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SYNOPSIS 

This report presents the results of a broad Quality Control (QC) and Good Manufacturing 

Pradic:e (GMP) audit of these fuDctioas at the T"maVISftri plant of the Albloida company in 

general, but with puticular reference to the pmposed multiproduct small scale production unit 

for pbanmceutical chemictls. 

The concept and im~lications of VALIDATION of the pmposed unit are discussed. particularly 

as they affect technical and design documaDDon. 

The report also contains a 'critique' of the current design and put consuuction of the small scale 

production unit, especially from a GMP point of view. A number of design and construction 

features are identified for fmther discussion and poaible improvement. 
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l INTRODUCTION 

Towards the ena of 1989, the Government of the United Kingdom 
announced that it was to establish a Know-How Fund (UK/KHF) 

for Hungary to assist selected major production companies in 

the preparation of short to medium term programmes for 

upgrading and expanding research and development as well as 

improving the existing production facilities, first of all in 

the pharmaceutical, fine chemical, food and biotechnology 

sector of industry. To this end the UK/KHF commissioned GRC 

Consultants, under bilateral arrangement with the Hungarian 

Government and industrial counterparts, to conduct a general 

review study of the pharmaceutical industry which formed the 

basis for this project. 

Many opportunities for follow up activities were identified in 

the study (1). The Hungarian Government assigned priority to 

the first Alkaloida project and requested financial support 
from the UK/KHF through UNIDO. 

In February 1992, GRC Consultants was awarded a contract to 

carry out this project and work was scheduled to begin at the 

end of February 1992. However, before the contract was 

started, it became evident that the client, Alkaloida, was 

desirous of reformulating the objectives of the project in 

order to change the technical content of certain key aspects. 

The discussion and agreement of this reformulation was the 

subject of the project kick-off meeting and the key points are 

noted below. 

- By means of a GMP audit and FED study, GRC Consultants would 
advise Alkaloida of actions necessary to upgrade the 

downstream processing (DSP) section of the small scale, 

multiproduct medicinal chemical manufacturing plant, which 

currently is under construction, to meet the GMP standards 

:-.nd facilities approval requirements of the EC and USA. 

Ref: 205-080.00C l I l 
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- For the purposes of the project, it was agreed that the DSP 
unit noted above is understood to be one of the secondary 
pharmaceutical production plants of Alkaloida and this unit 
would be the focus of the GMP audit and FED study, rather 
than the company wide practices and fa~ilities noted in 
paragraph 2 above. 

- It was aqreed that whilst the original objectives had been 
reformulated, the changes did not have any siqnif icant 
consequences on either the total amount of work to be 
carried out by GRC Consultants or on the overall timescale 

of the project. 

- It was aqreed, however, that the reformulation did require 
more work by GRC consultants in the early stages of the 

project in order to make the report more relevant to 
Alkaloida's immediate needs. 

- It was agreed that the DSP unit was now designed as a small 
scale production unit, not a pilot plant, and Alkaloida 
intends to use the medicinal chemicals made in the DSP unit 
for clinical trials. 

- An extremely important implication of the statement above 
regarding end use of the products is that the whole of the 
desig•1, construction, installation, commissionin~ and 
operation of the DSP unit for BPC's must be VALIDATED, with 

all that this implies, to the satisfaction of, and approved 
by, foreign inspectors for compliance with GMP standards. 

- Furthermore, it must be appreciated that as far as GMP 

regulations and inspections are concerned, the upper floor 
of the small scale production unit is an integral part of 
the facility for the production of bulk pharmaceutical 

chemicals and its design, constru~tion, installation, 
commissioning and operation must also be validated. 

Ref: 205-080.00C l I 2 
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The report has, therefore, been prepared to reflect and comply 

with the above agreed requirements and consists essentially of 

two main subjects. 

The first subject concerns GMP and Quality Control matters as 

they are currently practiced in Alkaloida in a very general 

and company wide way. 

Whilst it was recognised that this general GMP/QC audit was 

purposely broad and general in scope, it would be more 
appropriate to focus' the audit on the DSP plant noted above 

by preparing a critique of the design and construction to date 

of the DSP, particularly with all the implications of GMP and 

Validation in mind. Hence, the second main subject of this 
interim report concerns design and construction aspects of the 

DSP. 

Of necessity, this report is therefore expanded in content 

(from that intended by the original project terms of 
reference). Topics covered briefly in this report are 

developed in the FED study which contains process, equip~ent, 

mechanical and layout material, together with appropriate 
outline engineering standards/specifications, in sufficient 

detail to invite contractors to bid for the detailed design, 

supply, construction and installation (all validated) of the 

works needed to complete the partly constructed DSP facility. 

Ref: 205-080.DOC l I 3 
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2 GOOD MANUFACTURING PRACTICE CGMPl 

As mentioned in the Introduction, the DSP unit is designated 

as a small scale unit for the preparation of bulk medicinal 

chemicals for use in clinical trials. Hence the unit must be 

designed, installed and operated to GMP standards in 

'approved' facilities. It was also noted that this has 
significant implications and it is therefore appropriate to 

review, in this section, key aspects of GMP as they will 
affect the Alkaloida DSP . 

2.1 GENBRAL 

Good Manufacturing Practice, GMP, is that part of a total 

Quality Assurance (QA) system which is aimed at ensuring that 

products are consistently manufactured to a quality 
appropriate to their intended use. Hence GMP is concerned 

with manufacture and Quality control (QC, see also Section 4). 

The basic principles of GMP require that plant and buildings, 

such as the DSP unit, must be located, designed, constructed, 

installed, adapted and maintained so as to suit the 

operations, processes and products carried out in them. For 

the purposes of this report, the products made in the DSP are 
regarded as medicinal chemicals as far as the requirements for 
GMP are concerned. 

The notes which follow reflect GRC Consultants understanding 

of the up-to-date 'thinking' of US and EC inspectors about 

BPC's and are intended to give some idea of the levels to 

which design, installation and operation may have to be taken 
to secure requlatory authority approval. 

Ref: 205-081.DOC 2 I 1 
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2.2 BACKGROUND 

There are basic differences between the processes used for the 
production of medicinal chemicals and the processes used for 
the production of finished drug products. Medicinal chemicals 

usually are made by chemical synthesis, by recombinant DNA 

technology, by fermentation, or by recovery from natural 

materials. on the other hand, finished drug products are 

usually the result of a formulation from bulk materials whose 

quality can be measured against fixed specifications. 

In almost every case in the production of medicinal chemicals 
the starting materials, or derivatives of the starting 

materials, undergo SOile significant chemical change • 

Impurities, contaminants, carriers, vehicles, inerts, 

diluents, and/or unwanted crystalline or molecular forms which 
may be present in the raw materials are largely removed by 

various treatments in the production process. Purification is 

the ultimate objective and is effected by various chemical, 

physical, and/or biological processing steps. The 

effectiveness of these steps is in turn confirmed by various 

chemical, biological, and physical tests of the medicinal 
chemicals. 

In contrast, in finished drug production, the quality of the 

drug ingredients (the components), and the care exercised in 

handling them, somewhat predetermines the purity of the 

finished drug product. Purification steps usually are not 
involved. 

The use of precision automatic, mechanical, or electronic 

control and recording equipment and of automatic processing 

equipment is even more likely to be found in a medicinal 

chemicals plant than in a finished drug product plant. Use of 

such equipment is appropria~e when adequate inspection, 
calibration and maintenance procedures are utilised. 

Ref: 205-081.00C 2 I 2 
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Production equipment and operations vary widely depending on 
the type of medicinal cheJDi~als in production, the scale of 
production, and the type of operation (batch vs continuous). 

In general, the environmental conditions, equipment, and 

operational techniques employed are those associated with the 

chemical industry rather than the finished drug product 
industry. Chemical processes frequently are performed in 
closed systems, which tend to provide protection against 

contamination, even when the reaction vessels are not enclosed 

in buildings. However, this does not preclude the 
introduction of contaminants from equipment, materials used to 

protect equipment, corrosion, cleaning, and personnel and 

their clothes. 

It is appropriate to consider the type of system (open or 

closed), form of the material (wet or dry), and use of the 

equipment and/or area (multipurpose or dedicated). "Closed" 

systems in chemicai plants are often not closed when they are 

being charged and/or when the final product is being emptied. 

Also, the same reaction vessels are frequently used for 

different reactants. 

Other factors to be considered include:-

- Degree of exposure of the material to adverse environmental 

conditions 

- Potential for cross-contamination from any source 

- Relative ease and thoroughness of clean-up 

- Sterile vs non-sterile operations 

In the production of medicinal chemicals, the recycling of 

process liquors, and recovery from waste streams which have 

been tested and meet appropriate standards of ten are necessary 

for quality, economic and environmental reasons. In addition, 

the production ot some medicinal chemicals involves processes 

in which chemical and biochemical mechanisms have not been 

fully understood and scientifically documented. Therefore, 

Ref: 205-081.DOC 2 I 3 

--- .. -~ ... 

\ 

t 

I 



.. ~ .. -r--... -

• . '• 
I . ,. . 

' I -
I 
I 
I 
I 

.. I 
.. 

·1 

I 
, I , 

' I 
~ - I 

~~ 

I 

\~ 

I ~ 

I \ 

I 
I 
I 
I 
I 
I 
I 
I 

, ~ --r· 

the methods and procedures for materials accountability will 
often differ from those applicable to the manufacture of 

dosage form drug ~roducts. 

The producer of medicinal chemicals must recognise the need 
for appropriate evaluation of raw materials befor-a their 

introduction into the process. In ac~ition, as chemical 

processing proceeds, a chain of documentation should be 

established which at the minimum includes a written process 

and appropriate production records, records of raw materials 

used, records of initial and subsequent batch numbers, records 

of the critical processing steps accomplished, 3nd 

intermediate test results with appropriate standards. As the 

end of the process is approached, the completeness of the 

records and of the material accountability should increase, 

and the latter finishing steps should be thoroughly documented 
and conducted under appropriate conditions to avoid 
contamination and mix-ups. 

?..3 STATUS OF BULK PHARMACEUTICAL DRUGS 

Medicinal chemicals are components of drug products and the 

manufacture of medicinal chemicals is therefore carried out in 

accordance with the concepts of GMP. The manufacturers of 

inactive ingredients may not be required to register with the 

FDA, but they are not exempt from complying with GMP concepts, 

and they are not exempt from inapection. 

The question of when an industrial chemical becomes a 

medicinal chemical is complex and criteria such as the 

f ollowir.~ are uaed to identify a chemical as a medicinal 
chemical: 

- when there is no otheI· recognised non-drug commercial use 
for the product 

Ref: 205-081.DOC 2 I 4 
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- when it reaches the point in its synthesis that it is known 

that the end product will be used in a drug product 

- when the manufacturing facility can be identified as a 

manufacturer for the pharmaceutical industry 

- when the manufacturer sells the drug or offers it for sale 

to a pharmaceutical firm for use in a drug product 

It is reasonable to expect GMP concepts to come into play at 

that point where a starting material enters a bioloqical or 
chemical synthesis or series of process steps, where it is 

known that the end product will be a medicinal chemical. 

2.4 CURRHNT GMP RBGULATIONS 

Various USA and EC regulations require that all drugs be 

manufactured, processed, packed, and held in accordance with 
current good manufacturing practice. No distinction is made 

between medicinal chemicals and finished pharmaceuticals, and 

failure of either to comply with current good manufacturing 

practice constitutes a failure to comply with the requirements 
of the Act. 

2.S SCOPB 

These notes are applicable to all medicinal chemicals produced 

in the USA and EC. They are also applicable to medicinal 

chemicals produced in foreign countries intended to be 

export~d to the USA or EC. These notes are to provide 

guidance for medicinal chemicals, which are eventually to 
become sterile and apply to:-

Ret: 2 05-081. DOC 2 I s 
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- Human drugs 
- Veterinary drugs 
- Biologics 

These notes also apply when the medicinal chemical is: 

- A drug of animal origin 
- A drug of botanical origin 
- An inactive ingredient as appropriate 
- A component not appearing in the finished drug product 

- A bulk intended for use in placebos 

These notes apply to the complete facility, the entire 
process, all equipment, components, the system of records and 

documentation, and the entire quality assurance, process 

control and release system. 

2.6 GENERAL GUIDANCE 

Although strict observance of high standards of GMP, 
approaching or equalling those expected for finished drug 

products, may be expected in some types of bulk processes, in 

many others it is neither feasible nor required to apply rigid 
controls during the early processing steps. In all processes 
of this type, however, the requirements should be increasingly 

tightened according to some reasonable rationale. At some 
logical processing step, usually well before the final 
finishing operation, appropriate GMP requirements should be 
imposed and maintained throughout the remainder of the 
process. 

Good judgement and a thorough knowledge of the process are 
required to permit sound evaluation of the processing step at 
which imposition of GMP requiraments should take place. A 

drug master file with a process flow chart should be available 
for the process. 

Ref: 2os-oa1.ooc 2 I 6 
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As briefly discussed in Section 2.~ Background, the 

documentation system required for the early steps in the 

process must provide a chain of documentation but need not 

necessarily be as comprehensive as in the later parts of the 

process. 

Further aspects of documentation are noted in Section 3. 

As noted above it will often not be feasible to apply full GMP 

concepts to the entire process. However, Alkaloida should be 

encouraqed to apply those concepts to the maximum extent as 

far backward in the processinq chain as feasible. 

Aspects of GMP, as they apply to the Alkaloida DSP, are 

discussed further in Section 7 of this report. 

Ref: 205-081.DOC 2 I 1 
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SECTION3 

DOCUMENTATION AND VALIDATION 

DOCUMBNTA'tION 

3.1.1 Documentation Master Plan 

3.1.2 Documentation of Standard Operating Pmcedwes (SOP) 

VALIDATION 

3.2.1 Validation Planning 

3.2.2 Project Validation Requirements 
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3 DOCUMENTATION AND VALIDATION 

As mentioned i.n Sections 1 and 2 , the concepts of, and 
requirements for documentation and validation are extremely 
important as they relate to the Alkaloida DSP which is to be 

used to make clinical trials materials and products for sale. 
The DSP is, therefore, to be an 'approvable' facility and the 

significance of documentation and validation is outlined in 

the sections which follow. 

3.1 DOCUMENTATION 

The first stage in the project organisation, culminating in 

the installation and erection of an 'approvable' plant is the 

development of a documentation master plan. This master plan 

defines the project stages and explains to working groups 

within the company and external personnel, what GMP type 
documentation is required in each area of operation. The 
master plan also provides sample forms to ensure uniform 

documentation where possible throughout the company. 
Initially the plan identifies the areas of documentation to be 

developed. 

The documentation, as defined by the documentation master 

plan, provides a record of the work done in relation to the 

new plant, and of the approval of the results of that work. 
Hence the documentation master plan defines the work to be 

done from original plant concept, through a series of internal 

stage approvals, to include documentation required during 

regular plant operation. It is developed as early as possible 

since a mass of unstructured documentation provides 

difficulties for the report generators, reviewers and 

retrievers including regulatory authority inspectors. The 

development of the master plan is continuous and more detail 

is added to the structure of each section of the master plan 

trom time to time. 

Ret: 205-013. DOC 3 I 1 
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A system for approving these changes must be instigated. 

3.1.1 Documentation Master Plan 

The importance of the documentation master plan and its 

relation to tile overall project has been noted earlier. Some 

related concepts are detailed here and the master plan is 

discussed further. 

The most important feature of the master plan is that it is 
clear, logical and thocough. The plan can be considered to be 

a catalogue and filing system for plant documentation. 

The benefits of the early implementation of a documentation 

master plan include: 

- The development of a more accurate appreciation of work 

required in each aspect of the project leading to better 
resource management. 

- Development of documentation master plan leads to better 

project management and so less duplication of the same work. 

- The documentation master plan forms an integral part of the 
project plan. 

- The shortcomings of the project can be identified early, so 

preventing abortive work on a non-feasible plant. 

Examining what documentation is required can identify gaps 
in a project. 

Alkaloida should consider the implementation of a master plan 
and also perform a review of documentation on this project to 
date. 

Ref: 205-0lJ.DOC 3 I 2 
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3.1.2 Documentation of Standard Operating Procedures CSOPl 

An important concept in Pharmaceutical Good Manufacturing 
Practice is the Standard Operating Procedure. It consists of 

a set of documents which cover the who, what, when and how of 

activities relating to the plant and personnel which could 

affect product quality. They cover work from the purchase of 

starting materials, through cleaning and operation of plant, 

culminating in the procedure for recalling faulty batches. It 
is advantageous to have a list of SOP to be written well in 
advance of commissioning, in order to plan writing duties and 

workforce training. 

SOP's also must be validated and the significance of 

validation is outlined in Section 3.2 which follows. 

3.2 VALIDATION 

Validation is a system for establishing documented evidence 

which provides a hiqh degree of assurance that a specific 
process will consistently produce a product meeting its 

predetermined specifications and quality attributes. 

3.2.1 Validation Planning 

Whist the concept of formal validation was introduced for the 

production of sterile dosage forms only, it is now required 

for most stages in pharmaceutical production. 

Validation of the design, installation and operation of the 

facility is critical to the project. Planning for validation 

must be considered and undertaken at every stage of the 

pro)ect. Key to successful facility validation is the 

Ref: 205-0lj.OOC J I 3 
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development of a validation plan. su~h a plan will firmly 
establish the responsibilities for executing each stage of 

validation. 

The validation plan includes the following stages:-

- Prepare outline validation philosophy and scope 

- Consult with regulatory authorities to confirm philosophy 

and scope 
- Set up system for collecting and collating records generated 

during the validation process 
- Set criteria for documenting records from outside suppliers 

- Develop acceptance criteria for installation qualification 

(IQ) 
- Develop acceptance criteria for operational qualification 

(OQ) 

- Develop protocols for IQ and OQ 

- Develop SOPs for each validation test 
- Execute IQ, either using contractor's teams, in-house teams 

or validation consultants. 

- Execute OQ using in-house teams 
- Prepare the complete validation dossie~s for the facility 

- Set up a system for auditing and recording design changes 

which occur during the project up to handover from the 

contractor. 

3.2.2 Project Valicbtion Reauirements 

(Note: in the context of this report the Purchase~ may be 

Alkaloida and the Supplier normally is the equipment supplier 

or engineering contractor, but may also be Alkaloida's own 

engineering department.) 

Rat: 205-013.DOC 3 I 4 
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The design, installation and operation of t~e complete 
must be validated to the satisfaction of the Purchaser 
requlatory authorities. The requirements for project 

validation fall into three areas: Design Validation, 

Installation Validation and Commissioning Validation. 

system 
and the 

The Supplier shall provide a copy of the index of his 

validation manual, for review by the Purchaser, on contract 

signature or within an agreed period. 

Validation and commissioning records will be recorded by the 

Supplier on forms supplied by the Purchaser. The Supplier is 

expected to comment on standard or draft forms prepared for 

this purposes by the Purchaser. 

(i) Design Validation 

The Supplier must supply copies cf all design calculations, 

drawings and specifications which will be used to demonstrate 

that the plant as designed is capable of meeting the process 

design intent, and that the operation of the system can be 

controlled and monitored so that the design intent can be met 

consistently and that appropriate operational records can be 

obtained automatically. 

All equipment items, instruments, piping items, valves, etc, 

are to be uniquely identified, using the Purchaser's numbering 

system on ELD's/P&ID's, layout drawings and piping isometrics 

to enable the installation to be validated against the design. 

Following approval of drawings and design information, any 
deviation or change from the design proposed by the Supplier 

must be approved by the Purchaser in writing before tha change 

is actioned. In addition requests to change from the approved 

design made by the Purchaser, must not be actioned unless 

approved in writing by the Purchaser. 
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(ii) Installation Validation 

The Supplier must initiate and operate a system cf recording 

the installation activities and checking the installation 
details against the design. Of particular importance is the 

completeness of the documentation associated with welding of 

sterile service pipework. The supplier will be responsible 
for providing pro formas fo~ installation checking, to the 

satisfaction of the Purchaser. 

(iii) Commissioning Validt.tion 

A validation team will be set up which will comprise personnel 

from the Purchaser and the Supplier. This team will be led by 

the Purchaser. 

The commissioning validation will comprise two phases. once 

the system is running satisfactorily, all the controls and 

instruments will be validated for accuracy and operation to 

design. This phase will involve the Purchaser's personnel 

operating the plant and the Supplier and Consultant advising 

on test procedures. The second phase will be the operational 

validation. In this phase the system will be operated in the 

intended manner (including CIP and sterilization sequences) 

and the performance of the system recorded and compared to the 

requirements and guarantees. Again, the Purchaser's staff or 

agents will be available to carry out sampling and the 

chemical and microbiological tests required. The Supplier 

will be expected to be involved in these phases. 

Items (i) and (ii) will form part of the Supplier's scope of 

work before take over of the plant. Item (iii) will be 

carried out following take over of the plant. 
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4 CURRENT OC/GMP IN ALKALOIDA 

4.1 GENERAL 

As mentioned in the Introduction, one of the first activities 

to be carried out for this study was to review/audit the 

current approach of Alkaloida to the structure and operation 

of systems for Quality Control (QC) and Good Manufacturing 
Practice (GMP). The importance of QC and GMP cannot be 

overemphasized if Alkaloida are desirous of entering and 

competing in the Western European, North AJDerican and other 

potentially lucrative world markets, with their existing or 

newly developed products. 

GRC Consultants understands that Alkaloida does have a few 

products which are made in 'FDA inspected' plant, hence the 
company must already have an appraciation of the general 

requirements for GMP as they relate to 'approvable' 

facilitie:; • 

The nature of GMP has been described in Section 2 and the 

following notes on QC are appropriate before reviewing the 

current status of GMP and QC in Alkaloida. 

'QUALITY CONTROL' is a collection of activities, including 

design analysis and statistical sampling with inspection for 

defects, designed to ensure adequate quality in manufactured 

products. The QC department which performs tnis function does 

not control the quality of the product in the strictest sense 

(this is the responsibility of the production department) but 

monitors the quality of the product 'as a fact'. 

'QUALITY ASSURANCE (QA)' is an overall, company wide concept 

that ensures the establishment of certain criteria before 

production, the control of certain key factors during 

production, and the evaluation of certain results after 
production. 

Ref: 205-082.DOC 4 I l 
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The relationship between QA, QC and GMP may be expressed as:-

QA = GMP + [OTHER PRODUCT FACTORS] 

where GMP = QC + [MANUFACTURING] 

where OTHER PRODUCT FACTORS = Product Desiqn and Product 

Development 

Hence it is clear that for the purposes of this study, GMP and 

QC must have a significant and dominant presence in the 

overall organisation and structure of the Alkaloida company. 

4.2 NATIONAL ORGANISATION 

In Hungary the conditions of production of pJarmaceuticals are 

regulated by 'Good Practices in the Manufacture and Quality 

control of Drugs (WHO 1975)' and the 'Basic Standards' and 

other guidelines of the 'Pharmaceutical Inspection convention' 

(PIC), which Hungary joined in 1976, and published by the 

Hungarian Institute of Pharmacy. This Institute is 
responsible for approving the appointment, within a company, 

of the QC Manager on a 'once and for all' basis and does not 

reapprove or review the appointment on a regular basis. The 

Institute only approves the appointment of the QC Manager but 

not that of any other staff within the QC function. 

4.3 ALKALOIDA AND QUALITY ASSURANCE 

Currently Alkaloida cnly have a QC function organised and 

operating; there is as yet no formal QA function. However, 

Alkaloida currently are using a Hungarian consultancy company 

to carry out an overall QA audit of the existing company wide 

operations and this consulting firm will report its findings 

to the Alkaloida Board during 1992. 
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It is intended to establish a Quality Assurance council, to 

publish a company wide QA Manual and to set up local QA 

groups/teams in various company depart~ents. 

Alkaloida are aiming to have these functions in place by e~rly 

1993 and intend to apply for !509001 and 855750 approval. 

4.4 ALKALOIDA ANI: QUALITY CONTROL 

The following notes should be read in conjunction with the 

attached diagram. 

The General Manager is the Board Director responsible for the 

QC function within Alkaloida. The Manager of the QC 

Department reports in a management function to the General 

Manager. However, the QC Department Manager is the ultimate 

technical authority within Alkaloida on all matters relating 

to QC. 

The QC Department is responsible for the quality of raw 

materials and for the release of products. This department 

also prepares 'Alkaloida House Standards' which are applied 

compulsorily throughout the factory. 

The QC Department is organised into 5 sections with 

responsibilities as outlined below:-

Section 1 - Analytical 1 

Responsible for the analysis of incoming materials to 

Hungarian and local standards but not to Pharmacopoeia 

standards. Materials include intermediates made by Alkaloida 

and chemical finished products which are sold on to other 

companies as intermediates for finished materials. 
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Section 2 - Analytical 2 

Responsible for the analysis of all incoming materials 
according to Pharmacopoeia standards. Also responsible for 
all pharmaceutical finished products and all pharmaceutical 
active substances. 

Section 3 - Quality Control 

Responsible for the quality control of packaging materials, 
labels, stoppers, closures, etc, and all other co•ponents. 

Also responsible for taking and carryinq out analysis of 
research samples. This section also checks production 
records, checks analytical results, checks production methods 
and compiles and releases certificates of analysis. 

This group is also responsible for the taking of all 
production and other samples within the factory. Only this 
group is authorised and trained to take production samples 
which they pass to the other section within the analytical 
department for analysis. 

Section 4 - Analytical Instruments 

This group is responsible for carrying out those analyses 
which require the use of instruments such as HLPC, GLC, etc. 
This group is also responsible for the analysis of the 

'pesticide' group of compounds made by Alkaloida. 

Section S - Analytical Methods Deputmeat 

Thi• group is responsible for the development of new, and 
improvement of existing analytical methods and techniques. 
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The group is responsible for the analyses required during drug 
development and during drug registration processes. The qroup 
also carries out stability trials and checks the compatability 

of packaging materials with products. 

4.S ALKALOIDA AND GMP 

Alkaloida have in place a factory GMP co .. ittee which is 
required by ~;e Hungarian Institute of Pharmacy and is a self 

auditing body. It is under the general direction of the 

Assistant General Manager (Production) and has a permanent 

secretary who is the quality control deparbaent manager. The 

co .. ittee consists of soae 9 persons fro• various depart.Jlents, 

together with the Chairman and the secretary. The key 

departments represented on the cOllllittee are as follows: 

Head of Despatch Department 

Head of Chemical Technology Department 

Head of Warehouse and Stores 

Head of Maintenance 
Head of Production 
Head of Pharmaceutical Development 

currently there is no representation from any engineering or 

design department. The only engineering input to the 

committee is via the Head of Maintenance. 

The committee is mainly self auditing and makes plans at the 

beginning of a year for the work to be carried out. At 

approximately 1-2 month intervals the committee carries out 

production audits of the various units. It checks a 

particular department against GMP requirements and each audit 

takes approximately half a day, depending on the area. 

Ref: 205-082.DOC 4 I s 

\ 



r..,. . -·---
!" 

1- -

-

-

. -

\ 

., 
'~ 

~ 

'' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

# -

It carries out two kinds of audits: 

(1) a council audit in which the whole committee takes part, 

and 
(2) a member audit carried out by two members, one of which 

is the head of the department being audited, the second 

member being independent. 

At the end of the audit the team makes a report which 
identifies problems, makes reco .. endations, take decisions and 

issues instructions to carry out repairs and modifications, 
etc. The report itself is issued to all the .'ludit meabers, to 

the General Manager, Assistant General Manager, the Department 

Head and other people who need to know the results. 

If a Departllent Head is instructed to carry out a repair and 

modification but lack of financial resources pro~ibits an 

immediate response, the Department Head refers the matter to 

the Assistant General Manager (Production) for resolution • 

eurrently the permanent secretary of the committee (QC 
Department Manager) is responsible for progressing the actions 

and instructions from the GMP committee. It is understood 
that the existing GMP colllllittee will be absorbed eventually 

into the new Quality Assurance Council which is being 

established (see item 4.3 above). It is also noted that (in 

May 1992) the chairman of the GMP C01lllllittee is the Assistant 

General Manager, Production, but this is not considered 
generally to be good practice since the permanent secretary is 

also subordinate to the Assistant veneral Manager, Production. 

Ret: 205-082.00C 4 I 6 

---:--- -

\ 

~• 



~ . · -

-

; 

,· 

' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-·-- - --y-

4.6 OBSERVATIONS 

Durinq the course of the audit of the existinq QC/GMP systems, 
GRC Consultants was able to revie~ overall documenta~ion 
procedures, the organisation and operation of the main 
warehouse and despatch area, and the organisation and 
operation of the Analytical Laboratories of the QC Department. 

(See also sections 4.l - 4.5 above) 

It is noted that the QC Department Manager is not a qualified 

pharmacist. This is slightly surprisinq but is acceptable to 

the Hungarian Institute of Pharmacy. It is also noted that 2 

of the 5 QC Department section heads have formal 

pharmaceutical qualifications. 

4.6.2 Personnel and Training 

It is noted that out of a total staff of about 114 in the QC 

Department 14 are qualified to Deqree/PhD level, 84 are 
classed as technicians and 16 are classed as skilled workers. 

It is acknowledged that the qualified senior staff have 

appropriate and relevant deqrees, and it is assumed that the 

technicians are adequately trained. 

4.6.3 Procedures and Records 

Generally these are 'paper' based and appropriate for the 
various functions. It is noted that on the last FDA 
inspection, some points were made by the inspector reqarding 
documentation. (They have been subsequently actioned by 

Alkaloida). 
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It is also noted that Alkaloida are currently investigating 

(jointly with several other Hungarian pharmaceu~ical 
companies) the possibilities for a coaputer data based QC/QA 
system. They are aware of the needs for and the difficulties 
of VALIDATION of such a computer based system and 

advice/support on this topic is needed. 

4.6.4 Rodent B1imination Prognmmc 

Alkaloida operate such a proqraJIJlle on a company wide basis. A 
specialist company is sub-contracted to organise and execute 

this prograaae which includes a regular inspection and visit 

every 6 months. 

4.6.S Recall and Compl!ints Procedme 

Company wide procedures are in place for both of these topics 

and experience suggests that they are adequate. Computers are 

used to store and retrieve data on every batch of finished 

product and purchased material. 

4.6.6 Wareboming 

AG part of the audit, a visit was made to the main warehouse 

and despatch building and the following points are noted:-

- Finished products in packs in cartons on pallets were 

observed, virtually out in the open on a loading ramp, with 

no overwraps to protect either the cartons individually, or 
the pallets overall, from the weather. 
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- The quarantining of labels, packagir.g materials and other 
coaponents is achieved by a systea of colour coding by 
stick-on labels {yellow on receipt, green cle3red for use). 

This is a comaon practice with traditional pharmaceuticals 

and is both appropriate and acceptable. 

- Special areas are set aside as large locked cages, for the 

receipt and temporary storage of materials which arrive 
either during the night or when the warehouse is not fully 

manned. 

- The warehouse overall is relatively old and shows so:ae signs 

of a lack of maintenance. The building is not air 
conditioned as such but is maintained at a reasonable 

temperature by traditional heating aethods. 

Throughout the building, the floors appeared to be 

relatively soft asphalt finished and were clearly heavily 

rutted, presumably by the passage of trolley wheels, etc • 

This was a poor feature and the ability to keep the floors 

clean to an adequate standard must be questioned. 

- There were no obvious high security measures in place to 

prevent/control the movement of personnel, particularly at 

the ground floor level. 

4.6.7 Apalytical Laboratories 

These laboratories appeared bright, clean, airy and well 

organised. They are equipped with a wide range of analytical 

instruments, some new, some old and traditional. 

The main sub-sections, Analytical l and 2, occupy totally 

different floors within the same building, and this 

arrangement effectively prevents the mixing of samples, etc. 
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The long term sample storaqe facilities are extensive and 

secure. 

The overall impression was formed that the Analytical 

Laboratories are entirely adequate for current operations with 

Alkaloida. 
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5 TECHNICAL DESCRIPTION 

S.1 OVERVIEW 

The Multiproduct Unit will be designed on a multitonne per 
annum basis. It will be designed to meet European/American 

current GMP requirements and will be located in the empty part 

of an existing building. 

The plant is located on two floors. The upper floor will be 

the synthesis and primary separations areap Slurry will be 

transferred fro• this area via a single pipe to the downstream 

processing area on the ground floor. The finished bulk 

pharmaceutical cheaicals will be despatched from the ground 

floor after quality control release. 

Reference to the upper floor is included for completeness only 

and is not the subject of this study • 

S.2 UPPER FLOOR 

S.2.1 General 

A raised control room overlooks the main process hall. Two 
smaller enclosed suites exist on this level, the filter room 

and the dangerous process room. 

For distillation and crystallization LAMPART pressure vessels 

will be used with associated ancillary equipment. Two 

Pf audler pressure vessels will be used in the dangerous 

process area. 

There will be two pressure filters and a 20001 extractor. 

Computerised process control is expected to be used for 

several items of equipment. 
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S.2.2 Personnel and Material Flows 

Raw materials in sacks, wooden pallets or drums will be 
transferred to the upper floor by lift or chain grab. Liquids 
will be handled by 5001 mobile tanks, drums or 2 ml external 

tanks. 

2-3 men will work on this floor and will enter via the stairs. 
They will change on the ground floor using a changing room 
adjacent to the lift and which is totally independent of the 

OSP changing facilities. There are three emP~~ency exits on 

this level. 

S.2.3 Equipment List 

The main process equipment is shown below, ancillary equipment 

is not listed. 

Note: The equipment numbers are taken from Alkaloida drawings, 

etc. 

Main Process Hall 

7A01 4001 Lampart pressure vessel 

7A04 6301 Lampart pressure vessel 

7A05 10001 Lampart pressure vessel 

7A06 16001 Lampart pressure vessel 

7A08 25001 Lam part pressure vessel 

7A09 16001 Lamp art pressure vessel 

7X01 20001 Extractor 

Dangerous Process Suite 
7A02 6301 Pfaudler pressure vessel 

7A03 6301 Pfaudler pressure ve~sel 

7F01 3001 Lampart pressure filter 
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Filter Room 
7A07 16001 Lampart pressure vessel 
7F02 3001 Lampart pressure filter 

S.3 GROUND FLOOR DOWNSTREAM PROCESSING 

S.3.1 General 

" -- .. 

Final product separation, drying, milling, sieving and product 

dispatch will occur on this level. 

The layout is given in Drg. 92/005/102 attached to the end of 

this section. 

The steel floor of the upper level will be airtight providing 

a barrier between the two floors. A fire retardant suspended 

ceiling will be installed o~ the lower level. 

Two types of vacuum drier are provided for flexibility. 

I S.3.2 Personnel and Material Flows 

I 
I 
I 
I 
I 
I 
I 

' 

Packing material will enter the goods in receipt room via the 

main entrance lobby. Here it will be checked and cleaned and 

passed through to the cleared 'goods-in' room. 

Process material will be passed from the upper floor via a 

single pipe. 

In process material will be transferred in 50-1001 stainless 

steel vessels. 
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Finished bulk pharmaceutical material will exit the building 
via the sampling room. Quality control personnel will sample 

and then authorise transfer to the cleared finished product 

store if the chemical is within specifications. The material 

is then available for transport from the building. 

4-5 men will work on this level and will enter the building 

via a two stage changing suite. 

S.3.3 Equipment List 

The main process equipment is shown below. 

equipment is not listed. 

3F01 

3F02 

3F03 

4F01 

6M01 

10001 stainless steel submerged tank 

10001 stainless steel submerged tank 

10001 stainless steel submerged tank 

2 m2 Nutsche Filter 

500 kg Balance 
4H01 400 kg capacity cone Blender 

Ancillary 

4T01 200 kg Capacity Horizontal Drum Drier 

4F02 0.7 m2 Basket centrifuge 

4H02 Hammer Mill 
4T02 200 kg Capacity Tray Drier 

S.3.4 Room List 

H.Q. Description 

1 Entrance Lobby 

2 Lobby 
3 Common Dressing Room 

4 Ingoing Clean Dressing Room 

5 LObby 
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6 

7 

8 

9 

10 

11 

12 

12A 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Outgoing Clean Dressing Room 

Shower 
Toilet 
Lobby 
Goods In Receipt 
Cleared Goods In 
Main Corridor 
Fire Hydrant cupboard 

Process Store 

Filter Room 

Wash-up Room 
Laboratory 
Drying Room A 
Service Room A 

Drying Room B 

Blending and Packing Room 

General Store 

Sampling Room 
Cleared Finished Products Store 

Service Room B 

5.4 SERVICES 

5.4.1 General Services 

The building already has the following services in place and 

these will be used as necessary in the Multiproduct Unit. 

Steam/Ccndensate System (6 bar} 

Cooling Water System 
Chilled Water System (brine} 

Nitrogen (6 and 3 bar} 

Compressed Air 

Process Water 
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Dedicated vacuum pumps to service the Multiproduct Unit are 

situated on the 1st floor service area. The vacuum driers on 

the ground floor have local vacuum pumps and ancillary 

equipment. 

S.4.2 Heating Ventilation and Air Conditioning <HVAg 

On the 1st floor heating appears to be achieved entirely by 

the use of radi~tors. The air extraction and supply system 

has been designed in-house to provide 10-15 room changes an 

hour. 

on the qround floor it is proposed to provide heating 

partially by radiators and partially by the air supply system. 

S..S CURRENT STATUS 

S..S.1 Eauioment 

centrifuqe 4F02 has been bouqht from Giovanol~. All other 

equipment is in the quotation or negotiation stage • 

Some equipment has been desiqned in-house and is planned to be 

fabricated by local fabricators or in-house. 

S.S.2 ~ises 

The buildinq shell is complete as it forms part of an already 

established buildinq. 

The ground floor internal wall blockwork is virtually complete 

for the proposed layout (see Drg 92/005/102). The two process 

rooms have been constructed on the 1st floor. 
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The floors and drainage on the ground floor dre substantially 

coaplete. The walls on the ground floor have a rough cement 

finish. 

S.S.3 Healillc. Ventilation and Air Conditioning SJS!all CHVAQ 

The heating, ventilation and air conditioning systea for the 

ground floor has been designed by a specialist coapany, 

Kipszer. GRC consultants understands that the design of the 

HVAC system has been carried out according to certain GMP 

standards, but it is not known by GRC Consultants to date to 

which standards these refer. Since it is vitally important 

that the HVAC systea is designed to approvable USA/EC GMP 

standards, the whole subject of the design of the HVAC system 

will be examined in further detail in the Front End Design 

study. It appears that the upstairs ventilation system is 

tot.ally $eparate and has been designed in house • 
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6 CRITIQUE OF DESIGN/CONSTRUCTION OF MPU DOWNSTREAM 
AREA 

6.1 INTRODUCTION 

The purpose of this section is to identify potential probleJIS 
in the design of the new Alkaloida Multi Product Unit Ground 
Floor Finishing Area. It is based on information available to 

GRC Consultants at the tiae of writing. 

6.2 DOCUMENTATION 

GRC Consultants have received the docwumt 'Technical 
Description of MUltipurpose Pilot Plant of Alkaloida, Sept 
1991' together with an equipaent list and a set of drawinqs. 

The Technical Description qives a qood overview of the plant 
but must be supported by more detailed dOCW1entation before 

the plant is built. 

It is noted that there is no Quality Control Approval on the 
GRC Consultants copy of the Technical Description. At soae 
stage in the plant desiqn, co-ordination with QC and 
subsequent approval must occur. 

GRC Consultants have no documents qivinq process details or 

the subsequent use of this information to form the basis of 
the plant design. 

The Technical Description contains no rooa cleanliness 

classification information, air change rates or rooa finish 
specification. 

There is no evidence of the developaent of a docuaentation 

master plan (see Section 3.1). 

R•f: 205-015.DOC 6 I l 
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There are no details of personnel involved in the project or 
their qualifications. There are no details of planned aedical 

exaaination procedures or training progra.Des or records of 

past proqraaaes. 

The staffing structures, working ti.ae arranqeaents and draft 

job descriptions are not detailed. 

There are no records of required utilities and services 
quality details (for materials such as rinse water, nitrogen 

for pressure trai.sfer, etc) or quality of services available. 

This is an important consideration which aay lead to the 

requireaent for additional service equipaent. 

6.3 BOUIPMENT 

It appears fro• the documentation that no automated Cleaning 

in Place (CIP) systems are proposed. For this type of 
multiproduct plant the use of a centralised automated cleaning 

in place system is recoJllllended. 

The filter room contains three lined tanks (set below floor 

level) for process fluid use. From Alkaloida Drg. T3522 it 

appears that the fluid is extracted fr~m these tanks by means 

of a dip leg connected to a pump. It appears that the design 

inherently prevents the ~omplete drainage of these tanks. The 

reproducible cleanability of these tanks is therefore in 

question and hence their use is not good practice. 

It is assumed that no wheeled vessel, such as IR02 which is 

kept outside, will enter the ground floor plant. 

Ref: 205-015.DOC 6 I 2 
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6.4 SERVICES 

6.4.1 Dninue 

The MPU shares the saae co-on drainage as the Iainodibenzl 
(IDB) plant in the adjacent part of the building. The IDB 

drain passes under the MPU, and MPU floor drains are piped 
directly into this drain. There is a local liquid seal 
incorporated into the drain gratinq to protect the MPU for 

vapours and aerosols fro• the co .. on drain, originating from 

the IDB plant or perhaps other areas of the Alkaloida site. 
The loss of the water seal by evaporation or removal of the 
drain cover for cleaning obviously leaves the plant vulnerable 

to various sources of contallination. 

The drainaqe system is far froa ideal. A better drainage 
arrangement would be to nipe the drainage from the MPU to an 

intermediate tank before joining the main drainage. This 

arrangement would also allow the use of an intermediate 

solvent trap if necessary. 

A ground floor drainage grating/rodding point is located in 

the cleared finished product room immediately prior to 
despatch as shown on Alkaloida Drg. T3523. This arrangement 

gives serious concerns for contamination of the final product 

by vapour and aerosols from the main drain. The cover for 

this rodding point must be sealed shut semi-permanently. 

Consideration should be given to the relocation of this 

rodding point. 

Floor drains exist in many of the areas on the ground floor. 
The need for these drains should be reviewed with respect to 

the cleaning regimes proposed in each of the areas. 

It is assumed that the foul drainage from th~ WC and Change 
Area will be piped away and processed separately from the 

general process drains. 
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6.4.2 Heating 

It appears from Alkaloida Drqs. EG-2413 and EG-2415 that the 
heating systea is proposed to be a hot water system with 
radiators. This is not considered to be good practice. 

Heating is aore satisfactorily achieved using the heating, 

ventilation and air conditioning system. 

T~e use of a hot water radiator systea can lead to many 

proDlems including contaainating water leaks, encouraged by 

ther...al cycling, and the difficulties of effective cleaning 
behind the radiators. To introduce unnecessary equipment into 

the workplace is against the p=inciples of GMP. 

It is understood by GRC Consultants that safety showers will 

be placed above all exit doors in processing areas. The exact 
placement, reasons for and method of operation of these 
showers are unclear at the present time. More information is 

required before detailed comment is made. 

It may be noted that any showers not specifically required for 

safety or other reasons should be remove~. Unnecessary 

showers may drip, causing possible contamination problems and 
also producing a potentially hazardous wet area. 

6.4.4 H.-.ating. Ventilation and Air Conditioning CHV AC) 

The MPU is situated adjacent to the IDB production unit in the 

same building. The IDB unit is known to emit certain organic 

vapours. The inle~ to the HVAC must be situated well away 

trom the source ot these emissions. An a~tivated carbon 

tilter has been specitied on the inlet of the HVAC system but 

Ref: 205-015.DOC 6 I 4 
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the capacity and efficiency of this filter is unknown. The 

extent of the possible intake of emissions fro• another plant 

aust be assessed and quantified on site. 

The specification of individual room quality classification, 

ir.cludinq recommended air chanqes, will be perfonaed as part 

of the front end desiqn. The capacities, extract positions, 

filter positions and filter efficiencies of the HVAC system 

can then be reviewed and comaents made as appropriate. 

6.4.5 Odm Savices 

Various services are shared between the MPU Downstream 

Processinq area and the rest of the Alkaloida site. This in 

itself is not objectionable provided that common services 

which may affect product quality have adequate protection from 

contaaination oriqinatinq elsewhere on the site and the 

quality is assured by reqular Quality Control testinq. 

There is no indication of a central breathing air system for 

use with breathing hoods or suits. It should be noted that 

breathing apparatus may be required for protection from toxins 

or asphyxiation. Particular areas of concern include the 

manual handling of solvent wet cake, e.q as cake is manually 

removed from a centrifuge. 

The types and quality of water available and the positioning 

of offtakes need clarifying. 

Ref: 205-015.DOC 6 I s 
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6.S PREMISES 

The qlass explosion relief panels in the process areas have 
qaps between the qlass panels. Special care must be taken to 
minimise these qaps usinq an inert sealant. This must be done 
to minimise contaminant traps and also minimise inqress of 

outside environmental contamination. 

Openinq windows are present. These must be permanently sealed 
closed and preferably replaced with a si.Jlpler desiqn which is 

easier to clean and does not contain unnecessary ledqes. 

6.6 LAYOUT 

6.6.1 General 

The overall layout, :materials and personnel flows are 
reasonably linear which gives an acceptable first impression. 

It is assUllled that neqliqible raw materials, apart from 
packinq and laboratory materials, will be used on the qround 

floor. It is therefore, as the desiqn in Alkaloida Drg. T3523 

shows, not necessary to have a separate raw material weighing 

area. 

The milling and blending operations occur in the same room. 

Ideally these will be located in separate areas but this 
arrangement should be acceptable when operatinq on a single 

product. Consideration should be given to the use of air flow 

to minimise particulates from the milling operating settling 

on the blending equipment and vice versa. 

The wash-up room appears small and does not appear to have a 
segregated drying area, to protect clean items from possible 

contaminating aerosols. 

Ref: 205-015.DOC 6 I 6 
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The use of interlocked pass through hatches should be 

considered for the passing of material into the plant and 
products out of the plant. The use of hatches can reduce 
contaaination and physically prevent unauthorised personnel 
aoveaent but may aean additional emergency exits are required. 

Froa Alkaloida Drq. T3523 it appears that above t:he goods in 

and goods out doors there is no covering to prevent accidental 
contamination, by rain, etc, of goods moving between lorries 
and the building. 

It is assumed that all product entering the ground floor 
downstrea11 processing area will do so via a single line and 
there will be no transport of materials in containers from the 
upper floor via the lift or stairs. 

There is no specific rejected raw material store. However the 

use of a segregated area and an efficient labelling system 

will probably be sufficient to accommodate this requirement. 

There appear to be no internal windows in the proposed layout. 
Wherever practical, good quality, ledge free internal windows 
should be used for reasons of safety and operator comfort. 

6.6.2 Changing Areas 

The general scheme for changing to enter the process area, as 
suggested by the existing proposed change room layout, is as 
follows:-

The process worker enters the building in his street clothes 

and enters the Primary Change via the building lobby and air 

lock. In the Primary Change area he changes into his work 

wear and proceeds to the Ingoing Clean Change area. He 
changes into a coverall suit and steps over the clean bench 
and the passes into the process area via an air lock. 

Ret: 205-015.00C 6 I 7 
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The process worker exits the process area via an air lock into 

the outgoing change area where he removes his suit and 
coverall. He then goes through to the primary change area 
where he changes out of his work wear into his street wear, 

and exits the building via the air lock and lobby. 

The above changing regime requires a fresh change of 

overclothes each time the clean area is entered. This is 

normally achieved by the supply of four suits a day. 

If the plant is used for the processing of one product at a 
time this expensive changing regime will probably not be 

necessary and a simpler operation may be used. 

GRC consultants believes that the layout of the changing rooms 

and associated facilities requires further development which 

will show significant changes to the current design. However, 

it is unlikely the rooms surrounding the changing room area 

will be affected significantly by this design development. 

The outgoing change area contains a shower which is open to 

the general change area. To prevent the dispersal of shower 

generated aerosols into the outgoing clean change area, a 
solid door should be used bet~een the shower room and changing 

area. 

Air extraction in the shower and WC should be used to produce 
a negative pressure with respect to the outgoing change area. 

6.6.3 Produa Sampling 

A plan of the proposed ground floor layout is given as drawing 

92/005/102 included in this report. 
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GRC Consultants understands that only an authorised member of 
the quality control staff can take the final sample of the 
finished bulk pharmaceutical chemical. It is further 

un~erstood that the member of QC staff will enter the building 
via the cleared finish products store and take the sample in 
the product sampling room. This person will then exit the way 
he came in through the cleared finished products room. 

For a product to be sampled in the product sampling room, the 
product itself must for a time be exposed to air in an open 

container. It is the opinion of GRC Consultants that the 
product sampling rooa must therefore be considered part of the 
clean area of this facility. No person, whether QC or 
production, may enter any part of the clean area without 

adhering to a strict changing protocol similar to that used by 
production staff. 

The direct exposure of pr~uct to a member of QC staff wearing 
outdoor clothes and possibly using sampling tools carried here 
from elsewhere is not consistent with GMP. This person would 
not only be a source of personal and environmental 
contamination, but also of contamination from any other 
product he has sampled since his last clothing change. 

The sampling requirements, company sampling protocols, design 
of the product store rooms and the method of entry of QC staff 
into the building need further detailed discussion. 

All the points raised in the foregoing sections have been 
discussed with Alkaloida and results of the discussions are 
incorporated in the Front End Design Study for the SSMPU. 
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7 BC REGULATIONS AND THE SSMPU 

In this section, the EC Requlations for Q~ality Assurance in 
the manufacture of medicinal products are applied to the 
concept of the SSMPU and comments are on the relevance, or 
otherwise, of the various Requlations to the SSMPU. A copy of 
the EC Requlations is included at the end of this section and 
the headings in italics used below are those used in the 
Requlations. 

1. Quality Management 

These clauses concern:-

- Quality Assurance (QA) 

- Good Manufacturing Practice (GMP) 
- Quality Control (QC) 

in a very general way and apply primarily to the organisation 

and management of the QC Department. Hence they do not apply 
strictly to the design and operation of the SSMPU. 

2. Personnel 

These clauses concern:-

- General Matters 
- Key Personnel 
- Training 
- Personal 3ygiene 

and all of the clauses apply to the SSMPU except for: 

2.10 Special Hazards 

2.20 Sterile Preparations 

Ret: 205-083.DOC 1 I 1 
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3. Premises and Equipment 

These are the key clauses which apply to the SSMPU and all of 
them apply except clauses J.26 to J.29 inclusive, since these 
concern primarily the Quality Control Laboratories, etc, which 

are not an integral part of the SSMPU. 

Clause 3.30 does not apply since it concerns rest and 

refreshlllent rooms (not part of the SSMPU). 

Clause 3.33, Animal Houses, clearly does not apply to the 

SSMPU • 

4. Documentation 

Whilst all the clauses in the whole of this section are valid, 
they do not relate, as such, to the technical/enqineerinq 

desiqn of the SSMPU and relate essentially to the 

responsibility of Production Management. 

5. Production 

As with the previous section, all of these clauses are 
relevant but not directly related to the desiqn of the SSMPU. 

However, some clauses are to some extent more relevant as 

follows:-

5.10 Protection from microbial and other contamination 

5.11 Ousts 
5.14 Pipelines correctly connected 
5.16 Restricted access 
5.18 cross contamination 

Ref: 205-083.DOC 1 I 2 
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6. Quality control 

These clauses are concerned with samplinq, specifications and 

testinq, and as such are not directly related to the 

technical/enqineerinq desiqn of the SSMPU. However, see 

Section 8 for a discussion of QA/QC matters. 

7. contract Manufacture and Analysis 

These clauses, as such, do not apply to the SSMPU. 

8. Complaints and Product Recall 

These clauses refer to procedural matters and, as such, are 

not directly related to enqineerinq desiqn. 

9. Self Inspection 

These clauses are not directly applicable to the desiqn of the 

SSMPU. 

Supplementary Guidelines: Manufacture of Sterile Medicinal 

Products 

The products from the SSMPU are not sterile, hence none of the 

clauses in this supplementary section apply as such to the 

SSMPU. 
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tne orooucu are SV1lt9maliCall' •ncorDOraleCI into a11 me 
m11turaciunnq, controi ana r ...... tor saie &nanCJlfMll1S ot the 
P'iOICler of tne M11tutac:wnnq Aumanzaoon. 
This GUide nu oeen wntten witft rne 1ntenoon mac 1t SllOUld 
r1CNC9 naoon11 gutdetlnea or Otft« rltledm GMP reawrements. 

It is rec:oQnlUG mac tnere •• acceora&lle mecnoos. other "'*' 
rno.e a..cnllea 1n rncs Guiae. wnicn are caolOle of ~ 
rne PftllCIClieS or tne Gu.oe. This GUide 1s nae 1ntencieo to oiace 
anv r..,.,,.. uoon tne ~ of nt1W conc:aou 111 new 
tecnno1CJ991. wmc:n nave oe.i valldaleCI and lltO'llCl9 a i... of 
Quality AUUtance a1 tea&~ to lt'ION sec 1n 1111S GUide. 
Th•• GUide wHI be r99UIMV rWIMG ano uoa'UeO amenamenq 
are «1'111M99d. 

GLOSSARY 
Oefinmons 9"19" oeiow aCIPIV 10 1ne woras as usea 1n tll1s Guiae. 
TNv mav nave a1tferent "'""'"9S 1n otner contexss. 

..w-uxx -"' enciosea soac. -m tw0 QI more aoors. .ino WftlCh 
•s ••oowa ~ rwo QI more rooms. it.g. or citf9nng am 
o1 c:111e11111-.. ~ tne ouroose or con1rodlnc) me •..ftOW oecween 
lllOle roams - Ole¥ neecr IO be enta19CL An •-leldl IS 
~tor ana usea DY ..mer D.aa6e r:r gooas. 
Seclt '"'I.Of! lo 08fineG QUalltlly ol smnng ._..._ ~ 
ww 111 oroauct oroc 111ea "'one oroc:.a"' senes of 
pr a C 1111 l SO Iha IC c:aulCI be ••~ IO 1119 ftOlllOIJ8IW. 
Nale: To COfliOllll9 C8rtaln SW of~. it may tie 

·~• IO_..,. a llaldl ""°a nurnoer Of SUllDmel-.. wnicn 
are lal8' llr0Uqftl 10CJ811W lO form a linlll 1'1on1o911w o.cn. 1n 
Ille c:a99 or c:anonuous ll*lutac:'IUr9. me oucn musr ..... ,...,. .. 
io a a.irl8CI rrm ot me Dl'CldUC:IOn. cn.tKl811Z9d try its 
.,_,.., h0ri!Og81....,. 

For c:anll'OI of me finsftea oroC1UCL the tGllOMnq ~ldlan w 
llMrt giV9n "' Oit8CllW 7513181EEC; "F« the canaoi Of the 
linlsneo DrOdUCl. a men ot a pracr...,..y lliedicll• oniauct 
COfllllftMS all me una of a~ IOml WlllCft are ..,... 
!ram me same .,... mm of.,...,.. and haw wliMl'JCll• a 
Slltgi9 W'9S oi rnanutactunng ODetDQllS OI a Slltgl9 staliUllOll 

ooeraDGl1 01 • .n me cu. ot a c:ananuous PfOClllCDlln oroceA. all 
me una ~ in a CJ1V911 '*'°° ot 11111e·. 

8-:lt ~ ror LOt MJtrrOet1 A diSllnCllVe c:omQln.aon al 
numoers andlar ~ wnicn SOIClfic:altf ICl8fltJfies a tlalen . 

Bulk ProalJa Alfy pnlCIUd wnlCft na COlllCllelllCI all PAI c 1111 11J 
smgilil UO IO. but nol llldUlllng. final ~ 

cai..on The - ot ooeimis WClldl .......... unCllr 
soeafi8G COllOdlOUS. :fte WIShCI tlelW89ll ,,._ MICliCalild 
tJy a rneaunng lftSlrUmeft( or "'-'""IJ ~- at,,.... 
,_. ... GO tJy a ~ IW9.. and the COftWSOOllOlllJ 
lcrlOlln ,,.... al a ,...,;ce smno.a_ 

Cleert At9e An ._ Wltll aefinllO enwanmeiUI c:ancro1 ot 
~ ano nncroo.1 coi1111111iiiaon. canstrucD10 ana usea in 
sucn a way as ro reouc:e ine intnlOuCllCln. g91WUOn ana 
~ ot c:onwnmants wnttw1 me ara Nol9: The adferent 
CleC7MI of emnronmental c:onmll .. aetinea "' the 
~ GUldelineS tor me MMutacun ot sien1e 
IMOicinal prooucrs. 
Gnm eam.anw.oon ~of a saanmg ~at ot 
a praaua WIOI anolh9r ,_..... Off PRIOUCl. 

FinlsMtJ Proout:I A mwaii81 CJnX1UCl WlliCll nu unGargone all 
st9988 of oroaucuon. 1nctuainCJ PKkag;ncJ in its final c:anfMW. 

ln-Procua Cana'OI OleckS oertanneo CIUrWllJ proauc:non '" 
oroer ro monitor anCI it necnAtY ro acllUll tne ORIC8U to ensure 
mat tl'le oroouc:i contorms ro •ts soeafic:aan. The comroi ot tne 
lfMIOlintem or eauiarnent may aaso oe regardeO as a oan ot in
prac:esa conlrOI. 
t~• Proout;t ?anty proc....a maien.i wnidl mua 
unaergo '""'* manutactunng SlllDS Defore it DeCOmes a llUlk 
PtOCJUC:t. 
~ -'II ooermoons ot purc:ftaN of marenais ano 
i;woaucts. ~. Oualitv Conlnll. r ....... SUJraCJ9. 
OIStl'IDuuon of mea!Clnal lltOdUCfS 2110 tne r....a contrOIS. 

M .. l.llac:utW HolClei' of a ManUfactunn9 AuUIOl'luoan as 
oeKntleCI '" Amcle 16 of OirectlYe 751319/EEC. 
flMOit:lnel Product Any suoscanc:e 111 comomarion of suosanc:a 
i:ir...,..tecS tor ttNDng or i:irevenong <liMUe '" numan oeinga or 
anm'llla. 

Any SUllllanCee or comtllltabOft OI ~ wmc:n may De 
aonum11erea 10 num.,, 11e1ngs or animal$ Wltft a view 10 maiung 
a mea.c:ai ~ 01 ro rnlOtlng, correcting or moClif\llnCJ 
PftVSiOI09iCll tuncaons 1n numan ceings or 1n ammais is ,...._ 
consioerea a mecliClnal oroauci. 
PclrltqlfHJ All ooeravons. 1nctuoinq filUng ano l.oetlin9, WftlCl1 a 
llUlk onicsuct nu to unoergo 1n onser to llecOlfte a hn•tn«S 
P'OOUCt 
Nole: S1en1e tilling woulCS not nomt111y tie reqara.o as OIR of 
PKll&Ql"9. rne ou111 oroauct being 1ne tilteo. ou1 no1 tiN!ly 
Pac:tc~ea. pnm.,., ~wners. 
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~'9 .,_.., """'~....,.., 11'1 the D8CUIJlrl9 ot 
a n..aic.ia1 oraauc. aauc.ng any OU9' ~ uMCll IOr 
iransomw ar si.,,._•L P8ClmQllllJ .--.. ,...,.. ., 
U onnwy Cll' WDIClmy ICCOICliillJ ICI ...... 06 nol llwy .. 
......,. ID De 11'1 Clnd carWlllCI Willl lfte orodUd. 
~ Ow:ucaon of 1fte ..., ..... Ill be an.cl GUI. Ille 
Pf9CalDClftS 1C1 be~ .a ~ IO be aaDlied CW9CllY Off 
•noncuv,... ID cne ~at aw proouct_ 

ProGu:mn All cw ... is ~in die or--· ol a 
1TW111&1 l:lfOCIUCl. tram l'9C8IDI ot w-. lhralgft or a c 11 119 
ana oacll8IJllllJ. IO •IS CGl ...... 1 - a lir...a Cll'QllUCf. 
au.Ii:• l 1 AcDora ot i:inMng llml any ............ 
CCIP'Kd¥ anCI aClmllY .... ICI Ille~-........_ The word ,,___.,IS..,._... ...... to •ICCllDOf- Ille CGIC9Dt al 
C11i•lic1H". 

~~ S.0...1. 
au.- The smus ol smr1111eJ ar ~ ,......._ 
............. bulk"' firliSMll Of'QOUCIS ....... DftYSIC8llf Cll' by 
odS lffK1lve ,_ Wflllll ~a d9ClllCli'I an mew,..._ 
"' rwlUlll. 
Ricotw: r a 1 A CGllDlllmn. mmllinlJ dUe ._..,.for nonMI 
,,.,_.._ ..... die arllOllill °' praauc:r Cll' ,__ 

~Mil......, praCluC8CI at --

Rilmrlf See 0\..-r '· 
Rec:ow9ir The innclUCllCll1 ot II OI _.al.,,..,.~ ot 
rrie ,_ qualily ""° ...,_ n.:n •a Clell1ed Sl899 ot 
~-
~a c 11rtg The lhClfllilag ot .. ar I*! al a b9:ft ol OfOdllCl 
ol .,. unecc...,.. QU9lily flam a~ Sl899 al pn:ic1UC11Dn • 
!1111 its Ql'*Y may oe,...,.,., .: c~llDle by one ar men 
acldillonll ......... 
~ S..airag bKll: to die INMI ....... 06 Oi9lrabutar al a 
meaa111 lll'CICIUCt wnicn may ar may nae pr-. a QU9lily 
cMfeCI. 

~l4c11a1 S.0...,4. 
sr..,., ~ """'~ uMCS in me OfadUCUon of a 
mecllClnll proauct. but ndUGlnCJ PKU9"9 ~ 
SlmrlllifY 51en1itY IS die a0MnC:e of livlnlJ orpl•nL The 
CClllCldlClllS of the sterllity - at9 giwn 1n IN Eurooean 
~ v...... Adlan ot prC1¥111CJ, in KCQIGanee Wllft lfle IJliiacqNs 
of Gooo ~ PrlcDce. tJm any pr'OC8duN. proc:aa. 
llQUICXMnl. ,,..,,., ac1M1Y OI SY8leftl aciu.llf lellCla fO the 
noec:wo resullS 1see al80 QuMficaoanl. 

t QUALITY llMIMJDmPIT 
Pftnr:iple 

The l'IOICl9f of a Muufaclunng AuOlonDllOn mUll mMUfac11re 
m.ac:uw oroaucu so as ro ..,.,,. 0181 llW¥ are lit far ui.-
1ianoecs use. c:omoiy wnl'l ll'le r~ of tile M.-.ng 
Aull'IOnuoon and dCI nor oice 09l*l1S • nlK aue ro ,,.......,.. 
sal.cy, oualitV or eftlc:Ky. The ...,...,.,. at tl1IS Q1*IV ODf9CUV9 
IS lfte r91DC111911:11tity of WIOI' ~ lltCS i'9CIUlfW lfte 
l)MICINllOfl and COIM'llDMm tly ltd in mMY CliffwMt 
~ Ind ii Ill .... Wlll1in Ille c:onmny, tl1e comoll1V'• 
SUDPl*S ana tile Climlbutcn. To acneewe tile~ OOf9CINe 
,...,,, l'*9 mull De a COftlDl-•!Mr ~ MO con9Clly 
•lftCllefl*lf9CI..,...,,. of au.ity AaurMCe incotUOl81in9 Rood 
ManutcunncJ PrKac:e and OIUI QUlllily ComrGI. Ir SftCMlld tie 
1u11y OOCUIMnf9d MCI itS ~- nlOllllOled. All .,.,,. of tile 
O'*'Y Ast&nnCe sy9lelil snould tie ~9ty reeoun:eo Wltft 
como.cent 1*9C1111 .... anCI ........ Ind IUfftclent .,...,...., 
IQUlom.n1 and tac:aliOes. There are IOC:llllOn.i 1ecJ11 
f990CllllOlille9 tar me l'IOlder of the ~ AUOIOhUOOl1 

ana tor me OU.fleO Pe!wone•t. 
1 . l The 08llC COflC90CI "' Ou8liCV AIUW!Ce. Good 
~UIKIUnncJ Practice ll1CI OUMIY ContnM .,. •nter., ...... 
They are oeacnoeo ,_e in oraer co emonuan lftW 
rllatlOlltlllOI and 1"91r ~ lmoortWe IO Ille 
prooucoon ancs conmie or IMCllClnal Pl'C)CIUCU. 

a..y~w:e 

t .2 OuMlv Assurance is a Mde rWlglnlJ cancaol wncn 
COl!SS .i w wnic:ri lflOMdUlllV or~ in-..:. 
ll'le QUa11tY of a aroauc:t. It is die sum iarr ot tne origml!Dd 
~..,..,,... ... lllW .... me oaieci C:o enmnng om mediCll ... 
pradUCtS .. of me QUalltY r....a t11 ttaw ml9nded use. 
au.. Assannce in..IOre incuam- Gooo ~ 
PrKDCe GIUS OllW taclDrS OUISlde Ille scooe ol tlllS Gulde. 
The sy.-n of a._, M1urm a&1111C1111- rar ine 
~ o1 mwa• Ol'CICIUdS SllDUld .... 111a1: 

i iMdlClll8I lllOdUdS .. OISICJliMI and • 1apea in a wey 
lnal ralles account of tlW,.......... al Gaoa 
Y8nutaclunng Pr..ace Mil Gooo LaDcnlarYPnl '"'-K11Ced:--""' 

ii proaucoon and CCllllnll ooermcMIS ar9 dWIY SDKlfiea and 
Gooo ManuQcr: . .ng PracDCe aGCIOlllCl: 

ii ~ rfiClOllSlbalibel are dWlf SDKdiea. 
iv arrwagerMl'llS are mw tor aw IMllUIKan.. SUDCllf and 

use at me CGT9Ct saaning ana peckalJlag in--.: 
V al ll«ITIMf comrats on d_.11_ PfQdUCIS. and all'I 

oow ina-oroc:- c:aneo1S ana VWJns ar. cameo ouc 
vi me finlsmd onxlUCt IS c:arreclJf Ol'CI C 1111 Im and c:MCked. 

accorC11119 io troe ~ ~ 
Vii mec11C11• IJIOOUC1S .. nae said or Slllllllied b9b9 a 

OulliieCI Person 1181 c=-tdlecl lllll acn OfadUCUon OlllCh 
llU OW 01 a C I Id and COlilrOlleO in accaldMce Wllll 1119 
,..,.... at tile~ AuOloriUDOll *'°any 00.. 
i'egulmlClnS ,..,.._ 10 t1W p;adl;C8on. c:ontn11 and ,_ 
of meoicl ... orm: 

Viii SIDSIKUllY ~mast IO ensure. as lat as 
pcJllllble. !flal 1119 medlClllal Ol'OGUC:iS .. suna. aisu1buCed 
ano suoseouem1y llanded so ma~ is mua....o 
tnraugnout in. SMlf life; 

IX llW9 IS a proceOur9 for s.tf-lnso-cuon andlCJI ciualilY audit 
wfliCl'I reguiany ~ die en.caw•aess an aaplicabllily 
of tile Oualily Aautance syswm. 

3oad ~ Pr.:ace tor M1die·1 111 Pi'Oducla (GllP) 
1.3 Gooa Manulac:tunncJ Pracnce IS lllll r;l.n ot au.lity 
Aauranc8 wnicn ....... t!W Of'OCIUClS .. C0"8lllemly 
prodUCed and concrun.d ro ll1e QuMly stMaarGS aooroDnal8 
ro .,,_. rmenaea use and as requirea t1y 111e M.utng 
AulftonDDon. 

Gooo Mallulaeninng Pracoc:e IS COltC9fNO With DOOi 
pradUCtlOrl and Quall!¥ conlrOI. The t1U1C rllQUll'em.nts ot GMP 
are !hat: 
i all manufacn.lnncJ oroc:was are ct..ny definad, 
~ rewiewea 1n me •i9nt Of exoenenc 1 ancs 
snown 10 De QOIOle of COMll(endy lftlnUlactunng 
mecllClnal oroouas of tne reQUnCS Qu.illy ano comoiying 
Wlll'I mw soeaficatJona: 

ii c:nbCal lt90S ot rnMU11ctun119 proc;eaes ano SICJ"lficant 
CfWl99S 10 me oroc:ea are 1191idlted: 

iii all necnury .lac:ditiee ICJt GMP are Ol'OWICl8d inctuaing: 

a. IDPl'OOMlelY QUalifled llld trainea oenonnei: 
b. aaequare pr.,.... and soec:e: 
C. SUIWlie eQUIC!fMftt and ~; 

o. correct maienm. contMWS ano la0el8: 

•• aoptOVec2 oroceaur• and inllrUC1IOM: 
I. SUIWlle Slor*Je and trMtDOrt: 

iv •nstruc110ns and orocaout• ate wnnen rn an 1nllr\ICtlGnal 
form rn CIHI' and unamoiguous languacJe, S09Clflc:ally 
aocMICaale 10 tile llCllitleS Ol'OWldea: 

" ooera..,. ate ,,..,,., to carry out arocedUt• correcuy; 
"' recansa are maae. man'*"f andlor oy recoroincJ 

•lllU\lmema. d"""9 manut8CCUl'e wmcn demCINWate 111a1 
all trie lt90S rOQUll'ed t1y 1ne deflnecl oroe«Sur• and 
onscrucnon. -• '" •tct ween ano tnat me QUM1JtY ano 
QualllV ot 1rie orooucc wu u noect8d. AffY 119"1fieant 
deviations ate fully r1CC1tded and 1'"'""9111ed: 

./'.. j ,,, 
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Vii l'9COfGS ct l'Nl'Utacue lftCIUdln9 CMlnllU80n Wllldt .... 
tfte COii ..... lllSllOfV Oft Wit IO De 1rK9G.. .. r......o lft 
a cano•• llOle ana ac' * iansw: 

Viii IN Qllll1CIUtlOft IM D II NJ) Of Ille D10GUCD llW..W ..., 

1'131CIO:r..~ 

II: a~ IS --- ID,.......,~ or proOucl. !ram 
,... Cli SUDDI¥: 

1: comCllUllS aDOlll ~ oradUClS .. ......a. uw 
C.- Of Gl.-v WIS inti t~ and aaotWWW
~ laUll lft f99DKl ID lfte dlteCDwe pnlOllCm and ID 
pr.-. l'9!ICQlrrWICe. 

QUALITY CONTROL 
1.4 QmMv COfllnll IS Iha OM Of Good~ 
Pr8CllC9 WftlCft IS COllC8l'NCI Wlll'I ~ s• lieaDOIS and 
~. M1G WICft the CIHJ•Wt. ~ tn11 ,_ 
proc8CIUr9S wn.cn .,,... lllM Ille,,. •••• , and,.... -
.. aauallJ camea out ana um...-.,. no1 ~tar 
"99. nor oroauc:IS r.....a far ,... or SIDDIJ. lll10I a.. oumlilJ 
!"taS DMf'i IUOIJ9CI ID be .... KIC y. 
The bUIC r..-al~ Conual .. IMC 

i .,..,... lacdilieL 11'...a peito1w• and WUNCI 
proc9CIUf9a ......... far 9lllClllft9. iliiiOICllllg tl1CI 
~ sa.11119 ...-.. pmcll89'1g .. _ ..... 

.... .....-.. t:IUlk. ana .,_..., anxlUCIS. Mid,.... 
woor ... rar "'°'..,.•MJ .,...°' ...... C01idiliOl• far 
GMP purooees: 

ii S8l"'*8 al swung .......... .__,.NJ m--. 
............ oraclUCIS. tlUlk oradUClS ll1ll ....., oradUClS 
.,. man DJ peilOI..,.. ano bY melhCICIS aDIJfowd bY 
Qumlity Camrol: 

ii r• IMlftCIOS.,. ~ 
iY r9COrdl .. rnw . .,..._and/or DJ 1ecG10i119 

mmumenca Wflldl delllOlllll'• "* 111 the r9QUnd 
9lllClllft9. 1111D9CD11CJ and *-CJ~ ... ~ 
~ ouc. Alfy o.u 10• .. fUlly rec:onled and 
ifh HD pl9d; 

V the finllnecl PRXIUCll concmn ac:llW k ...... IS CGl\OlyWlCJ 
Wllh me au8lll8llY8 and Quanw conOQ3lllClft ot the 
u.rtlelifMJ . \UlhClllZaDOn. IS Of Ille punty r9QUnd. anel iS 
enclDMCS wnilW1 its orooer C01U1Mr ano c:arr9CllY laDelled: 

vi rKOnlS are mw of trie relUllS al illlP9CllOl1 and mat 
!fllGllCJ of rnatenalS. in...,....., llUlk. anel linl8necl 
proGUC1S IS :orl'Mlly IHIJJHI ~ soeaficaDon. 
PnJauc:t WI 11,,.,,I inc:IUde9 I ........ anel ~ al 
rwm oroouc:oan dOCWMfttaOn ano 111 •111171191'11 of 
<S9VIUCIM from soecsfiecl praceGuteS; 

Vii sufficient ret•ence umoi. of smning m...,... and 
proe1uc:is are rewneo 10 oenmt future uaminaaon of me 
i:>rOGUct 1t necesury lllCI trial the oroaucr 1s reminecl in 1t1 
finaJ pack uniea nc:eooonaity large DICKS are oroauc:eo. 

Z P!RSONNIL 
.. ,. ...... 
The .w>lisnmenc and m81nten8ftee ot a sallSfaclOfV SVlf9lll of 
QU8lily IUUl'MCe anc:l lfte con'9CI mMUlaCIUte Of l'MCllClnee 
,..._ uoon oeoore. FOi lftla reuon triere must be sufllc:l8nl 
qu9iflea '*90liMI to cany OU& 111 crie 1as111 wnicn are,,,. 
llllPOflSIDllilV of the ~- lnoiWIUI tNDOlllltlllille9 
sftOUICI be C1W1V ullGefSIOOd bJ lfte tl'ldi¥tdu• MG rec:onled. Al 
pe!Wnel lllOUld be .... of IJle OINICll*I of Good 
MMUfKlunnq P1'ac:oce mat affect them 111C1 recawe 1111ti• MO 
cananuHtCJ lfl!lllftCJ, 1nclUCllfl9 nygiene 111S1n1QJOM, r.-.nt to 
ttw'n..OS. 

ca.w.. 
2.1 1"he manutac:tur• lllOUld l'laW an aoeauace nunl09r of 
personn• Wtlh tile n-=-v QUMdlCaDOna and or8C11Ca 
noenence. The rftDOllllbt~ QIK9CI on any one tnGMCIU9I 
SllOulCI noc oe IO nt.,,,.,_ .. 10 sweMnC any n• io QUllltV. 
2.2 The m111Ufleftnr mull hh9 .., GnJl"IZUO" cn.n. 
Peooie 1n rnoon1111te lllU8llON snould naw IOeClflC csua. 
recoroeo '" wnnen roo cswnODOM w aaeau• eu"'°"" 10 

carry CUC lllW •esDClllSOlllW.. Their dlllm m., De~ 
ID.-.g!WCMDIWaft -·.:111 tOu ... :•an ..... 
n.. snau.s be no gaps or wWAW ... owertaDS in lfle ,.....,illl rw or tttose oer ..... coicemec1 Miii •II"<• c , 
alGaod ~ Prw:Dce. .., ... ...... 
2.3 l<9' p ....... lliCIUCMS Ute n..a at Ptooualon. Ille .... 
al~ Cantnll. and rt ti._ one of mese _...is nae 
,._.._... lor the CIUW Wiibed W1 Anicle 22 al Oir.-. 
7513191EEC. :r. Qmliliecl Pw'soucsa dWl#W 1or the 
IJll'l)Ol9. NornWly 119¥ PollS SllCU;I b9 CICCI ..... by f\d.llnill 
~ The,_ of PtOOUCIO• ll1ll Oumlily CoNra .... 
.,. ...... ...,. tram eecn oo.. In~ orgeiw-." may 
be,...._, ID~ same al trle IUncllanS liSIM W1 2.5. 
2.1-2.7. 
2.4 The CIUW al trle OualifieO Pwsonest are fully deKl'ibed 
in Al1ICle 22 at Oircnve 751319/EEC. and can be SUlllfllStDCI 
as fallows: 
{at lar meaicW• DRldUCtS ~ ........ trle eur..... 

Communcy •• au... Person musl ..... 11181 ..en 
omcrt,,.. tiW'I prOCIUC8ll ana ~ 111 
wwwcs.a..., Ute dnCll'tleS and lbe ...... ICJ 
...,,..Wl"l: 

(!It far IMOlcll• OladUdS rnmnuf8cllnCl OUlllCle - eur.... 
Camrnunly. I Oulll!fiMI PwlOl'i lllUll ..... lhal 9llCh 

lrnoartmG ~ ... Ui .. CJlll .. '" ... tmPOAlllCJ c:aunlrY. 
the temn) SDIClfieG ., ~ 1 (bt of Anicle 22: 

(c:J a Omlilied Pw9an ...,. c:ernty tn a r9Qi1W or~ 
aoc:umem. as ooermuns are c:ameo out ano belOr9 any 
~ tftal ..:ri prOdUCllOn ~ SWfi9S me PIO'fiSIOI• 
al ArDcle 22. 

The l*SOI'$ IMDC)llllble far tn.99 cftW ""* tn.c tft9 
Qlllmifir::IDCR ~ ... dOWl1 H1 Anide 23 al 11111 same 
Oirwc:Dve. u,., snm1 be ~ ano c:onanuousay ac • 
dilDalml Gt Ute l'IOIOef of Ille MMuCKIUnnCJ AulllOllZaoon to 
carry our !ftw re.oonlitlllilin. Thw rlllOOflSlllilia. may be 
delegal9d bUl OftY to other OuUfied Per9an(S). 

2.5 The 11ac1 of trie Proauc:oon o.o.nment generally nas me 
fOllowWKJ resoonlibtlitieS· 
t to ensut9 lftal r:iroauctS are OIOCllilild ancl stored 

ICCOIGillCJ IO lfte aoprooriate csoc:umentaDOn in onMr CO 
OOIUI lfte '9Cllllf9d Qualify; 

ii to IOQrove me •nsll'UCDCll'IS reteone; 10 oroaucuan 
OC*8IDiS lllO IO lnSUr9 "'- SUICl 1mcirernenwion: 

iii to ensure !ftac me OIOOUCDOfl recanss are .....,..., ano 
Sl9ft9G DV an au1ftOnZ80 person befar• rney are sem co me 
OUPIV Catnrol Deoanment: 

iv 10 CMdC rhe maincrtnce of 1111 oeoanment. premtHS and 
eQUloment: . 

v ro ensure mat Ule IOPR)Dnale validarions are oone: 
"' 10 ensure tftal the reauwea 1n11..i ana concmUlllCJ lt8fftHICJ Of 

nis cseoanmenc personne1 •s c:am«1 our ano aoaoceo 
accordlflCJ co ""°· 

2.1 n. l'IUO at me OuatitV Comrot Qeoanmenc generat1y 
ha :tie fOllOwtnCJ re9DONlbllitiee: 

to aoprove or reiect. as ne sees tit. sgrnnq rnaienm. 
~ m"*'lla. ano 1nt9nMdlale. DUlk ancs tin1Sfteel 
pl'CldUC:il; 

ii to evllluale DllCft rec:arGI; 

iii to .,.,,.. r11a1 all nee...,., 1eanq 1s cameo OU&: 

iv 10 aQOfOll9 soec:iticaoon1. samocmg 1nlli'UCllOns, 1..i 
memoot ancs ouw Ouelity ContrOI oroceaur•: 

< "l AccofCllnCJ to Oirec:tM 751319/EEC and tl'le RUiing 
1C.. 2•11811 of the Coun or JIJICIC9 of ll'le e .. .,.,..,. 
Communille9. meGICIMI orOdUCIS WfllCft haw a.. 
PfooenJ c:ontralleO 1n me EEC by a au.itlled Penion 
mU11 nor oe recontrOtled or rec:necxea 1n any omer 
M~oer State of tl'le Commun11V. 

·--
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., :0 ~ and _.... !he canlrac:t aNl¥SIS; 

VI !'Q c:necx lfte ma.••ice of "'5 WO-ll.. QllW1 111 and 
eQUIDfNllt: 

,,. ro ..,.... lftllt tr1e aaoioor._ ......,.is .. aone: 
vm io..,,. lhal me,...,.,.,.... ano canDnuftJ ir..-ng o1 

- 'lMOmfllllel• 09'90l•lel IS c:amea CIUl anG .-0 
WWWGiilJ _, .,..,_ 

OU-CllWol lfteau.yCanaat ~ .. 

2.7 The new o1Prwwau..,COllllOI911*.., 
,_ mrne SNr9CI. ar 101r111y ... asea.. i..-A n 11 r-.g 
!O ~- T1- may lllCIUOe. wllft 'etD9Cl ID,........ 
r-.gumons: 

-- .... a.-.. o1 ..... orocedUr9S and OllW 
~ dldumng-ar.ertis: 

-me rro .. wig ana can1ra1 ol lfte ntMUfacUlnn9 
-•Ol..,.IC 

-IMnlrtygime: 
-IX'CICW •WWII: 

-llanlng; 

-lfle IOPftJV* and lftOlilbWlg ol SUllPM'S at ntWmll: 
-lfle.....,.,.. MCI lftOlllOIWig ol COftlr.a mmufacllnrs: 
-tne a.gnmart MO moi ... wtg ol S111n99 mlClilicll• far 
,,.._ ana ClfOCIUCIS: 

_.,.. ~ ot recarar. 
-tne 110•101•11J o1 comaraice""" trte ~ ol GooCI 

M8nufKlurWtCJ PrKDce: 
- The lfiSNCOClll. M'l\J .. ;w '• and tallinCJ o1---. in 

ORlll' to lnandlW IKUn wn.cn may atf9a IJA)CIUCI QUmMy. 
T,.... 
2.1 The mmnufaClUrW SftCIUld pnMde nNl9 far Ill Ute 
perlClllMI Wftme duDM 1W l"9m irtlD orOdUCllOl'i - OI 
lrtfO concral laOCJlm• CineluGng Ille r.c:nnK:ll. 11191-•ICa 
and dWW'9 .,. •• ,..,, ano tor oo. .,. ..... wttClle 
aclMDeS aud an.er Ute Qlmily ol Ute orOCluCL 
2.9 a..o. Ute DMiC 1".irwtg on u .. INary ll'ICI pnaa ol 
GooCI ~ Prm:Dce. Wly r9Cl'Ulled .......... 
snauld tec:8IV9 irmning WOOi,.. to a. auues ....- to 
"*"· Cononuwtg 1l'&ftlft9 lnould ... be 9"*1. and its 
pqcllCal wflec:b ....... snoutO be penoaiCally 1111111 Cl. 
T,_.lnQ ~ snauicl be...._., aopiowa by.,_ the 
t....a ot Praouc:uon or tne ....., ot Qu.iilV Control. as 
~- Tr11111119 recoros SliOUICI be 1eeor. 
2. to ~9'IOllMI worton9 rn .,.... wnere c:ontMttnaPOn ••a 
haDIG. e.g. CIMlt ar ... or areu wnere l1ICJhlY acll'Oe. toxic. 
inf9cUOuS or sensmzing ,,,..,.... are nanaled, SllOUICI be 
~ soeatic training. 
2.11 VilltOrl or umrainecs oersannet snould. preClr8Dly. no1 
be laken 1n10 me proouc:non ano QU8lltY contrOI ..... 1t Ulla rs 
~. mev snould be 9IWft 1ntormaDOn in IOV8nC9. 
pemcu*"f aoout Der90Ml l'lyglene and me prellCnbeCS 
~ CIOthlng. They SliOUICI be CIOMly SUDer'O!Md. 
2. 12 The concecx ot OualltY AslurMc9 ancs 111 me memwee 
~of imOtOW19 lfl UnoerllanCllng and i~ 
SllOUICI be fully diSCUIMCI ClunncJ Ule tralnlft9 IWICIM. , ........ ..,..... 
2.13 OetaHcl l'IY99M orogrammee lnOUld be~ 
anc1 aoaocea to tne ddfw9m neec11 """'" m. f-=ry. They 
SllOUICI inc:IUCle orocaaur• relellng to rne l1Mlltl. ~ 
pnicocee ano CIOCTllng of '*'°""9f. Th ... OtOC*IUI• SllOUld 
be UllGel'SfOOCI and tOllOllNd '" • vetY S1"Ct way bY .-,y 
per90f'I WftOM OU119S talle ltltlt into me CllVOUCtlOn 119 control 
..... H'f9*l9 oro;tanll'Mll snould be oromotad by 
,,,.,,..,...,, anG MOely CltKUINO C1Um19 training IWIGnl. 

z.1 a Stao1 snou1e1 De ,...,. to ..,..,,. a 111 u rs orlCllCIDle 
tnat no oenon attcea tlV an rnfecllOUa ~ 01 lt&Wtg °"" '"'°"' on me ••DOMG surt1ee ot tt1e r.oay 11 ~ in 
rne manuflCtUl'e ot ~ oroouclS. 
2.15 All oenonne1 SllOUld r9Ce!Y9 meaic:a1 ...,.,,.., upon 

, 

l'9CNlllNlll- It must De me m.,.utaciur•r"S rfiOOiiSlbilitV "* 
iri.re - inswuaion:s ensunng ltl8I ,,..., C01iiCMIOl1S thll an 
be ot WllCIClllallCe came IO >IS llllOWi9CllJI. AftW the lirSl ntW8I 
......,...._ WM ..... IS SliOuld be earned OUI wnen 
,,._Y iar me wcira 1ne1 ~ r..ft. 

2.16 :-v persan 9'l19nn9 me nt8rtUlaCIUl'WI .,.. snauld 
... Cllcnahe ga..-a ilDP'DDI- ID me CC*•DOI• ID be 
c:ameaouL 
2.17 Eaang. csnneang. cr-.g ar S1ftC1Dr.9. or the S10ta1J9 ol 
food. art!*. smaM1nCJ m--. or ~ llWMliCallDn ., me 
praaucnon ano ..-. ... SllCIUld be CllDhlllded. 1n ~. 
21¥ unliygielllC orKDCe ......., me IMllUfaClurlng - ar ., 
anv orMr ......... me praduCt llillJlll be.,...._., atlla90. 
SflClulCI be fOIDllddln. 
2.18 Oir9ct COIWl Should l>e......,.,...... Ille ..... "S 
l'l8rtCIS ana me naosm Df'DCIUCl as ... as Wlll'I .., C*t or the 
9QUIDIMlll l'il.r c:ames lfllO c:amKI ...,, rrte DRXIUdS. 

2. 19 P•S01wi9I snauiCI be rnslrUCl9d ID use Ute n&ICI uucdlWllJ 
fKdimL 
2.20 Nr¥ SDKlfic l'9QUnllWftlS far me manumcan o1 
SDKl&I 9'CIUDS of IX'ClllUCU. lar ....... smrlle PfllCl&'mOllS. 
.. CCl'09f90'" .,.. ~y GulGelines. 

3 PAl!lllSf.SAM>~ 

?renw Ind .......... lftUll De IOCalllO. cse.gi.eo. 
CDNSUCmG. aa.-o and iw....a tow me "'ooer-.... --is ID 
be arneo auL Thw 1a,au1 and cs.gri musa awn to l'llllWlllZ8 the 
nsk ol errors and'*""' eff9cllwe dW9ll9 ana mai•IMC8 in 
oroer tO aVGd aCISl>CDIWIW1800h. build uo ol dUSI ar dirt and, 
in geMQ1. 'llf'f aov.rse eftllcl on me QUalily ot praoucu. 

"'81 HS 
a... 
3.1 "'-snould be.,.... in an emnronment wnicn. 
..,.. corlliel9red 101J11Mr Wdfl ,,...... to onuci me 
INllUIKUn. premma lnlftllMI nsk ot Cl1USln9 ~ 
ol ~ OI DIDCIUCIS. 
3.2 Pr9miw snould be cateCully mM!mlied. ensunng tll.c 
,.... anG mmntenMCa operaoons dO l1Cll pr...c.,,, nu.rd 
ro me avali1V at DRICIUCIS. They snould be d..,., ana. wner. 
applicaOle, dlllnfec:led acc01 dll HJ ID CleCalNlcl wnll9n Pf"CIC9Clln9. 
3.3 l.ignllng, iemoetaan. nurmdily and ...mtlabol'I sllOUld be 
approonare and sucn mat mev dO noc aGver99IY an.c:i. dnCay 
or rnGirec:Uy, llU'ler ll'le meaic:l"81 prOduC1S csunng ltlelr 
mMUtactur• and sunge. or me acauare tuncuonwig ot 
eQUIOlnent. 

3.4 F'rrtmlW snould be designed and 80UIDP9CI so as to 
alforo muunum procecuon againsc UI• envy of insecis or 
om• an11M11. 
3.5 Stem snould be taken rn c;re1er to orev.m unautnonzeo 
Peoote from coming rn. ?raduc:oon. stOtaqe ana qualily control 
• ... snOUld not De uuo as a ngm of way oe personnel wno 
CIO not WOfk rn tltrtm. 

Praduc:dan M89 
3.6 in oraer to m1111mize me nSk of a senous medieal l'iazanl 
Clue ro crog.conramrna11on. deOareel ano self containea 
tacllitiel musc De ~ tor the prOOUCDOn of PMICUl.r 
dnlCJI. suc:n • "'9fllY Mnll'liZlng ~ 1e.9. penrallinsl or 
bfOI09Cll Pf9D8tUOM (e.9. tram Ihle m1CRM1rg1n11m1). The 
pracsucuon of CM&tn IGClitlDnm Ol'OdUCll. suc:n a C8'taln 
nigftly ICD"9 dnlCJI ano non-medical IWdUClS "'°'*' nae be 
conclUC:tea 1n me same tacliaes. For mo. Ol'OdUCll. rn 
nceoaona1 ca1e1. me onnooie ot c:amoaign wancmq rn me 
same flCllitlea can oe ICCeoted orCMCS«I Ul8I specific 
precauuons •• 111een and me neceart YllldlllOns •• m8de • 
The manutacture ot tecl'lnlClll PD19GM, suen a D9ICICIOel ancs 
nerDICrcle8. SllOUld noc be allcM9d rn or.,,.. ... uMCS tor me 
manufKIUfe of 1MC11C1M1 Ptoauc:ta. 

3.7 Pr.,,..... lllCIUld orefW8Dly oe 11111 0U1 '" suc:11 a way u 
to allow rne arociuc:oon ro lake Ol9Ce '" ., ... conneci«11n a 
IOCJICll oraer corrftOOIMllng to me MCIUeflQ ot rne ooeraoans 
ano to rne rlQU!IM Clfftlllneu leWIS. 
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3.1 The WCNKY ot ri. wonang ano irrarocw SD8IJ9 
m snau.a penNt me°"*" ..a ICllJAI OOWll•llJ ot 
eauioment MCI tn..WS SO as ID IMWlllZll 11'9 RS of 
cantusaon ~ ddf9NM INlllCln8I DRlllUCIS Cll' lftW 
comoauenis. m a¥Gld aOD<Cll..,...W anc: !D nwnin .,.. 
"* at Clf'lllSllOft ar wrong lllO"CalDI al any a1 me 
~ar:oftlrOI-. 

3.9 Mt9'e smning ano DmWY ~ "*"...._ 
.... .,....... ar !Kllk orm .. exowo io,. 
enwonment.inmna surtaces IW8lls. llacn ..a C9linl)ll 
snauld be smaom. lrM tram crKlla anCI DI*' JCldS. Ind 
snauld na1 snea ~"**..a snauld pernlll..., mo 
"'9CD¥e dWlnJ anG. at,.. I f. d!SdecllOn. 
3. 10 Pipe warll. !icjnC fitllngS. .. I II 11'1 DmlllS and OlllS 
semcea snauld be~- ana w to a.aid die c:remon al 
receaes wnicn .. dilllcull to deM. As tar as PQUlllle. far 
m.......:e ourD0MS. they snauld be KC 11 Die lnlnt 
outside me manutactunng ..a. 
3.11 Onlns snauld be of adeQI ... SIZ9. Mid .....,. noped 
gullieS. ac-i c:nanne1s snauao t1e a¥OIOllO ..,.. OODble. bUl 

''nee 111 ry, they SflOUld tie Sll8llaW ID facililmll dWlftJ ..a 
diMl•Nalan. 
3. 12 Prooucuan - snauld be en.ca..., .... ·111 ll -
• CQnlnlf JacdiW CinclUllin9 ~ ana.. .._. 
IC 11 f. l'iumldilY arid lilhDant ..,..__ DOll'l llO die 
pro-MCa :-.-.::.:.. = ;:-.- GGSDClllS UllCMllaler. #2.!!'.:.'! ~ 
and ID die ....... enwwG-.L 
3.13 WecJl•ICJ al SWMCJ ~ UIU8lly 9hOUld be-=-ned 
OUf"' a ....,_ weigning roam a.gnea far er. ua. 
3.1' In calm Wfl8r8 CIUll lft CJ91•819C1 Ce.g. dUmg SMICMing. 
..... ICJW mmng and Pl cc 111 llJ 009f&llGllS. ~al Oty 
proouctlt soecifiC OfQIHSIOllS ll'ICIUld be lal&en to aVOiCI ~ 
c:anc.mnaDOn and facilillea de•lln9-
3.15 Pi•IW far !he padUoCJlnCJ of ITl90ic:lnat praCIUC1S 
snauld be SDeQfically dellC)MO and IMS GUI SO as IJ aVOiCI 
ma..-arCl'OA<Oft~. 

3.18 ProGucllan areas snauld be W9ll lit. panx:u1ariy wnere 
YllU&I orMine conll'OIS ant c:arrl9d OUL 
3.17 1n-oroc:.u comrais may be aane Widlin me oroouc:uan 
area Pl'OVlded tney oo nor c:any any nSIC for the prQCIUCUClft. 

~A.-
3.18 StaracJe areu snould be of sunic.nt c:aoacilV to alloW °"*" srcnge of uie vanous c:aregor191 of~ and 
produCIS: sr.-unq anG O&CU9"'9 INfenala. 1ntennecllale. bulk 
zncs nmsnecs OfQdUdS. QtOCSucis in ciuaninune. ,......,, 
reiec;teo. rewmeo or recad«t. 
3.19 Storage area snould De <19llCJM:cl or adaSX9d 10 ansure 
. ~ stara4J9 c:onGltlOnS. In oanic:uiar. :hey snauld be Cl8lll 
ano ory ana mamtainea wnmn acc8CQDI• remoerasure tima. 
Wtwe S09Cl&I sunge c:anaitlOnS are rllQUll'eCI le.9. 
temoeratur•. nUITlldltV1 tnae snoutCS be orcMCSeG. cnecked and 
monltOfeCI. 
3.20 Rec9Ml19 and C11soaten oays snoulCS Prof9d m ....... 
ano prooucu rrom 1ne weaaner. Rec:eooon .... sllCIUld be 
CSellgMG and equaDQeCI to aJIOw con..,.,. of inc:ormng 
ma1ena1a ro oe caeenea wnere nee.-.v oetare sunQI. 

3.21 'Mier• QU&IM1ln• ...... ..,.,,.. by SlOr899 1n 
seoatme ..... tl'leM .... mus be ca..iy m.-o ancs u.w 
accw re91ndeCI to aumonno l*'ICll•lel. Any~ 
reo1&C1"9 me l)"YllC* QU81MUM lftOUICS give eQUIVlleM 
MCUnty. 

3.22 There snouics nonMll'I De a ....,..1&111'*"9 anta lor 
Sfat11"9 macena1a. 11 sam011119 •• oertormea in the IUnCJ9 
area. 1t snoutd be conc:IUCl9CI "' sucn a way u ro invent 
comaminaoon or er~. 
3.23 S«JreQaleO .... lllOUld be orCMClecl far me siorage al 
reiect90. recail«I at retutMO m...,,.,. OI ClfOdUCU. 
3.2' lilCJlllV ICtM m...,,... OI OtOCIUC:IS lllOUld be atOr.0 1n 
sat• and sec:ut• ..... 

3.25 ?nnt9d ~ rnat9n*S are caia-. Ctll.c...n ID 
the CQl!lalll'llty ot rhe mecllCln&I orOdUCl and $9Cl8I W 

ShOllld t1e D&ld to !tie sate ana MCUre ~al ~ ,,,_,__ 
a-y Conll'ol A..-
3.2& Norrllmllf. Oualllv Comnll ~ SllOUIG be 
---- tram pracucuan -. This 1$ l*acuMrlY Mlft'lllllrlCICll_.1m_IC 
far _ ..... tor the camral at bQa !P<• lllCI CllMACI !P<• 
ane1 ,..,.. ICllCloes wNCn ShCIUld .-. oe waacs tram wr: 
Olll*-
3.27 Comal llDOI ..... ShCIUld be deaigl .. to Sllll lhe 
apei ... is ta 11e cameo ouc *' inem. ~ m snould 
tie gwen ro avacl nn-uos and aasa<o11...,.l&llOllL n.e 
SliOUld oe adeQI,.. suaDle...,.. m 1ar _..,... ano 
reconss. 
3..28 S.0.- raoms may De r«l I l•f to Pl'CllKl ..-ve 
•nsuuments trom YltQllan. eleClr1al ...... ica. l1ur'NdllY. elC. 

3.29 Soeaal r9QUINlllenlS .. lldeded *' laDcil ..... 
handling parucue. SUDSalices. sucn as "'* !P<ll °' 
•mioac:IHe~ 

Ancill9ly Al99 

3.30 R• and Nhlnrnenr rooms snould be~ trern 
Q(hlr...._ 

3.31 Facdiriel tor ct1a119119 c:IOlfteS. and far ....nnJ and 
~ ~ snould be ....iy ac c••• ..a .,..OUl_ far 
!he numt11r of .-s. TOllelS snould nae dif9CllY comnwncue 
Wilft prooucoan or smnge -. 
3.32 Mm!lfeliance worlCSllCIOS snould be as tar as QOl8lble be 
,..,...., tram pnxlUCbOn areD. '#'*- D8"S and IOOIS 
.. sunCI in die proca.coon .... they SllOUld be QCll lft 
rooms or locUrS rea.vea for tnaJ use. 
3.33 Anmal "°"'91 SliOUld be ... -.ea tram od'ler ..... 
Wiii'! __.. .mrMCe ianimaa acceal ana air nandling 
facdities. 

ec.u·11rw• 
3.34 Manutacninng eauioment SllOUld be~ localed 
and ,,...,,,.,,,.., to SUll ilS lntendeel CUOQM. 

3.35 Reou ano rnaint91'1anc:e ooerallGIW SliOUld nae ~ 
any nazara to tne QU*ltY of u. proouc:q. 
3.38 Manuflc:WnnCJ IQUIPfNnf sftOUICI tie 0.-gnecl so mai It 
can oe ...iy ano lhOrOuCJhlV CleMed. It SllOUld be cteeneo 
accorC1inCJ to aer..ieo ana wnu.n proceaures and suno on1y 
in a CIMll and dlV conclltlOl'I. 

3.37 wanang ancs Clnnlfl9 eouioment snout0 be cnaaen ancs 
u..a in oroer nor to De a source of c:omaminaoon. 

3.38 Ecniioment SllOUICS be 1nSW1eC1 '" sucn a way as to 
orewnt any nSk of 8"0f or of comaminaoon . 
3.39 Procluc:Oon eciwomenr shOuld noc ornent any nuarcs ID 
th• graauas. The pan of rne PfOOUdlOft eQWOment nw come 
1nt0 contKt WKft tl'le orooucr mus& not be rnc:uve. aGdi1ive or 
aD90rOtlW 10 sucn an exi.nt tnar 1r Wiii atfect the aualiry of tf'le 
proCSuCt ana tllua grnenr any nazan:i. 
3.40 a.i.nc:es and meaunng eauaoment of an aocwoon.ce 
range ana Ol'ICISIOl'I snOUlcS be aV8llaDle tor prooucrion ancs 
conaoi aotrabOnl. 
3.,, lllleuunng, W919ftift9, recording and contrOI eouiomem 
sltOuld tie calitnreo ancs dleCk«t a: CleflneCI in_,,.,. bf 
aooroonaie metnodl. AdeQuale rec:ardS of suc:ft t ... snould 
be ,,,..mllneel. 
3.42 FixlCI page work lllOUld be Clearly tao.Meo to 1ndieale 
IM conrems ano. wntre appllC'.aOle. me oireebOn ot now. 
3."3 Oi11111«1. deionized. ano wnere aopeie:aOle. orner wai.. 
pipee snoulel be 11t11tizeo ac:c:Otdlfl9 to wnnan oroceaur• tnar 
o....i tne ICllOr'I 1im111e1 tor mic:rQDMllo9ICal conwacion ano 
the tnHIUI• 10 be 1.-.n. 

3."' Otttcin1e tOUIOtMnt snoulcl. 11 OOll!tlle. be remoll9d 
tram oraauc:uon and qua11ry control ..... or a1 leu& be C1Mr1y 
labefleo .. <lefec11W. 
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C DOCllMENTATION 
Maple 
Goaa dOCUlftelllaDOI COMDlla. • .......i omt of me qi.-y 
-..nca sysietft. c:.-iy .nan CIDCUdl9ftlallO or....a ....s 
frQlft SDOl*'I CQlllmUl'IGllOn and C*"'ICS ncincJ ot ~ ,_.,_ 
Soecalic•ans. ~ FarmulM and lllSllUCOClnS. 
r:iroceourea. .,., recanss must i. lr9e lram emn ..a ......... 
in~ ihe ~ ot aacumencs IS ot Dl-CMI 
il1IOCll ranee. 
a.-. 
'- t So« IC• 111 C19Kr1t1e in o.11111 lfte,.........., Wllll 
wftlCft me aroCIUCIS or ..--u.a or aamned dUnnlJ 
l1l8llUfacDlr9 n.. ID cardann. They _. a a balm tar 
~·•.-on. 
.u.uamemg Fomrulaa. ~.,,,, Pa::Dglng 
tnsaucmns ... all me sraning .......... - and lay dCMll 
d lllWICJ ana oec;1ra91ig .... ..,. ... 

Proc8canl give ClllecllDllS tar perfarnMg cerWt CWWlllS 
... c.:wwig, c:lallmg. ..... (II ...... COllll'OI. ~ 
1.-ncJ ecuDIMM QDSaDanS. 

RecarOI PllMde a lll9lllfY at -.:ft bllCft of pradUCl. induClinCJ 
its dlllntlUDOn. ancl alSa at d aa.. ......... c:in:us--=
.... tar me QuaMy at me,... oraauct. 
•.2 Dacumenls Shallld .. .-glllCI. ~,......and 

dislnDulleO """ C8f9. n..., stlCIUld ~""" Ille ,..... 
pmrtl at IN manul8cmnng and ,,..UDllCJ IUlftCllW 
dlmlSS. 

•.3 DacumenlS ShCIUld .. ilDOICMd. 5191* and '1..s by 
aopraon• and aulllanDCI om.anL 

'·' ~ ShaUld have unMllllgUOUS c:oi•ns: Diie. 
,,... ano ouniaae ShaUld be ci..1y ....._ They SftCluld be 
IMJ aut lft an orderly fUlllGft and be -V IO dllck. 
R9oraaucaa dGCUIMnlS lllGUICI .. d9lr and legible. The 
reoraclUCDOn at wancin9 daCumefU lrOm ,,_ daCurMnlS 
lftUSI nal allOw any error ID be lnD'GdUC9d UlrauCJh die 
r9ClfOdUCDOn proc:.a. 
4.5 Oacumencs ShaUld be,.._...,,.,....., and keel!_. 
~- WMn a aac:umerw llU lleefl,..,....., ~ stlCIUld be 
ooeql9d ta pr9V9nt ~UM at WW ClaCUn*llL 

4.6 oacum.ncs snauld nal be l'l.aWiiltal: allllaugrl ..... 
<JaCUfMftfS rlQUlle me emry at cMla. ll'9le.,... may be 
mw '" CIW. lec)lllle •noelible rmnowni:ng. SufllclW m 
SllaUld be prOVldea foe suc:n ...... 
•. 7 Any aneraoan lftllde ro Ole emry an a csocument SllOuld 
be !11CJMO ano <Saleel: me auraoon snoulCl oenmt Ole r..-nc.; 
al tne oncJlnaf infOnUllan. 'Mier• IPORIONf8. IN reuan for 
rrie aaraoon snould be recoroeo. 
4.8 The rec:onJS SllOUid be mliOe or cantDleC9d ar the lime 
eecn ac:uan is taun ancs '" sucn a way ,.,.. al signdicar4 
ac:tMOn conam•'ICJ me manutacrure ot medlCIMI OtGOUCts 
are nc:eeole. They $llCIUlcl be,....... foe ai leUI one.,.. 
after !tie •llClltY csate Of the fiflllhed oraauct. 
4.9 Dara may be rec:oroeo by ellCDOillC aara ~ 
sys181M. PllOlOCJI monlC Off Olfter ,.....,.. l'MlllS. bUI ~ 
procedurel r11a1tn9 IO IN SV11M1 in Ule tnauld be .,,.....,.. 
anc1 me accuracy of tne recon11 snauld De CMCMG. If 
dOCUmemattan IS handl9CI by lleclranic dlla PIOCl•ll'ICJ 
mecnaos. °""' aumanno ...,. lftCIUld De 1111e ca..,., Off 

moodV cwa in Ole comouw and uwe lftGUld be a rec:an11 of 
d1an999 and delellanS: acc.- SllCIUld be reecnct9CI by 
pu9WGrdS or omer mans MO me,..,. of emry ot cmical 
data .....es bl~ CMC11•. Bacft recoras 
lllCll'OfllC.ll sund SnoulG .. ~ Dy ~ "8Nflr 
on m.,..aic raoe. microfilm. Qa09I' or oow meMS. 11 IS 
penc:ulallY imoanam tnaL csunno Ole l*IOd Of rewnt1e1n. me 
cma are rMdllV avmllQle. Daau.....,........,.,... 
4. 10 SoeofiCaDOnS 
There snauld be .aotoonar91Y auUICWIUCI MO Cla&ed 
soecafic:allanS tor 9'&l1lfl9 anc1 D8CQ9i'1CJ m...,..,.. anc1 

, 

~ ciroauas: ...... iGOCIDf-. "- SftaUld be al90 
_......_ ror tt•NmllCllall or DUlk CJIQOUCIS. 

S~cOcMlao•fau1art1n9811dJ :? i i I -
4. 1 t Sole•' :• a is rar SllflnJ ana Dllft*Y « r:innrm 
PKlllllJil'9 lllW*5 snauld incluOe. if CJllkmllee-

a> a WJICIDCll• at Ille m-..._ inclldllCJ: 
-me~ name ana me immrmi c:ooe ,...,.a: 
-me 11fa•IC8. 11 -.rv. ID a pftam\41 c 1»411 •ftGllCiiJiaph; 

-rne aoDnPMG SUOOlierS ano. 1f PQISlllle. ine Qn9MI 
prOQUC8I' ot lhe pnxlUCIS. 

-a SOICll1llft at pnnll9CI .. _...., 

b) CWICllClllS lar sai1•11J and ~or , .... w:e IO 
prGC9dUleS: 

C) QUalilaawe and quammwe,........., .... ~IC8 
lilftls; 

d) S111n1J9 COIOIUIS and preauDanS: 

11 1t1e mammum l*IGd al Sllnge .,...,,_ ........,,...._ 

SJu·nc1r1 •••-••• .......... ,..uuca 
4.12 Soec1li :•ICl .. 1ar ;i~.., ti.Ilk orm 111GU10 
.. ..,......,,"-.. ouraw «~ « 11cs.. 
aDlmlWll tram ••n..._ orOdUCIS are UMCI far Ole 
IWllllrm at me...._. oraouci. The so-1•c• a is SltlUd 
De.....,., sac•: •a is lar ~ w.,.. or tar finlsllecl 
pnldUCIS. • aoproar ... . 
S• I CIMcaliol• for ......... pt'C-

4.13 SolicsfG11C11• lar ~ orm....., ~ 
a> u. «*91..., name al Ille pradUCl ano Ole cooe ,.,.,.a ........... 
b) Ole formula« a ,.,.,..IC8 10: 

C) aelelCiiOllClll at lhe~fann and DKkageCl9rails; 

d) dilecuans for _,.ICJ and ~or a ,.,.,.a ca 
proc8GUreS: 

., IM QUIM8llW and~,.........,_ MCll me 
accecanca limns: 

I) IM~ candilialts and precauaans. wnaw aaptic ...... 
g) IM Sllllf.life. 

~ FonlluM 8lld Pra c 111' • ln9lrucllans 
Formally autnanDC1 ~ Farrnula and Pl'l'ltl• 11J 
lnsiruc:uons sna.lld ems& foe ellCft oradUCl and beldl SID to be 
manutacnno. They are aft9n camllilieo in one ooc:um.nc. 
4. 1' The ManufKIUnnCJ Formula snauld inclUd« 
at me nM11 ot me oraouc:c. Wllh a ~ ,..,eNne9 c:aoe 

'll&D'ICJ to l1S Sl)IClficalJan: 

b) a iaesa1paan at me ~ tonn. S1IWICJlft at Ole 
product ancs baccn me: 

C) a lisl af all star11f19 mawialS IO be used. WICft Ole lmaum of 
eacn. aesc:rtDld UaMJ Ole~ name and a 
refWenCe wntCft IS UniQU9 to trm ,,,..,_; l'MmlOn ShOUld 
be mw at any SUOs&MCe 1nac may diAOOW in the 
course ot or0C-'9: 

d) a ...,,..ii Ol lfleexsl9C!8Ci final yl9IO Mlft Ole II: C911-limill. 
and or rlle¥M1 in*"'9Cllale yielCIS. wnere IOP'ieaDle. 

4.15 The Proc:-19 IMll'UellanS snauld 1nduel« 

a> a suatemen1 Of tne oroc:.uincJ ICICallOl1 a.ld Ute pnrteq)al 
IQUIOIMnt 10 De used: 

b) Ole mlChOOS. Off r••a IG lfte INlftOCIS. to be used foe 
PtlOlflnCJ Ill• c:nuc:at ~(e.g. d~, 
callbtallrlCJ, stenlizmgJ; 

C) <*alieG ._ ~ insrrucoons fl.fl. CMclCa on 
m11.,.s. pte&reellMmS. MQUenCe tor adCli'ICJ m...,.,.. 
""Xl'ICJ lllMS. ,........,, .. ,; 

OJ me •nslrUCllOM for any •"illOC:W comralS WIOI "*' •imtts: 
•I wnere n~. rrie reqwemenu '°'Dulle_,,. ot me 
~: lnc:IUdinCJ .,,. c:onc.ner. llDelftn9 and SCIKlat 
.,,. c:ondlliona,..,.,.,. ~= 

f) any SDIClal orecauoons 10 be ooet1....o. 

\, 
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& lS "'!"here snouia be~ aucftor1Zllcl ~llJ 
lft91rUCDOftS 1ar wn Cll'OCIUCl tor =-ell size and rype. n
norm811¥ inc:IUlle. 01 ,_,. i: , ......... 10. 11'19 IClloWig: 

a1 nsne o1 ~ praaucr: 
b) ..... ICID01 ol llS pfWlnee•lllCal ronn. an.J ........ 

lllDilQl ·:a: 
CJ !he OKI! SID .... 11111 n l9'lllS ot Ille null!Oer • ....,. OI 

,.._of u. aroauct'" Ille .... carww: 
C!l a collGillle lilC ot al Ille ~19 11-• r...- far a 

mnmnl ~ SIZ8. lllCIUGing ~.., type9. 
Wlll'l lhe cCld9 OI ..... ICli numDs r.-..g ID lfte 
saec kni is ot wn 09C1111Qi1'9 wm1: 

et ...... ilDDlaDI-. an tramDle OI r9llAlllUCDCln ot d'le 
~ pnnlllO DllCll8IJlll9 ,,_._ lllC SOKllMllS 
• ...-.-WJ .... 10..,.,., .,_,. numoer ,...,.ices. ano 
Siied lifa ot - praCIUCC 

I) Soeaa1 or9CaUDOnS to be GDWMCI. ~ & c:at9ful 
eUllMieDDn ot !he._ and .......... in OIW IO 
~ die line CIWallC8.,... cw ..... De9ft: 

g) a CWlllDllOI• ot lfte ~ operallOft.lllCIUding.., 
SICJlilltaill ~ .......... and .......... to be 
U9ll: 

11) OM11111s at ift@oc=-a cann1S ..m l'llllUCUOnl far mnplilig 
and a:c:&01811C1i lime. 

lmlcftl"'llc111•,.._. 
4.17 A 8*" P1 a E ~ Aecard SliGUld be QDI far Wli 
tl9ICtl pi 11111 It~ be Daed on Ille,....,. oer1S at 
die cun911C1Y ~~Formula and Pr a Cl I lg 
IMlnlCDClllS. The melliOd ot pr_...,., at sucn r9CGRIS 

SliGUld be ~ 10 -- nfl8ChQCIClli .mn. The r9CQrd 
snauld any die numoer at .,. b-=n bemiCJIMftUtaclunlcl. 
e.D9 _,, PIWICJ D9CJl'IS. in.. SliOUld be rec:aroecl 
c:MdCS a.. me~ and work srmiari are c:a.. ot 
IJrftlOUS orooucm. aOCUlllMIS of maimn.is nar rlQmed for me 
p181tnea SlfQC9a. and !Ml IQUIPIMft( IS CleM arid suaole IOI 

"89. 

0unn9 prmMJ. ine follcMnJ llifOnNDon sncuo be 
recardeO a1 me ome wn adlOl1 IS tas1 ana • .,._ 
COlllOl9llOl'I. the rcoro ShCIUld be a..a and 519*' in 
...,....,. Dy me C*90ll , .... ..,.. for me piocm.19 
aoermoaris: 
~ me n.,.. ot u. proaucc 

b) a.. and bmes ot '"'COl""l!l"'""""•-icei•m"'•..,"'t. of Significant 
,,,..,,...... ~ ano ot comoieoon ot OfQdUCIJOn: 

c1 name ol Ule C*90ll rMOOlillble tor MCli suige of 
proauc:oon; 

CS) 1ntllalS of me 009r1110r of different SIC)lldlcam Sleol ot 
P'OGUCllOn and. wrwe aociroona1e. ot !fie 09'90A wno 
enecxea wn of tn.se 009faOOl'IS (e.g. ~); 

el me ballCft nurnoer atWJJor aMlyllC8I c:on1n11 numoer u W9ll 
as ine ~ ot ncn mrung.,....,.., -=-v .....,_ 
(•nc:IUGlllCJ Ole DllCfl number and amount of any recov•lld 
or r~ matenel .oolldl: 

I) any ,....,.,.. orace111119 ooeqoari or event and maiar 
IQUIOfMnC UMCI: 

9) a rcoro ot 1t1e ·~ conlrOl8 and me.,,..... of ttie 
penanc11 carrying "*" OllC. and Ifie,..,.~= 

Ii) lfle ""°""' ot DtOdUCI ocainea • dln..nt and pennent 
StacJ19 Of manufllc:Un (yield); 

1) ,,ONe on ID9C&ll OtQOleml lnctuclinCJ deml!S. WIOI SICJfilld 
iUOIOnZatlOrl. for any o.wiaoan lram IN MMufaC1Unn9 
Formuia anG PraC-llCJ IMlrUCllOnL 

1.act1Pu11111i"9,..,_. 
& 18 A b81Cft P9CIUllJllCJ Recard lliOUld be lleol for 1119" 
balCll or o.n ballCft aroc1•10. 11 SliOUld be w on me 
rtll9¥8tlt OMS Of the P8CMQlllCJ lllllrUC1IOflS ancl 1"9 IMGIOd ot 
preiwuon of sucn recordl anou111 be~ to IVOld 
rw IODOft emn. The record lliOUld QlfY me DlllCh """'°" 
ano me ouantny ot bulk ~ ro oe oecaceo. u W9ll u Ifie 

- -i-· 

ba:ll numaer ana ine DlanneG QUlliCll'f of finlslied orOCJUd 
II* Wiii be om.neo. 
a.a. any~ °'* ..... b9IJlllS. in.. SliOUld be 
l'9COfGlld dl9CkS lhal tt1e _..... ana work SIDClll are deS 
of DNV10US oniauctl. daCUIMnls OI ~ ilCll reaured far 
IN ,......, OllCDIJllig Cll*._IS. anCl tliM 9QlllOIW'C IS 
demi ana ..,... tar use. 
The f011a1R1iCJ illlarmman sftaUld be.....,• Irie nme Wit 
ac11ari IS laUft.. and an.r CQftiCll9IMlft. die l9COfd SliOUld tie 
Wand 519*''" *Jl'W• Dy me l*SClllCst •lilOOllllble 
for me OllClmiJnlJ op11aoias: 

~ 1M...,... at IN orOC1UC1: 
bl tt1e ~sa ano ..... ot lhe ~ig .......... 
Cl tM name ot IN r..-ISlllle permn carrying GUI me 
~cw..,,,: 

CS) tM lflllmlS at Irie QPlfalOfS of die different WJ19dicant Sl9PS; 

et l'KGRISatc:ti8CllS torld9llDl'{llldCOllDtnll'f Wiili trleOKlmglrig 
il1llnlCDOflS 1i1C1umf1CJ me r....ns ot in-QrUCelS conlr'OIS: 

!) C1e1m ot 1tie PKUgllig ........ camlld OUL inCIUding 
, ... ices ID eQUGIMflC and die PKlm!lli!J lines l W: 

g) ........ poaible, wnolel al onnl9d ~ 111....ia 
USlld. lnc:IUCllllCJ _ .. al tlie bmllClt c:ading. ...., 

CSM9iCJ ... any <IOOitiOll8t .......... ig; 

II> ncaa on .,,, spec.i PioctMIS nc:luding ~ far any 
aewiman tram Ille P8ClmQlig hiSlrucllOnS Willi wna.n 
IUlllOIW Dy., WIPIOlll .. penon. 

iJ ttie QUM1lliel w ,...,.a numoer or •---•D""lic:aDol.._._, ot al 
pr...o ~ICJ mw,. ano bulk proouci ......,. usea. 
a.uoylld or l9IUflllld to stack and llMI QUanatiesl ot 
CJCa1r1eG proouc:t. in oraer to provide far an aaequm 
r8COl IClliaOan. 

....... 
4.19 There snould be wna.n Pft)ClldUrn and recoros for Ille 
l'8C9IOI of ncn CS9liVWV o1 ecri srsang ano pmwy and 
pr...o OKkaglng rnai.nm. 

4.20 The recoras of Ute receiocs SliOUld indudr. 
at ine name ot u. .,..,.,,.. on Ille aelil.WV l'IGle and Uie 

COJQWllJS: 

bl Ole 'in.noute" name and/or coae of .,..,... (if difflNm 
from a1; 

C) <Sate of rec:eioc: 

CS) SUOOli«'s name and. sf PQll!ble. mMUfacturlr's name: 
•I iMllUfKtUrer'S balCh or reflrence numoer: 
t) row auantJtV. ano numw of com..... receiveo: 

gJ me oarcn nulllOll' aaigneo after nlC8IOI: 

111 any,....,.,.. cornmen1 (e.g. Stal9 of uie com.netS). 

4.21 There snould be wntten oroceour• tor tne 1n1ern111 
laDelli119, ausanbne and scarage at sr.ning nw.nals, 
~ m...,,.,. and other m..,..., as aoprooriare. 
~ 
•.22 There SllOUld be wntten orocecaur• tor samolillCJ, wtilCft 
•nc:lude the ~11 aull'IOnZlld to tllle samoies. tne meinocis 
and eQUIOtlleftl to oe uMG. the aiounta to be t.un ano any 
PNC8UflOM to be OOMfWCI 10 aVGICI comamwiaoon of tne 
""*'* « any csecencnaon '" its quality, ... e.13). 
T ...... 
4.23 There snould be wntten pnic:lldur• tor ,..,,.g maaenala 
and Pl'OCIUCIS a1 Clllf•em S1ACJ1S at manutacture. CSMCnbmlJ 
1t1e memoos ana eauioment to be UMO. ihe tMll 09'fOll'MCI 
SliOUld be recaroeo , ... 6. 17). 

oaw 
&.24 'Nmten ,...._ llld reiecoon proc:edUrel lllOuld be 
awAOle tor INllNla ano orocsuc:m. ano in OMICUW tor Ule 
,.._.. '"' S8le ot me firllsMCI OIOOUCI Dy rrie c:i&Oallflecl 
penanc111n KCOl'dMCe "'"' crie rlQUlfentefllS of Al11Cle 22 ot 
Olreeoon 751319'EEC. 

-~--- . 
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4_25 i=lec:orGs snauld be wtwieo of me diSlnbullOn o1 
..en IJalCft ot a oradUCt in oroer ta ~ IM recall o1 me 
balCl'I 1f nee I II I 'I (-cri.o.t 8l. 
4.26 There snauld be wnll8ft orocedur9S and me aaa :•r..i 
rWCGrOS ot aclJOnS fallen OI c:antlUSIOftS teecn.s. wfW9 
~-!ar: 

-Wlllidallan: 
-eQUllllMftl HI I noly and c:alibf8Don: 
-IT!Mltwnc:e. dWWl9 and~= 
-I*' ..... "*llra lndudlng ~ daCIWtg, hygiene: 

-~ 11101111Grw19. 
-Od c:omra: 
-~ 
-teeallS: 
-returnS. 

4_27 Clw QCMraDnCJ Clilec:oons snauld be ......,.. lor m-.or 
•terns of l!IMUfKlunng and tell ........ 

' 4.28 M-.or or c:nliQI 9QUllllNM snauld be aaccoei...,..1111..--.-- by 
109 booQ tec:uldillCJ. U aoplCIDll .... atfl/ ~ 
calltnllOnS. ~ dWWVJ at regs OC191 ...... 
rnc:IUdlng Ole cs.- and ldenllly ol P90Dle wno earned a.. 
ooeraoons OUL 

/ 

' 

I 
' 

4.29 The U99 of m-.or OI cnliCal .....-m and.,..,_ 
..,,.. Ole Pl'CldUCll ,.... - DID c r 11 ra 5'IOlllCI be 
ilDPI CIClf-*Y recardeCI in chiCll IOIOC)c.a °"*· 

5 PRODUCTION 
Prta Hill 
Pl'aoucoon 009'80ll8 mull ,.,.._ dWt\' defined prac:eduNC 
tl'9¥ mus& COlllDIY wen me Pl•ICIDlee ot GoaCI ~ 
PrllCllCe 1n orGer ICI __. PladUC:lS ot tM ~ quelity and in 
accora.nc:a wldl a.. menufKlunng and nwiceng 
auchOrlUllOn. 

a.-. 
5.1 PrCIOuC:llon ShoUld be perfCll iiliid and SUD9M89d by 
comDM9ftt 1*11119. 
5.2 All "8lldling ol ~ and produclS. SUCh as rla!PC 
and ~. SMIDling. sunge. laDOlinlJ. dilC>ellllnl), 
PiGCHI IC).~ lllCI Oillnbu1lon tnouid be 00M 1n 
acc:oranc:e With written oraceour- or 111111'UCOOnS ancs • .....,. 
nec:eaert. recaiaeo. 
5.3 All inc:on11119 ~ snould be c:tleCkeO IO enlUl911'8l 
tne con919"ment comtlOOllda to rh• oroer. eon.... snoutd 
be ~ wnwe nec91U1Y and laDelleO With me oretcnbecl 
cwa. 
5.4 Damage 10 com... and atfl/ ottw orOOH1m wnidt 
mlCJftt aowt'MIY affecl tne QUality of a marenai snould be 
1nve1t1glle0. recorded ano reoonea to me Ou.Acy Con1rol 
Oecartment. 
5.5 Incoming matenall and fintSlleO products snould be 
pllylleally or~ QuatMM.U 1m1MOW91y after 
recetQI or orocemng, until !hey nave o.... retMMO fGt UM OI 
(jilint)ullOn. 

5.8 In~ and bUlk OtDCl&ICSS U IUCf'l lflOUld be 
ttMGled on rec:9IDI u rnougn mey were aansng ma--. 
5. 7 All mmtenall and DrCldUCia lftOUld be ltONd uno.r me 
aooroon•• concMiOnS......,,.. by rne lllMUfaelurW and in 
an °"*"( faMton IO penmt DlfCh MQNPD0n and MOCk 
rcQDOn. 
5.8 Chec:KI on yielda. and rec:onc:iliallon of QuentltieS. snoutd 
be cameo ouc u ,,__.,co .,,.,,. mac l'*9 •• no 
c2ill:r~ OUtllde ~ lillllla. 

5.9 eo..aons on CllffeNnl proGuC:ia lnOUld nae tie CllMCI 
ouc """"~ 01~1n me..,... room WMeta 
rnere 11 no nail of mni-up at~-
5.10 Al ...,., w of oroce-19, proc1UCC1F ane1 ,,,.,..,... 
SllOUld De orot9Cl9d "°"' iTllCrODlll and .,.,.., c:om.mtnaOn. 
5. 11 When WGtlnng Wltft ory '"...,,.,. and r::woauc:a. li09Clal 
precauoons lflOUld De,...,, to lll'ewwlf me 991191'1Cictn ano 

.I 

dlSlerrllnallCI ot OUSL This aooi..a oamcuiany to me 11ana1ng 
ol l'llgnty acll"9 ot senslllZlftCJ maaenais . 

5.12 .\1 all tunes ounng pnx:•sinq. all rnateruilS. t>ulk 
cam.ners. maiar rrems 01 eQUIOm8hl ancs wnere ~
rooms useo snou'd be laoeMcl or omei_, idenlltiecl wllh an 
inaic:aoon of the grodUd or~ being iJl'OClll.U.11S 
S1r9n9U' 1wnere IDC)IM:aD!et ano balCft numoer. w... 
aoDlic:aDle. tnis maic:auan snould alSO menllOft !'1e siage ot 
irooucoan. 
5.13 ~ aDPlieO to com... eQUmment or~ 
Sl10Uld tie ~. un8f11011JUOUS ana 1n tne c:omoany's agr...s 
lanna It IS Olten ......,,... in addltiOn IO me warlOnC) on the 
lal*s or use COIOrs ta lllGICaC9 SlablS flat ell.MIClt9. 
~-. accaoleCI. raiec:cso. cteen.. . . I 
5. t4 0'9CICS Should tie camea out to ensure mat PIOeliNS 
ana ocrw P*8S of ltCIUIQIMnl us.a for the rransaona:ion ot 
some llfOCIUCtS ttam one ar.a to anomer ant c:onnei:t9d in a 
c:omta manner. 
5. t5 An'f ~ tram 1nsuucoons or proc:eaures snould be 
aVClld9cl as tar as l)OSSltlle. II dlMallOflS occur.mey Sl10Uld be 
apprawa in wnnng by a COfflD9l9lil person. Wllft !fie •IWOIWIMlll 
of the OU.., Con1rol o.o.unem WMn 80CltCISJI ..... 
5. t 6 Acc:esa fO DfOduCllOn prerw ~ tie l'9llrlC19CI fO 
aulhonaO IMllSOlll'lel. 

5. t 7 Normally. lfte PfCICIUCllOll of non-mediclnll DrCIOUClS 
should be aWldeG in - and""" die~ cs.Dned 
tor me PnldUCllOn or mec11C1Mt P1C1C1UC1S. 
,....., ....... of COWIMOOi ... illlilltcM 

5. 11 Conr.amenaon at a sraronq .,,...,,., or of a praouct tJy 
anoaw-~ or Pf'CICIUQ nas co 1:1e avClldeCS. nus nsk ot 
acc:xMnCll c:raa-c:onwmnao anses from the uncontrolled 
.......,. ot ctust. gre8M. vmoors. soravs or organisms tram 
rnaawl8IS and orocsuctS '" c:wac:ea. iram residues '" 
IQUllll1*1l. and from ooeraror'S c:IO!hlng. The sigrllfic:anc:e of 
lhil 1111t vanes wicn ht cype of COIQmiMnt a'ld ot PfCIOUCl 
bein9 c:oncaminal90. Among me "'°" naan:ious c:ontll'llinM1S 
are l'llcJlllY UMlliZlnlJ rnawnalS. tJ1010ga1 oreouauon• sucn 
aa IMng argamsms. S01ne nonnon•. cyfOCOXICS. and oOl8t 
hiCJfllY ac11W m..,,.... Prooucis 1n wnicn conrarmnaoon rs 
likety to be most SICJ"lfic:ant are tnose aamtnlSW.U by 
iniecoon. lhOle gr.ren 1n 1arge doses attOIM a 1onq nme. 
5.19 Ctoa-eontammab0'1 snoutd be allOIGecs by aporapnate 
recnmcai or orgam:aoonai meuurn. tor uamp1e: 
al proouc:non in Mgi'eg&teo areos frttQUlfed such aa 

"8fllClllins. live vaccm•. live oaeeenai oreoarauons and 
some ocn• !>IOIOglCalsl. or t1y campaign (seoaraaon 1n nrnet 
ro11oweo bV aooroanace cseamng; 

bl l)rOVIGlng aoptapnate air.ioc:kS ano air eX1FaetJOn: 

c) m1mm1zi119 tne nSk ot concam1nanon causeo by 
rec:irc:ulabOl"I or r...,..ny of untreaceo or 1nsuffiaendy lrNled 
air: 

di keeomg protecuve e1ocr11n9 1nllde ar ... ..,,.,. proouc:is 
with 5P9Cl8I nllC of croa<0ncaniinaoon are orCIC8SMCI: 

•I usang csnn1n9 ana ciecomam1neoon oraceourn at known 
ettec:uwneu. aa 1neffecnw ciun1ng ot eouiomem 11 a 
common source ot croa-conwmnaoon: 

t) UlllllJ "dOMCJ Jy9terill" Of ptOOUC110ft: 

gJ tetancJ tor rellCIU• ano use ot de8ftlnlJ ltalUtl 1.oe11 Gn 
eQUIOtllelU. 

5.20 Meuur• 10 Pl'e¥ent c:rou<Ol'l1Mlmanon ano their 
etflCVVenell lnOUIO be ~ P9l'IOOICallY ICCGRlllMJ to Ml 
lll'OC*IUI•. 
v-.uon 
5.21 l/alldallon llU01el 1noutd ,..,.torca Good MMut~ 
Prllc:uc:e ano tle . .conoucteo 1n ac:c:oraanc:e With aefifted 
proc:eoutn. Resu11 ano conc:tUllOna SllOUld o. recorded. 
5.22 'Nhln any new manut..:iunnq tomiur:a or memoo or 
Pl'eolnUOn 11 adODCell. ,...,. snoutd be taicon •o oemonsawe 
rts IUlfaOHllV tor rouon• oroc:..ng. The Clefined lltoc:all. 
USlflCJ en. m11en• ancs 9QUIClmenc soec:tfied. snouio De snown 
ro 'l'4flCI a oroauct con1111enny ot 1ne reQuireG o.,.cy, 

\ 
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5.23 Siqnlflcam an"81ICllMlllS to the IMftUfaclUnng procw. P9ctr8g1ng Pl I .... 
•ndudlnCJ any cnange 1n eQUiOmeM ar m--. wflldl 111aJ 5.40 The ourcnue. llanGling ana comroi ot onmarv ana 
affect DrOCIUCt QUlllY MC2IOr the~ of the procaa pnntea ~ mal9MIS sftlll be accoro.d anenoon .,..._. 
SftCIUld be~ 10 that~ to sianmg m....,._ 
5.24 Pre G I d I II ana oraceaurea snauld uncllnJO perlOClic 5.'1 PartlCUlm' ann110n snauld be D9d to pnnted ~ 
c:nllal r9V8lldllllon IO ensure 1"81 llley remelrl c:aomle ot They SftCIUld be star9G tn WQU...., HCUf9 COllCllllOllS SUCft 
acr...,.ig u....,.,.,,...... - to •llCIUde uneulhannd acasa. Cul , .... and octi. tooee 
5'**'9 ........ pnmea m....- Should be suno and transoanea an~ 
5.25 The ourcnw of S1m11nCJ mam- IS an d'llOCll m11 CIOSICI conmuers sa as to aVGld rmz-um.. ~ ,_.... 

:a 
QOSllDOr1 WfllCfl snould imlaNe stmt wno nawe a l*tlCUlmr and ShOUICI be ISIUed tor use only Oy aulhOnDCI C*SOI...,.. 

!harougft llllOillleCll)e of the .,..,._ fOllOwnJ an aoproweo ana dOCUrMntWd onx:eaure. 
5.28 5*11"9 ,_.... snould only De pun:nuea fram 5.42 Eacn ~ ar b8ICrl of onnt9d ar omwy Padm9119 
lllOn:l¥9ll SUOPMrs .,.,.,., lft .,,. ,..... speafic:aDal1 and.. ,.._ SllOl*9 tie 9"" a soeafic ref91•ic:e number ar 
....,. DQlllble. dnClly fram the ciraclUI*. It IS f«:Oll,,.,.ided idenlificanan inn. 

um 111e SDKlficaDolis.......,.. by the mMUtKturw tar the 5.<f3 Oumaea ar omai.e pnrnsy ~ ,,,._ ar 
saning w ialS oe O'C'....O """ trie SUDDlierS. 11 is of onnt9d ~ marenat snauld oe csesuoyea ana trllS 
benefit ttm all asoeas ot tne prac1UCDOn and c:omra1 ot tne <llSDORI recorded. 
mmng ,,...,... "' Gl*llQn. tncluGng l'l8ndling, laDellinCJ and Pw: ..... opendai• 
~ ~ u W911 ac:amoi..a ana r.,.:aon 5.4' Wl'l9n 5et11ng UD a program for me oac11ag1ng 
procadUrm arw ama....o WIU'I the~ and !he 
SUCIDI*. 

QP9fmllClllS. par1iQNr aw snauld be given lO m.wnmng 
me risk ot ~. mai-uos ar subSllCUOans. 

5.27 For esn delMIV. !he corn.-.,. snould be ct'9C:Ud u Oifferw DnXIUCIS Shclllld not De DllCIClllJ9CI in Clase praxrmlly 
1iagmy ot OllCQCJe ana ...i ana tor C01•99PQllCMlw:e ....... 

' -- l1le d9liV9rf l'ICICe and !fie SUllClli9f'S ...... 
unlW tnerw IS ptlyml ~-

5.45 Betare NdllllJlll9 QDlr8llOnS .. Degun. st- ShOUld 
5.28 If OM.,...,.. deliv9ry IS INGe up of differwlt ~ be wren ro.,.... 11181 me wanr area. _...,.19 lines. 
wn wri must tie ca1111der«1 a__.. for ••IDliillJ, pnnnng m-=nines ana cxner eQlllCJIMftt are c:i.ri and tree 
r.-ngana ......... from any l)IOCIUCIS. ~ OI dOCUrMnlS ClfW¥MIUlly used. if 
5.29 SranlncJ ~ '" the lllnlJ9 al9e 5"aulCI be thW are not r9QUlr9d far tne current ooenmon. The 1m. 
approouamiy labelleG (w Chaow 5. Item 13'1. LalMllS sftauld darwe SftOUld be performed accormng to an aooroDfiat8 
~ al leal Ille fOllOwWllJ mtocrMban: d1ec:k-l1st. 
-me Cl~ name of the PIOdUCI ano tne ,,,..,.,.. COiie 5.46 The name and balCft numoer ot lfte orOduCl being 

,. ,.,. .. a.,,.,. IDD'caD'e: l1anClled snould be ClisDlay9cl a1 eacn packaging SW10n ar line. 
, -a DllCt'I nurnoer 9JV9n at r9C8IPf: 5.47 All oroCIUCis anCI P8CkacJ1119 m...,.... to tie used snould 

_....,. aooroonare. tne st111US ot the contents (e.g. 1n be dlecMCI on ClelivWy to rrie PKICa;ing CleDal1ment for 
cniarwmne. on r-. ,.._..., f919C19GI; QUMlll'f, 1C1anlll'f and conlonntly wiCh me PllCUIJln9 

_..,.,. aoproonare. an noiry dala OI a ci-. tleyOrld WfliCft lnslrUCDonS. 

' 5.46 r...ong .. 1"«111• ¥· Containers for tilling snould be CIMn befOre lilting. 

Whirl fully comout8nDd _,. ~ .. U8M. a11 move Alt9n1ion snould be CJMn 10 aVOICling ancl 'emcMll9 any 

informaDan snauld not nec:emnty be 111 a .._. lorrn on !fie con11111111an1S sucn u giaaa fragments ancs metal garUC1a 

111111. 5.•9 Normally, filling and semling StlOUld be fOllOWing U 

' 5.JD There snould be aoprooriale OIOC9GUr9I OI ,,,_,, .. IO QWddy U OQalble 0y laDelling. If it IS not IN cue. 

~~ aaure lfte te1er1111Y ot me c:om.nq of wn cone.-• of 1t811f19 aooraonare Ol'OC*IUf• SllOuld be aopiieCI to ensure mat na 

'~ matenaa. Bulk contmMrS tram WfilCtl ..,.._ rtaw a... rmx-uos or mlllaDetling can occur. 

~ ClraWn snould be ICMntdied (He Chaot• 6. ltam 13). 5.50 Th• correci perfonnMCe of any pnn1mCJ ooera1IOn lfar .. 
5.31 On1y stan1nCJ mar911.,. wnicn n.. been rlleaed by me ...,,...,.. code numoers. n:Dlf'Y C1a1•1 to be oone seoar..ey or 

Ou.lltV Conlrot Oeoenmem ano wnic:n are Wllllin 1hW sneit life in me course of rne pactlalJnCJ snauld be c:neckeG anci 

~ snould be UMCS. recon1ea. Anenoon snoutes be !)aid to onmmg by hanCI wnicn 

I 5.32 Staning ma.,... snould on1y be Clisoena«I by 
snoulCI oe r~ at reguiat 1merva1S. 

a.-y.areo persons. lodoww1g a wnrren OfOCeCIUt•. 10 .,,.,,. 5.51 SO«:Sal care snould be raun wnen using cut-laOels and 

tnat rne correct matenall artt ac:curareiy W9l9fleCI or measured wnen over-onnting 1s cameo out off-line. Roll-le.a laDllS are 

1mo Clean ano orooenv 1aoenea con•..,,.,.. normauv preteraore to cut-1*'91S. '" neliMWj iO aYOld mix-uos. 

I 5.33 Eacn ClisDenHO macenat and itS W9lgl'lt or votum• 5.52 Cllec:ICS snout0 be maoe 10 en1U1a mat any 11ee1romc 

snourcs be rn«MPandenlly CIM'CICed ano tne cnec11 racorcleG. COdeS relOarS. label coumers or sun11at CleYICes are ooerang 

5.3' !\Ulerlals aisoenHCS for wn oarcn snould t1e keDt 
c:orrec:i!y. 

tOCJlfl* ana c:ansoicuou.iy 1.oeiled a suen. 5.53 ?nntea ano amDosMd intormaoon on pac:lcaglnq 

I Pra 1 J' 11 opaeallanc lllt9nlt1dl1&a .a bulll praduCla 
matsna11 snould be CllSllnct and r...am to faoing or erasing. 

5.35 Before any ptac111 14 ooeeaoon is ...o . ....,. StlOUICI 
5.54 On..iin, contrOI ot tne orOCIUCI csunng pacQcJing snauld 

be 1aMn to.,.,,. cnar N wen ... ane1 eQUONm are 
inducse at , ... ctleCIQng ma tollowlng: 

Cl.n and tree from any SfWbnCJ m...._ prodUC:il. PIOdUc:I a1 generm aopwwa of me~: 

I relldua9 or aoc:urnenas nae raauwed tor me c:urr9llt ODGrallOn. 111 wnecner 111e PICklCJ99 are comP1«e: 

5.38 I,,...,..... and tlUlk ptOdUC1S snauld tie ICeDC under ti wnetner 111e c:orrec:i proouc:u ancs D8Ck89Wl9 matena11 are 
aooroon• condlaon1. UNO: 

5.37 Cmal orOC*MI snoutd be validat8d , ... '"Vlllfdllflon" C!I wnecnat any ovw.pnn11nq If cornc:t: 
1n lflll ChmcerJ. •I corrac:t tunc:uomng of line monttcn. 
5.38 Alfy necesaarv 1n-orocoa contrOll anc: llW_W'Onmem.a SamDleS 1-.n away tram tlltt PKkaCJn9 hne tnou1e1 not be 
contrUll lllOuld be cameo out and recorded. recumeo. 
5.llt Any llCJ"•tlcPC ClftlallOn from me noecittCI V'ald StlOUICI 5.55 ?reducll wntell llaw a.. •IWOIWCI rn an unusuai evww 

I IMt rec:oreleG and 1n~. SllOUld on1y be retntroclUCed '"'° cne orocea after ID«lat 
•naoacuon. 1""""9atJO" ancs &OPIOYlll 11y aumonno 
r:ienonnet, Oec•1«1 racorcs snoulCS be keot of 11111 opernon. 

I ~-
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5.56 AAv siqndieant or unusu.i GISCr9D8llC:Y ODs. lfeel aunng 
reconc:111auon ot the amount ot bl'* i:iroauc:t anCI pnnl9CI 
~ marenais ano me nurl'Def of Ul1llS OfOQUCed Sl'IOUld 
De ""'91Dgatea anG ~ aa:oumeo fOr oetar9 ........ 

5.57 uoon comclleCIOI• o1 a~ OCMnDOn. Mrtf urlUS9CI 
~ OKUQlll9 mateNIS snoutd De dellloy«I and llW 
deMrUCllOn '9CCrmcl. ,\ aocumemed OfOC8QUfe SllOUld be 
~ 1f eilCOOed r:innteC1 mat9flalS are returned 10 SU1Ck. 

~ .... Ida 

5.51 f:im:sned IXOOUdS snowd be h9td in ~until 
!tlelr finlll , ....... under COOObOnS ......_,by dW 
IMnUfacturW. 
5.59 The .,.raoon of fiftlSMCI orOduclS and dOCulMnlllllOn 
WftlCft IS I"« I WY t>etDr9 W of OfOCSUCt fer :m9 119 
OISCllbed in CNoler 6 (Oualily Conlral). 

5.60 Ahr r--.. limsn9a DnXIUdS snould be SlOrlld as 
uua1e SIOCll unaer co11ia11ois eaat111SMC1 by me 
manut~. 

A1j1c19d ,~.,..,_....,. I ilila 

5.61 Aewec:rea mat9nala and cirocsucis snould be c:lesty 
mned as sucn as SUlr9d ..,.,._in •esll'ICl90 arw. n., 
SllaUld lltfter De r9IUrMd to the SUCIDlmS Of • .,... 
aooroonate. i8DfOC11110Of12....,,.,.cl. 'N'- aaJOl'I IS 
taKen sfloldd M aQPl'awd anCI l'KGRlllCI by aulhOflZ8CI 

l*S0"'*-
5.32 The~ of rerectm orOCIUCIS SllOUld be 
9JIC9DllOnal. It iS OflfY P9"\11119d if llW q..-y of the fiNt 
prOCIUCl IS nal affect9o. tf llW soeaflc:aDallS .. IMC and if it is 
CiClr19 in ac:cardMCe WCh a d9lined and IUlhannd procedUr9 
an. 9'VllUlllOn ot me nsu lftWllV9d. R«OIG SllOUld be QpC at 
the~. 

5.63 The lll1"ICIUCbcln of alt OI Pin ot .... ~ 
contonntncJ to me reciuno ciuMCy. ""° a aan of u. ..,.. 
prOCIUCl al • CJelirl8CI SmQe ot l'llMUf8clut• ShOUld be 
aUlhOnUCI !*111 .... ICL 1'llla r9CGV9fY SftOUl4 be c:ameCI out 1n 
accormnce Wllll a definea oroc9dUr9 aner ~of u. 
nsa •mlOIWl:I. :nc:suaing any Pol8lble ettKr on shelf life. The 
r~f snau.d be rec:onled. 
5.64 The n..a to• aGditianllf t..-g of lnY finlsNd proouci 
Wf'9Cft l'la bNl1 t90IOClllU. Q/f rnto wflld'I a 18CIOMI.:; 
prOdUCI 11U DRl1 nicaroor--. snauld be COl--.CS by IN 
eu.tv Control Oeoenmem. 
5.65 ?rOICIUCIS ,..,,,,.., from t!Mt ~ ana WftlCft nave left 
!fie c:omrot of me manutaaurll' snouics be C19111roy«1 untea 
WlthOUt OOUOt trlelr QUa!lt'f is sabafllCUWy, mey may be 
conlldered tor ,....,., r~ ot 11Ulkln9 WICft a sut!MQIMll'lt 
bau:n onty after mey nave DRl1 c:ntiCdy 1111111a by tne 
Quality Conll'OI o.oartmen1 rn acconsanc:e With a wnnen 
p!'OCedure. The nature ot me crooua. any SDeCI* S10r8Q9 
CCll'ICSdiOns 1t reauwn, 11S c:ane11110n ancs h1scary, and tne nme 
....,..., 11nc:e 1t wu IS8Ued snould all be taken •nlO account rn 
!lq Ullllment. 'Mlere any CIOUCll ariM1 over Ille Quallty of 
rne CWOCIUCt. 1t snoutcs no oe CCll'ISIClered SUltaDle tor ,....... or 
re.use. llUloucJn DUN: c=nerntca1 r~ to recower 
ac:uve 1ngrecsiem may be POlllble. Any acuon ween snould be 
~ rllC«Oed. 

I QUAUTY COHTROL 

P'rtnc••• 
OualltV Control is roncerneG Wllfl um011n9, soecafic:allons and 
temncj as well as IN Ol~DDCll'I. aocumencmon and ,.._ 
proc.rur" wmc:n tnsure 1nac tn. n-=--v Ind retewant , ... 
1t9 ~ OUI. and .1181 ,,,_.,, ... ate not,....._, fat UM.nol 
proouc:u ,......, for saie et SUOOIY. unlll mew QUllity nu ...,, 
1""99G ~- O'*fY ContrOI iS noc conftMCI to llOCnlOrf 
operaootll, but ITIUSI De 11WG1Vee1 1n all GeC1110n1 wntc:n may 
concern 1ne QUUty ot Ute prOOUCL The lnCl«*ICIMC:e of OUlltty 
Control from Procluc:fton II c:oMIOeNO fu~ to !fte 
SllflSf.ciory ooer8110n ot OualltY Control( ... lllO C.,.,_ 1). 

GeMr9' 
6. 1 Eacn nokW of a mmnufectunng auUtOnUllOn lnould 
have • Quality CcintrOI OeoltTmMf. nus oeoenmem lllOUld be 

•nneoeiic:tenr tram ottier oeoenmenis. •·J under me~ 
ot a CMl'SOft wttn ~ QUMficaaon ane1 uoer•ic:a. wno 
Ila one or sever..i conlrOl laDClfalOI ... at lhS ~ 
~ re90UfC9S must De..,....,.. to..,.,,."* all IN 
Quutv ContrOI atr•tgemenlS are .n.aiwiy and r9li8Dly 
carnea out. 
6.2 The annaoie dUClea of tfle ..a of au.lily Concrot .. 
sumrMnnCI rn ChllOW 2. The Qu8llly Con1rOI a-vn.nt • 
a wnoie Wiii allO nawe odW CMMe. sucn u to~ 
~and lfl'ICllllftml( alt quelity c:onnol ~ ~ ll'le 
,.._ence 9RIDleS of.,...._ w DrOCaldS. enan IM 
can9Cl laDeliing of COIUll•S ot m ..... W CJrm. 
ensure me mcHIDINlg of IN salllfilY of IM DfOllllCIS. 
pert1C1Da1a rn me rn....a gwu. ot c:ornomiics ,....., 10 me 
~ ot the DrOdUCl. ea:. Al dW CIC*WlllS shcKllCI be 
cam1e1 °"' m accoroance Wllh wnaen prOC8Cllne and. .... 
......,.recorded.. 
6.3 Finisnea Dl'OdUCt aa 1 rrnem snould emarace al.......,. 
ladars. •nc:luOlng prOOUdlOn c:onddlOn. ,....... ot ~ 
iesnng. il nM9W of~ (iftc:luding ~'91 
dOC:UlnemaDOl'I. ~ Wllfl FifllSMd ProduCl 
$oecdicalron and ..... IDOi' of IN fiNl flnlSMd OKk. 
6..-' OualllYCon1rOl IJ9'9Gln..i shcKllCI ,_,.acc... to oiroouc:oan 
ar.as tcr S111110111ig ancs in4lalJIDOI• as aopropnme. 
Gaod a.lly C..Da,_p Pncllm 
6.5 Control ~ PNffl Ill anCl 9QUQMftt snauid ~ 
the~ and soecfic,..,..,,,.,. far Oualily Conlral 
... 91"" '"~ 3. 
6.6 The '*9DftMl ~11911 and eQUIDlll9ftl in lfte 
liOCnlai• sno..ld be aDORJOI- IO IN talllS rmooMd by the 
rqaure anCI tne scale of IN "'8ftUr.:iunng aoeraDOnL The U8e 
ot OU1Slde laDorllrGneS. 1n contonftlllY Wldl me Pl•ICIPl98 
d8QlleQ in Olaocer 7. Conner~ can De ac c..-d tor 
~ iwaons. bul mis SllOUld be.,.., in l1le OWlily 
Control r9CGIUs. 

Docu rnw 11111ast 
6.7 LaOcnfary CIOcurMnllltlOn snauld fOllOw IN llfNICIDlea 
giwn 1n Chml9r '- An rmcionam pert of mis aocumentaaan 
ci.- With Oulldy ConlrOI and the fOllGMng --sno.llCI be 
reedify aV8UOle to thO Ouality Control o.o.nm.nt: 
-soecaficallOllS; 

-9lllOlincJ llfOC8CIUt9S: 
-1es11n9 proc:eour• ancs rec:orm Cinduclmg analylJcaf 

wortcllMlelS andlot laooratoy noleDOC*sJ; 
-.vwvncai reoons and/or cemflcales; 
-aara tram emnronmemai monitonnCJ. wnere reQUnd: 
-VUdaSlon rec:oras of teSl IMVIOCIS. wnere IOPlicaDle: 
-proc8CIU(• tor ano recordS of me c:alibraOon of insOumen1s 

ana mamten.nce of eQUICllMnt. 

6.8 ~ny OualltY Control dOCUIMnlUOn r9lalmg 10 a balCft 
rKCtCI snoutd be rNJMd tor one ,_, after Ille ftPl'Y elate of 
me DalCft ano a1 1eui 5 Y91fS aft• the c:erut'.caoon reterreo to 
1n al1tCt9 22.2 of Oiredlve 75131g;EEC. 
6.9 Fat some 1ane11 of elm C•.g. an8lytiCaf tesm ,..,..., 
~ tnWOnlNflfal c:ontnlla.. __ . ) rt is rec:ommenoeo mat 
recoras rn a mmnner permitting nne1 9"'alUUOn be KeDC. 
6. 10 In aaclillon co me 1ntorma11an wn!Ch 1a o.n of the belCft 
rec:oro. auw OtMJnll cwa suc:n as labOrmGrf noceooo11a 
artOI« records snould be reminecs ancs re.iv &YlllaDle. ,_,..NJ 
6. 11 The samot• takin9 snould be dOne rn accorClanCe wtlft 
aoprowia wnnen oroc:eour• mac CSMCnbe: 
-rne methOCI of santPlinCJ: 
-ch• eoulCITlem 10 De uaea: 
-111e amount of the ~ 10 .,. 1aMr1: 

-inscruc:uona let any roquweci IUCMSMl!On Of tlte samoie: 
-Ille type 8'"' ConaitlOn of llte IMtOle com.. 10 De UAO; 
-1n. 1C1ermflcaoon ot com..,,.., IMIOl«I: 
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-.rrv soec:sa1 arecauaons ro oe otlSerWO. aoeca1111y Wlltl 
regara to me SMIOllfl9 ot s*1le or nomous ma--= 

-onmuc:aons rot me~ ane1 5IDfllllJ9 ot SMICllln9 
8QUIOIMfll.. 

8.12 R11W•ice sarnoies SllOUld be 1aorwwwt1Dw of ttle 
11.n or~ at oroauczs "°"' wnicn mev .. lall8n. 
Qltlw samD111 may allO be laDn IO monilOI' tM moat_.... 
p.i ol a orocm 11.g. tlecJl•lln9 or ana ot a orocwt. 
5.13 SlmOle can1a11 ... SllOUld DW a lllMt illdlClllnlJ die 
cam.ms. Wlttl me t1a11:11 numoer. ll'le c1a. ot sai11D1incJ and tne 
can•iers 1ram WfllCft tne SMICll9S nave been orawn. 
6.1• Fle-•ice mnoin tram ..:ft balCtl ot finisMd 
praauc:a SllOUld be,__. bll one,_.~ ll'le _.,cs.. 
Fi"""9d ptOdUaS ShOulCI usmlly De .... "' tl1W ,... 
pm:1111g1ng ana stDr8Cl under ll'le reconwMllCled eo11dilia111L 
SMlolel ot sa.ong...,...... cocrw m.n ......... gases ana 
....,, SllOUld be,___ tor a mnmum of two,_. If tl1W 
slaDlliCy allOws. ReCerenc:e ...... of maNla and ptOdUaS 
snould be of a SID sunia.nt to pennit a ._.a full ,. .............. 
r.-... 
5.15 AnatyllCal m9lhCldl SllOUld bl VllliCllmd. Al ..... 
Opel*DIS Wlbid in die ....-ng -....w SfiCIUld bl 
csrl9CI OUI accan•ng to 1119 ~ lllllftOdl. 
5.111 The,..,.....,.. snaulCI bl NCanleO anG CMCUd 
to mMe _,. tNI !My .. COi I IW• Wiiii ..:ti 00.. Nry 
c:mcillaDON lnOUld be c:nllCllly ........ 
8.17 The ,_ perfonMO StlOUld bl r9CQn3ed and die 
recarCIS snould inclUde al .... 1119 fOllowlnlJ cwa: 
aJ .,.,..otllle,_.of Dl'OU:r. ............ oaugetamr. 
b, baldl numoer and. wnere ~. tne IMftUfacllnr 

and/or SUCICIHr: 
Cl •M•1C81 ID tr11........,,.S09Clficm1 andt-.qpracecluNI: 
d) t• l'l9UllS. 111C1Uding OCJlefVaDOnS and alCUllJIOnS. and •.,..a to any c:emficatn of anatyllS: 

•I oar. of tnung; 
t) imtim ot the persans wno performed me tftQnlJ: 
gJ imala ot the persans wno V9flfieCS tne tnung and lfte 

CllCldabOM. wner9 aoprocinate; 

Ill a c:lell SW9fMllt at ........ or r.,.:llOn (or Of'* stalUS 
d9CISIOfll and th• GaieCI signacure ot the ~ 
reaooi illtlle person. 

6. 18 All "'' •n-oroc:ea c:ontrOIS. ""'" lllOle mlldl 1n "" 
prodUC:bOn areas 11y onxsuc:uon oenonnei. SllOUld bl dOl'll 
accordinCJ to . llll'IOdS agpravea by Quality Convot and the 
rlllUllS racoraecl. 

6. t 9 Soec:ial attent10n SftOUld bl giwn to me QUalitv of 
laocnrory rellCJ9fltS. VOIUINlnC glaAWWI anCI IOlu1JonS. 
rlfWene8 Stanclanll Znd culhlrl media. They mould bl 
preoareo '" accoraance will! wmren proc:eour•. 
8.20 uaorarory rngems intended for orOIOl19ld Ullt SllOUld 
111 manceo wicn cne oreoaraaon cwa ane1 1ne 11gna11n ot 1111 
PtWSGn wno oreoat90 mem. The •XOllV oare of u,,..,.. 
rMljllftta ano c:u1cur1 meaia lllOUld bl •nG!Calm on me laDS, 
f09llhlr wicn IDIClfic stor111J1 condlllOnS. In lddilieln. tor 
vGlulMlnC S01u11on1. 1111 IUI da1I ot ~ and 1111 
IUl cumnt tacmr SnGUld bl 1ndicat9a. 

8.21 wt11re necnurv, ""a. of rlCtlDC of any ..mance 
ullel for tllllnl) ocieraoOns (e.g. rNC)lnta and r.-.nc:e 
IW!aRlll lllOUld be 1i'ICSiCatlO on "" c:orainer. lnllrUCllOnS 
fOt UM anc1 stor111J1 thOUld be fOllOW9d. In C"1llln CMM It may 
Ill necnurv 10 Cllrf out an ldlnllflcwn tllC attd/01 oaw 
11111119 Of reagenc maren.la uPOn rlCllOI 01 blfOre UM. 

8.22 Alllmlla UMCI tor 11111n9 c:omoonera. mw.ia or 
pn!CIUCll. snowd W'*9 IOClfOOtl8le, tie l!wnnoned tllfGre 
uao. Thev snould 111 mllntllnld ano eo11111111e1 in a mMMr 
,,,.. ..,, .. ,,,., IUlt.IOllitV for ,,.. ,,,.~ Ull. Th9' llftOUld 
Ill JCMnClfllO. ano aoeauace r1COn111nO' a bl lftM'I...,.., 
SftOWln9 11'9 nllfGrY Of !flW UM. 

1 CONTRACT MANU,ACTUM AND ANM.vm 

-1 

Pn!ICjple 

Connet manutactunt and anmvss must be c:onec:uv dllined. 
.-a ana conlralled 1n oraer ta r.ioid mtSU1idlfsi.idWigs wlild'I 
COUid result ma oroaua or wonc of uiiSlllSfadary QUalltV. n.e 
mull be a wnll8n connct '*-"' tne Contracl Giver and tne 
Connet Ac:c:1D1Gr wftldl C1W1Y estaDllSlllCI tne auw of Heft 
l*\'f. The c:annct must c:ie.ty sme me wav m wftlCli tne 
Oumlified Person ~ eecl'i DalCll at Cll'CldUCt tor .. 
enn::aw nis lull resoorlllbility. 
Nal9: This cN018r OMIS Wiiii ttle r8900llllbilibea at 
mmufKlur9'S ao .. as die Comoet91• AulhonW ot tne Mernoer 
S- w1111 r8IDKl to '"' grW1bllg ot 1Mr1fe11111J ano 
~ aulllOnDbalis. It 1s noc N'lllnded in any..., ta 
an.cs IN • e1D1C11Ve liallllity of COlllrKl acc:9Dtal's ana c:omact 
glWrS to consumers: lhlS IS governed by OdlS prowillC)llS at 
Communlly anCI naDONI law. 

a.... 
7. 1 n.e Sha'*l bl a wna.n c:omract COIMIWl9 die 
nmnutacture 1lltOlor arimysa arranged unmr c:omraci ana any 
lectncal ~ ..... Ill COl'illWCllClll ..... IC. 

7.2 All anwilJllMlllS tor c:onnct .......,IKlln ana ali8lym 
including any IJIODOSICI CMn911 "' hlCllnlC8I or Olhlr 
arrMQlllllftlS SftOUld bl "' acc:ons.a Wiiii the manc.ang 
aulllal'IZIDDll tor me l)IGCIUCl C01IC8fllld. 

Tlw Connet Glwr 
7 .3 The Connel Giver IS i'etaOllllbll tor &II I I I ng 1119 

COlllOlf9lice al the Camracr Acc8CllDr to CMV aut ~ 
Ille wane reauncs ano far ensunng by 1nS111S ot die conna 
lflal thl IJl•ICIOllS at GMP delCnbld in this Guidi .. ,.,.,.._ 
7.4 The Contracl GiV9f snould prOWldl the Connel Acceoror 
Wllh all the llltannQon n-=-v to c:any OUl .,,. c:onnaed 
Opel*DIS c:onwclly 1n accanMnCe Wllft lhl INf1'lllng 
au1hOnZallOn and any OCh« legll ~. The Connet 
GiV9f snould ensure lf'iat tne Comncl Acceocor IS fully awme 
at any prOOllms aaocs.aecs Wiiii the IJIOdUCt or Ille wane wnic:r 
ITlllJl'l oc.e a hazard to ms cnmiw. equipmem. panonMI. 
OU. ~at OllW prodUC1S. 

7.5 The Contracl GiV91' snould.,..,,. lftal all 0111Clllld 
proauas and matenalS dlli¥9r9CI to nnn by 11'11 Contracl 
AcceofOr c:omo1y WIO'I diW SOIClficallons or that 1111 proauctS 
,,.,,. oeen ,.._. by a Ouallfilcl Person. 
Tlw Connet Ac!Clptor 

7.6 The Comraci Acceotor """' naw amciuaie or..,.... 
and ICIUIDlllllll. knowt10CJ1 ano ..,,,.., ancs COlllOeflftt 
Plfllllnilf to c:any out saaatactonty 1ne wonc orcsereo by me 
Conner GiV9f. Conner manutacwre may oe unaenaun onty 
by a manutacwr• wno •S tne llOlcllr ot a 1TW1Utac:lun"9 
aulflanZarlon. 
7. 7 The Contracl Acceotor SllOUld ensure uw all IJfOdUCIS. or 
marenaas Olliwrld 10 nim are twtaOll tor llllW 1menc11C1 ourDOM. 

7.8 The Conb'act Acceotar SllOUld .,,.,,, mat all e>raclUCIS or 
mallf'lala Oll!Wrld to nim are IUltaDle for m. 1manaea 
putpOll. 

7.8 The Conb'IC'I Acc:eotar snoutd noc D9A to a U1ird oany 
..., ot tne wonc """"'*' to """ uncser cne comrKt WllhOut me 
Connel Giver's onor ewaiuaaon ano aoorov.i of the 
anwlCJllMntl. Arn1191mems mw tlllW9lft 1111 Conner 
Acceoeor ano any tnifd oany lllOUld .,..,,. "* me 
lllMUr.ctunng and M..-,ac:al intormaoon 11 mecleav8118&11e rn tfte 
same way u tne or1CJN1 Comracr Giver and Conner~. 

7.9 The Contracl Acceotor snoutd refnlln lrOm any ac:IMtY 
wntCft may ~ all'ICI tne QUUCV of the IJIOdUCt 
mMUfactureo llWJ/or INIYZ9G tor rne Connet Giver. 
nweomnci 
1.10 A Connel SllOUld bl orawn uo 011Wen me Comr11a 
a;_. ano cne eomnci Ac:ceotor Wftldl. soeci1*I ,,,.., 
rllCleCll'oe rllDOlitlOditles rlllClflig co 1ne m1r1UfllCUlfe and 
contnll Of me DtOCIUCI. T ec:llftlQI uoeeu of tfle connct 
ShOUl<l be orawn uo by COITIPlllftl oettOM •uaotv 
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~1n ~ 18Cl•ICllocJY. ~and 
Gaoa ~ Pr8cDCe- All anangentenlS tor 
m.nui.ctunt ano aMIV9a must tie '" ilCCOICS.a wim me 
~ aal!ICIHDllGC'I anCI agr9eCI by DOOi ~ 

1. t 1 itte conncl SftOllld SOKlfY me way lft Wllldl me au.tv 
Person 11'1IV"9 mo D9ICft tor uie ....,.. "* ..cn oaa:ri 
has DWt ~ allCI Cf'9Cll8CS for camDllmlice Wlll'I me 
,........... at ~AulhanZallan-
7.12 The c:onncl SftCMlld dWr1be dWty wflCI IS 1990Qlmble 
far OurctlUnJ 1118181 .... l9IUftg anG l'9leUnJ ~ 
unoer..-n PfOdUCbCln and ~ c:amais. anciumng ..,_ 
gracea cancrc1. ana wna nes IWIOGllSlllllily far 5*DDlll19 and 
aM1y11S. 1n me c:Me at c:onna ......_ me canner sncuCI Slala....., or not the ContrKt AaM*JI snauld tan 
_,.,... attheSW-atU..~-
7. 13 Muutac:Qnlg. aNllyllCaj and msniuoan l1ICOfQS. and ,.,..ice YmCMa snau1e1 be llecll bV. or oe avaAllle ID. me 
Connel Giver. Anv recoras ~ 111 Ul9llW'9 me qua6ily 
ot a onxsuct in me..,.. or~ or 11 siisoecmo oetect 
must De ac c•1 tN ana SOIClfied 1n me ClefeCrlnlCall 
pnaaures at u.. Conlrlicl Giver. 
7.14 The c:amrec:r snautd '*""' the Connet Giv9r Ill VISll 
me lacdims at me Conlrlicl Acceumr. 
7. 15 In c:ae at CClfllFKl .,,..,,... Ille cannct AcmafDr 
SllaUld unoermno mm lie IS~ Ill MiiiNCllGll bV me 
~·l Aulftanliee,. 

I COllPUINTS AND PtlODUCT RICALL 
Pris Cillll 
Al~ and GCl* •nfarm4on conc•nuig pc•n"*'f 
oefllCllW OIOdUCIS musi IN~ l.....o acc:oDi19 to 
wntl8'I praceCIUreS. In on11r Ill pr'OWle far all con DI .,,.llCl89. and 
in ICCOIOllllCe Wiiii Ar1ICle 21 at Dnc:ll"9 7513191EEC. a.,._. 
SllaUld be Ge119il9CI to '9Cllll. If NCI II• 'I· prOftlOdY and~ 
pnJdUCIS knaWn or •181NCt81S IO De aelec:llW lrOm u.. "*"*-

Cam11111nca 
8.1 A Dlf9Qft ..... lllbflt lar ~ tne COlllOIMtlS and 
deCldir1g u.. ,,_..to be -- SftOuld be~ 
!CICJllNr """ ..mc.m SUDPCWtnJ mff to - llim. If lllis 
_.., .. ditfw9nt to ine OualifieO ,,.,_,,,, me taaar ShGuld be 
rneoe .... at any c:omoNnr. imfeMl;ll!Cln or '9Cllll. 
82 '"*- snauld be,.,,...,.. sirocecsur- OWllbllig llle 8CllCll1 
111 oe rMen •nc1Udin9 Ille need IO c:onllder a r~. 1n me CMe 
of a c:amoiainc coiicemng a PQUlble oraouct aetec:t. 
8.3 Any comcuint coi1Ca1m11g a prOCluCl Clef9cl sftOUld be 
rec:onsecs """' all the CJn9iNI ..,...... and tnaroughly 
1fMllll98*. The *"'°" rllOCll...,.. lar OualitY Control 
snau1e1 narma11y r:w 1nvotve0 1n me SUldV of sucn llfQDlemS. 
8.4 In a llfOOUCl aetect is CllSCOV9fea or susacreo in a Diiien. 
~ snoutd IN Ql'J911 tO wnecner OdW balCfles lllGUIO 
be c:nec:uo 1n oraer 10 a.c.rmine ..,,..,.., ""' are .., 
affec180. In~- at'* oau:nes wtnc:n may conlM1 
reworu of me aef9cllw oau:n shOUld tN •""91J981ecl. 
8.5 All ttle dKlllOll llld ,,....,,.. 11Mn u a relUll of a 
com111a1111 Sl10Uld be r.c:croea ano r...,.iceo to me 
COIT9IDOl idlf'9 Daren rec:oraa. 
8.6 ComOl8lftlS recaraa lllGUld be r...,iy r~ far MY 
1ndlc:aCIOn at IP«lflc: or r9CUm119 prootemtl reauinno aanaon 
ano pOllltlfY IM recall of m.,.._, Dr'GCIUCll. 
8.7 The~ AuOIOrlllel Sl10Uld be lnfOmlecl if a 
"'9nuf.cturer IS COl ... NIQ *=llOfl fall0Wln9 PollltlfV '8ully 
tMnVfKIUN. prOCIUCt ~. Of any OIMt MnOUS 
<n*1V prool9mS WICft a Ol'OCIUCL 

Aecllle 
8.1 A 08'90ll relDONIDle tar P9CUllOn Incl c:oorainaan of 
reclll9 1110U1C1 be~ U W..C U 1Ulfic:l9"1SCllf10 
11MG1e 111 rrie aoec:11 at me rec8111 WIUI rne aooroonMe °"' .. Of ut91"CY. Tiw ,.....,...,.. ,,.,.. lftOUICJ nonNlly 
be 11~r or me .... Md INnle8tl9 or~. If tfli8 
_.., is Cldfer9fll ro me Q"*"Y P..on rne ,...., lllOUld be 
meoe aw.re of any recd OC*ICIOft. 

8.9 -:"here sftOUIO be emDllSned wntten Ol'OC8dut9S. regui.ty 
~ ana UOClal*S wsm necessary, '" oroer ro orgmae.,,, 
recall ldJV!tV-
8. to ~cca OOlfUOllS snould be~ o1 tienJ •lllOW 
promody and al any DIM. 

8. t 1 .W Comoetwll AulhOnlMs at all c:oumnes IO WftlCft 
proaucu rnsv nave twer1 CllstntluCecl snauics tN Pl'OlllDllY 
1rdormea if s:iroGUC1S ate 1ntenQecl IO be recalled tNcallle llley 
..,., or are SUSINCl at twing aet9c1Ne. 

a.12 The dlSlntluDon rec:anss SftCIUld be l'Mlllly a....- to 
tr. personcs1 rescionSIOfe far l1ICdS. ana COIW'I sulftaenr 
rnfarmallan on wr a' 1m111rs ana dinlclly SllDOlied ~ 
(11111th WCI I 11 PllOn9 numDers UISlde or OUISIOe WOflllll9 
hourS. ~and amountS ~ •• lnducllncJ far npaneCI 
pnJdUClS and l"ll90ICal samoees. 
8. 13 ~ orOdUdS 5"0Uld be IClel'lllfied and SllOfed 
S80Wal9IY in a secure ... WCllle awamng a CleCISIOl'I on ir.. 
fare. 
8. 1' The orogres1 of tile recall oroc:ess ShOUld tN recorded 
ana a final r900ft ISSUecl. cnduGing a reconcdianon .....,. 
Ille ..,..... and rec:avwea Quan1llleS of the PfQCIUCIS. 

8.15 The~ of IN arra1191menrs far rec8lfs SllOl*I 
be..,...... tram blM to lllM. 

t saF INIPETION 
Prtnc1• 
Sell IMDldlCllt stlOllld tN c:onduCt8CI in orGlr IO monitor ll'ie 
i111Q18"11e1111111Gn and me rescwc: of Goad Manutactunng PrKDCe 
Pf•IJCIClleS and IO llfOOOH ~ COllKll .. metlUNe. 

9. t p ....... mmrers. prerniw. eQUICllllenl. CiOCUnlenlaDCln, 
prodUcDan. ~ conrro1. OilrnllulJon or me~ 
prodUdS. 1rran9emen1S far dMlilll) wiltl COntillU1lS and 
recalll. and .., inscNCllon. snould be ...... al '"'.,,.. 
fC111owtncJ a~ orogrwn '"on11r to ventv mew 
cu11bm11V wllh Ole prwlQClle9 at QuUly Aaurm. 
92 Self iftSINCUOI• SllOUld tN cunouct9d in an indlliNndem 
anCI deC8llecl way oe ~ cumoe1911l ~•I trom the 
cumDMY· lllCleCNfldenC audllS Dy eXWNll aoens may alSa be 
Uleftll. 

9.3 ~ Hlf i11soecao11s SllOUld be recorded. Repons Sl10uld 
cum.n .. ine ooaer'4aoc• mme ounng ine •nscwc:aons. ano. 
wtwe IOOlic:aDle. llRIOOUIS far curr9dlW measures. 
9- on me ac:aons IUOMQUently taken snoulCI allCI be 
recoraecl. 

SUPPUlllNTARY GUIDELINES 
llMIUFACTURE OF STERILE llEDICSNAL PRODUCTS 
Pmci1111 
Manufac1Ure of 5*118 preoarabQna nMOS Soeaal reauiremenis 
co '"'"'mtn nsu ot mlCnlOiOIOCJIC8I canwmnaoon. ana of 
J*11CU1aee ancs ~ c:onwmnaaon. Mucn 09CNfldS on Ute 
sd. 1ra1ning ano annuo. ot r11e oenonne1 ltno'OMO. Qumrty 
Aaurance OM1S a Dlf1JCU*1V gral 1moonanc:e. and IM 
IMmdllCIUr• mua smc:uv tOllow carefUlly llltaDlltned and 
.,...._, m9ll'IOCIS or~ ano oroceo&;r•. 
Now. ,,,_ 9'llde9 oo nae wee Ille Dlace of rne correlCIOndinCJ 
~ or 111e ~- =>uc ontv saeu me SCleClfic ooims far me 
mMUIKUn at,.,..."'-..... 
t. Prooucaon or stenle ~ snoulO tN earned aut 1n 

a.n .,... wno emrv MOUid be tnoucJt l#10dlS ror 
l*9llfiMI or tar gooos. CIMn ., ... snouio be maimain«I to 
an aoor-... ~ llanCWO ano SUOPlieO wnn aw 
wt11e11 nu Ollled ~ tilt .. of an approonaw elftclency. 

2. The VWIOUS ooeraaons of comoonem prll08flllon. proouci 
~. tilling ancs llWllizaoon snouio r:w cameo out '" 
..,.,.re.,... wta11t1 me c:aean ., ... 
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3. Cleer'I - far grocsucnan or Sl8f1le proaucss .,. c:tamfied 
KCOIGlllCJ IO Uie reQUlr9G W9llSllCS GI !he U. m gfaoee 
A. 8. C Mid 0. The • c:Nl'KlWISllC5 ate given in die mJle 

'*°"· 
•. &en~ CIC*aDan,..... an aQDnllln&le W ........ _....,in aroer to iilllWillD die nsa of DSbCUlale 

01 ~ CGl'lrallWiaDClli of die oroauct Of,,,_,.. belriCJ 
.......,_ ..... 5 and 6 gift die INIWiiUlli -~ teQUAd 
rar ~ tMnUtKrunn9 CIC*aliCMIL The l*OCUlal9 ano 
illiCf lll *.,.:al CClllGICians gawn in die .... SliCIUld be 
mawi9CI in die zone~ surrounding ine orodUCl 
........ lhe PfOCIUd IS GDOl9CI to ll'ie erMIOlllMliL The 
CGiidilalS SliCIUld be ect.....o ttwaugliaUI die D8CkgraUnCI 
env•«HMllC .... unmannea. and 1ecowerec1 an.r a snan 
~CleertouO· l*IQd. 

The UliliDDOl1 al --...., tecllliala9Y and ........ 
Sysl9lllS ID -U liUmall ll'll91WWIDClllS n Pf!DC99'9 ... 
can OIOdUCe 5191wlicant aavaiqgea 111 aauranca of Sl9rilily of 
i1l8iUdKbna PfOdUCIS. Mien sucn ~are Ulecl. die 
rw:GilllliWiOal"' ll'ie ~~ 
~ lliOllt ~ta• QUMly and moe,..wig SDI 
IDCliY Wllll aGPIGOI ... ••UIWI al lhe renns -wc:n 
...., .. and ·aM1oi1me11t". 

~ CIC*llllllflS .. ,,.,.divided inlo two 
'*9IJQIW. llrsl lliOllt...,. lhe prweDan is r.nrwn.ily 
Sl8llliZMI ...... in llS flsm CCJIW•. and 9CGlid lliOllt 
wtwcn m&111bec:andUd9d in .. aceacwey .... 01 .. ~ 

Ta•- -IS.. PllldllCla 
5. Pfso98ICll• of ........ snauld be dOlie ft a grw C 

elMfQl,,,.11 in arcMr IO gift ICM llliCICID..i and Plf[tlCUlm 

caura. Ulallle tar lillrman and---···· COUid be ..... in a grW 0 9"WOIWIWil. pnMdell addiliOiial -
.. rauri n anMr 10 nwnwnaa die coamw••an. sucn as the 
119 ol CIOeed ,,__ 

~ a.ge ......... snauld be dOlie Ulider ...... 
•flaw want Wt. 11'1 a grW C .... OIWl•IL The UiM 

c:ondlllOn .. iiiCCl1ml9ildecl far .... ..,..,,... -·--· 

" 

Pr_ ... , and lillinCJ of CMlllNlllS. awns. SWGeil!IQlllS and 
emulSlanS snGuld ~be OOM in a gW C ...,.QI.,_. 
b9fare __.... -IUaln.. 

A....-c .......... 
6. Handling al SW111WJ ..-... ShOuld be aane'" a grw C 

..,...Qlme111. it Slmlle ..,.. w in ine orac:-. 11 nat. in a 
grw A zone Wllft a~ e b9dlgrauna. 

Pt-90!• al ...... WlllCl'I .. to be sr.lle...., dUmg 
ine oracw SllaUICI be aane n a grw c -ca•••IC rf nae 
liller9d. 11 snauld be d0r'9 n a grw A emiwQI-.. Wllll a 
grw e bKlrljraunG. 

HandlinCJ and tiling al ..... =• ~ PRldUCIS mc:ulinCJ 
smell and lal1J8 ................. SllaUICI be -- "' • grW 
A .,,,..Q1•••11. Wiiii a grw e bKlaJl'OUnCI. 
P1-1D011 and filing at cw-dS. er--. SUIDellllmiS and 
........ snauld be d0r'9 lfl a grW A 9'WWQIWllWit. 

WlllJl'OUftd al grw e. d the Ol-aDCn accurs "' ooeri 
c:anmn. and ...... lillrmmn. ... _ ... 

1. Only 111e 111W1W11Um numoer o1 oei .. •• ....- snauld m 
~ 111 d9mi mem; 0. IS~ imaananl cUing 
a.-: pr l C I II llWIUIS and consolS snauld be 

c:ancruc9d from ~ - - .. far u DClmitlle. 
8. Al oeiww,.. (including lhCme cancernea Wilft ~and 

mw••1Cet ••.,,_ n sucn - snauld rec:awe 19g1W 
li'9IWlg and ---,...... 1D .. can'Kl l'MllUfacUe at 
--oradUCtL inclUding , ...... ID hy9eN and IO the 
bW ....... ol rncRllllGIOW· Whert CXllW _, wno ,_ 
nae r-.a sucn w..-ng (e.~ bUllding 01 wcw•a 
co•KDll....,., be llraugllC in.~ m snauld be 
tall9rl fNet d'l9W ............. 

9. Sid wno,..,. r..rt atQll99d in me e11~ig ol..,.. 
liSalll ,_..Cl al CUIU9e at n1C1oog11..,.. 00. u.t 
mo...., in ine cun9fll manufCUnnQ prac:.a snCIUld nae 
-- -lle-O'aduel - unll9 nggraus and dWty cMfil'9Ct 
~ praceGurWS ....... IOllGwed. 

AIR CLASSFICATION SYSTEM FOR llANUFACTUAE OF STERILE PRODUCTS 

s 
c 
0 

......... iCllld ....... 
at ............ 
.... to or-....: 

0.5 ""' 

3.500 

3.500 

350.000 Z.000 

3.500.000 20.000 

..... pa111ill8d 
No. atvimlllle 

1niclo-oap1w• PM' iftl 

s· 
100 

500 

Nom: ~ • flOw svsr-ns 1nou1r1 prUWide"' l'lao1lalJll1eOU1 •_..of 0.30 mts far ¥Weca1 now ana o.'5 mts tot 11a11ZG11Ca1 now. 
1n Clldlr 10 r..:n the e. c and D • gr-. IM numoer ol • C1Wt1J19 "'°'*' 9IM'allY t1e niQ1W owi 20 cs l'IOur m a roam _..,, a 
good Ill flow~ and aopropi- HEPA llltn. 
u..,.,. 11M11VeO '*9" are or1y,....,.. wnen a llr99 numoer of•..,_.,. rallM. 

TN guic:we 91"'" tor me mawnum peilillft90 numDlr of~ co181DC111CS1 ~ ro me us Fed9ral ~ 20SIC a 
lallowc C:.. 100 (Gtmie A anCi 8). 0.. 10 000 (~ C) ...S 0.. 100 000 (grMe 0). 

It••...,_, mas" may nae-... t1e pomi111e t0 .,.,_,.. coi•romwcv W101~~asmeOClll1fot1111wnen11111ng ia 
1n Ol'OIJW. dl.e IO gellll'900n al ..... OI ar.- flam me prodUC:I itlllf. 

... 
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10. Hiqn stanCWas ot Der10N1 ftY!J19n9 and CIWllll ...... 
eaentJ81. OCI DMIGl"'91 imlOIW9CI in me manufKlur9 of 
,..,.. ClfeolllbClllS SllCIUICI be NISlrUCl9d to reoart any 
c:andltlOn wnicn may cause tne » ...... llJ of m1111nm1 
numt>erS OI iypes of c:aramu•a: P9fW 1..-h d1edlS far 
sucn C011C1111C111S are aw-Mlle. AcDCJnS io be laUll W 
pet9D10.w wno COUid be ~ unaue ••llCI' ll"IVICI m ell 
llaDld Sl'IOUld be decided by.~ ..... ccw ~ 

11. Ourooar dOdWWJ ShO&lld nae be Draugm int0 me demi --. 
and DM9Cll•• enl9fiftCJ lhe cn.19119 rooms snould _..,, 
be c:s.s '" mnaara tacmry Pl~ gannencs. CMnging 
and waftlnCJ SftCIUld fallOw a .,..... orac:eGUrW. 

12. The c:lalrlnQ MCI ils Qualily haa 10 be~ ID 1119 ~ 
ana lhe wonang p!Ke. ano warn in sucn a way as to pnllllCl 
me oroauc:r tram canran.maon. 

13. Wrislw9ICftea and i.-v snauld nat be warn in demi -
ana COSIN8CS WftlCft can snea ~ snould nae be Ul9d. 

14. Ctollling Sl'IOUld be aQDICICll' ... 10 IM•~ of Ille.,_ 
.,.,. me DM90I• ... wll be wonong. The WiiUDUft al 
dollWICJ i'9QW9d tor ..ell gr.ae IS giWM tl9laW: 

GtW o: Ms ana • .._. aocwoor-. tJWG snould be 
COl*eO. A~ oro1KUWe CIOdlin9 anG aDOICIOIW SllOeS 
OI OWISllC>eS snoulCI be worn. AoclfODll .. meaur.. snould 
be wr.r'i IO bGll2 any~ C0111W1CJ from~ die 
c:1mn--. 
GtW C.: Ms MCI. wfW9 aapr...._ tJWG snoulO lie 
C0¥9nd. A S111g1e 01 "'°1MC9 ...._- SU11. __..a Ille 
wrim and Widl high MQ: MCI .,prCJOI._ llW ar 
OWllfW snould be worn. n,.. SllOUld Vlf1Uall¥ snea no 
fibers ar pmrueu1m9 i'l'ICW. 

GtW 8: A l..sgur S11C1U1C1tamlyelldC*118W and..._. 
aoproart8 tl9MI; If SftOUICI lie IUCICeG IRIO 1M MQ: al the 
suat: a lace mall ShOUld be warn ro .,,..,.,. the ShiddillQ al 
droDlelS: SlenliUd non OCMdl'9CI ruaoer glOll9 and 

S19nliDO OI dliWtNalJd --SllOUld tie warn:~ 
bOllams snould be tao.a.,... the toatWmr as W9ll as 
~ Slefta lnlO tne glOW9a. The OICllKll-¥9 dCllNlg 
snoulO SNG Wtu811Y no fib9rS ar ~ maar and 

. ,._, 1*t1C19e sned by IM tlOCIY-
15. For..., wonr.-"' a gr.a.Broom. ctaM ~ 
~ 91Ufl9"1S lfl0Uld be orOWid9d a Wl'i wortc 
....an. Oil al IWI once a aay if ITIOllllGr1il9 r_... fUllifY 
ll'ilS. Glowee snould be~~ dUnflCJ CIPM....-. 
ana .,,.... anct g1G119 lh0Uld be dl.,.cl ai ._.at..., 
wortang ......,. The UM of dilD Wle CIOlhlnCJ may tie 
nee I I 11 'f lft c.natn csrcumsranc:.. 

1e. ci.n ..,.. aauiing snou1e1 te ~ or ct....o in sucn 
a way mac it oo. noc gaaw aadilion.i ~ 
conwmnMtS wnic:n can w.r.,. IMO. S-.. iaunary 
lac:ilibes tor sucn C10minCJ are cs.noie. eam.g;ng liblra by 
·~~or stnuuon mav 1ncreae menlk 
ot sneooncJ ot DMlda WUllift9 ana ..-m:on aoermions 
snould 1e111ow wnnen proceoura 

Pta ua 
17. In Clean arau.. all POOMO SUlfaces Sl'iOUld be smooch. 

rmoeMOUS and UnatOlleft 1n Ol'G9r to mtnfffllD me sn4ICldlng 
Oil acc:umui.aon ot PMld8S or~ ana ro '*""' 
me raoaarao aooncaoon al C1eM1J19 89lftlS. ano 
di9tnfedMIS wnere UHO. 

11. To r9CIUCe ICCUfftUleoon of OUIC and IO'**-~ 
lftare snould be no~,_ ancs a mnmum al 
Pf'Oleatft9 1ec11JA SNMI CWDOlfdS Md 9CIUIOfflMt. Doors 
snould be cataftllly 0....,..0 IO aWICI lrlOl9 ~ 
r-=-: llldinCJ dOOf'I .. und9lnDle tor lftlS reaon. 

19. F ... C911tn91 snould be_.... ro or9"nl ~ "°"' me IOeC9 aoowe ,,,..,,_ 
20. Pio. Md OUCtl snould I» .,...._. IO 1"81 ll'ley 00 noc 

c:r .... r-=- WfllCll .. ddllcUr ro ci.n. 

21. Sinka MO ClrW lftOlllCS be a¥OMled Miii 9"t oOlliOle lflCI 
SftOUIO .,. nCIUdeO from ... ..,.,. INDCiC ODefllllOiiS .. 

OOM. Wrtete 1JllUllleO lfle¥ sno.ald De cse.QMG. 10C11«1 Md 
m~ IO U 10 l'lllftllTl!Ze nSlla ot mic:rOCMll 

,, 

c:onQlmflabOl'i: !fteV snould be lifled wdl'I ett.cuve. MSlly 
dMnaDle iraos ana With ... 1:11M11S to or9V9flt back-flow. Arif 
lloor cnanMI snouid be open. snallow MCI Hiiiy ~ 
ana be a11wieaeo to arans ourw me.- in a manner 
WlllCl'1 ~ lngr9SS ot mic:roDlll ~ 

22. ~ rooms snou6d be GellglieCI as airtocks anc1 usecs ID 
pnMde MOallaDOfl ot the ain.ern smgea ot cn•ICJIWJ and so 
nwwmn lftlC100lll and oar1ICUIMe COl..,_ilbCll, ot 
pnlltKliwe CICllftinCJ. They sftCUd I» etfec:D...., lklSfMIO wlll'I 
filf9r9a •· The use of ..,... CNllCJl'9 rooms tor enwwng 
ilnCI !eaWlftCj CIW\ - IS - 0W"eCS. HMCI ...,_g 
iaciliba snould be pnMded omy in me cn.ng;ng rooms. 

23. Airtock ooors snould not be oaeneo sirnuaneousiy. An 
il•IOCllll19 sysaem or a "'81111 anatar lllCllb6e wnng 
,,_., snould be aoermao to ~ the oaennJ of more 
thM one aoar. 

Equ .... 
24. A filler.: U' SUOP1Y snould ~ a DQllliwe cnssure 

........ IO sunounclinCJ - unoer all ooerma• CGliddiOllS 
anc1 nusn me ... eCf9c:Dwely. Mor.,... par11C&Nr aaanoon 
snould be Plld to CM OtOCKllOfl of Ille zane of grw nsk. 
tllat is. tne mmecli8a ....,•GlilfiMl to WftlCti a Olacb:l and 
dearMd COlliCICll- wnicn c:orlQCI the oraCIUCl ........ 
The vanous r9COl'llm9"ClaDG;s ragarGilig • SUDPlie9 ancr 
snmire ddf9•1W may - to be rflOdilacl ..,.,. d 
beCalMS rw 1H•'f ro canmn 9CllM mw. e.g. 
pmllGIJllllC. hllJlll'f umc. 1 .aiollclNe or live wat ar w..i 
.,.._ OI DrOOUCIS. 0.:0UtWl8llOfl fac;litiea and _....of• teeving a~ .,.. may be nec:w.y tor 
..,,. opermans,. 

25. It SllaUld ae Clerl'IOI...., Chat u.ftow paaarns dO not 
IJ'-" a~ nsa. e.9. c:ar9 snould be talCell to 
.,,.,,. INl aw.ftaws oo noc dislnDuce oarDCleS from a 
~-19 person. aperaDC;n. Oil INClllM ro a zone of lligner Olacb:l ..... 

28. A W91W19 sysrern snoulO be inclUOed to indicat8 fatkn 11'1 

me • SllDPIY- An 1naaror of snaure cnn-a ShlXlld be 
lillad ...... arw wNr8 Illa dilfei•a IS irnoortMt and 
Ille ~ Cll,,_•ICW SllOUld be raqularly rec:atd9CI • 

'ZT. A c:an,,.,or bell SliCUd noc D8D UWOUgn a oat111iOn oecw.at 
a ci.i ... B ano a proc 111w;g ar• ot !ow u 
c:l9MlirleA. u,,... me oeit dSelf is~ anliDCI (e.g • 
in a llrizlng tunneit. 

28. Aa tar u DOISIGle eautament 1iaincJS ana S9MC99 snould be 
~and mslalled so tlW ooeraDOI'•. ~and 
reoan can oe cameo our OUlllde me C1eM .,.._ If 
Sl9nlizaoon is reauncs. 11 SflOuld be earned out aner 
complele r......-..My _.,... OOA!tlle. 

29. Wiien llQUIOment mmmenance l'laS Deen cameC1 out M1hifl 
CM dMn area. CM area SllGUld be dMMCS. and clislnfec:lecl 
wnere aooraonase. Delare Pl'm1CJ recommenc.s If the 
reciuireo stancsardl of ci..... lines artd/or ...,... nave noc 
t>Mr'I maintalftecl aunng tne work. 

30. All ~ •llCIUClinCJ Slrinrs. • littra1lan svaems. 
waaer rreeunenr svsema ll'ICIUOin9 salls snould be suoiec:1 to 
pjalWlecl maintM8nCe and ~= m.r uM IOllOwlng 
~work snould be aoprowo by me Ou8liCy C'.oncrot. 

31. WW !fMllNnl 01M1S lllOUld I» Cl9qliilCI, ~.eel and 
,,,.,....,IOU toeMUre lhet'eliallle DnXIUCUOn of ... of M 
aooroonaie ~-They snoulO noc.,. oper...o b9yoftd .,_. 

~ caGICllY· w- lftlXIMI be oroauceo. sroreo ano 
Oi81nbutec1 in a ,,,..,,,., wncn prewems miOOOlll growot. tor 
........ D'f cananl c:in:ui.an •lelflPWllln aDOll9 70~ 
c. 

s.i1ra11on 
32. The llflQllOn of a.n ...... ~ imoonam. The, 

snould be Cleaned frequem,y and marCIUQftly '" accons.nce 
Mitt a wnnen oroqram appr'0"9d by me OUllltY Conlrol 
Oeolnment. Where d•ot.:mnq ae llMCI. more ow. one 
l'fP9 lllCIUld be entCllONd. MaMonng Snould be rlqUllrty 
una.rt...,. rn ordll' to d«ecl the 0.WIGD"*IC of ,....,. ........ 

\ 
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33. Qisinf9dantS ancl .-9111tS Sl'ICIUld be lllCllUIOfed fOr 
:Tticrt'Olal coniaminmon: ddUaans SllCIUld be ll9Dl in 

pre1110Ua1Y C1WteC1 WIAl*S aftG SllCIUld nae be SIOfeG for 
long penoas uneea sanllnCl. Pini¥ 9lftDlled Clllall..S 
sno&lld noc be tOOPeG uo. 

Jo&. FUINCjaDQfl ot a.r'I - may be URIUI far l'9dUClft9 
l'l'lllCI OD l)IG !jllCll ~on II'* .... D1K8S. 

35. CIWI area snault tRt lftCllllDeG al atanneG ..,.,,,.. C1unnCJ 
cw nous DJ,_.. ol in mcrOCMI counts:.._.. UlllGC 
aoenoons - perfarmecl. lllCIHdOIWllJ snoulcl be,,...... 
w me,... a. 1SICMfea wnen WHMICllJ wn 
~ AdClition.a ll'iCJIWIOIWICJ IS somelllllllS allo dW'
oulSICle llRXIUCbOn ooermoiis. e.g. ~,,...,..... ot 
~ ~ lunnglllOll. 

""£ Clll " 
31. PrecauDons co l1llmrlllD ~ snould be .... 

aunng a11 oroc:asing ~ inclUOnJ me mves belore 
$W1llUDOl'i. 

~- Pf..uons or nnc:r o a l>'Ogicai ongin snouict nae be mw or 
lilleG 111 arw uaa far me om c 111 llJ 01 oow rnecllCIMI 
proauas; l"IGWVW. VKCIMS ol a.M orgai•11S OI ot 
a.cterm 4tll1l'aclS may oe filled. ._ •18CU4DO•. in lfte 
YIN cnrniw ¥ OllW Sl9llle lllWll'* proclUdS. 

31. A8IODC cw a c 11111 at SiCJ18'icanl maOillcMl IM• ShOUIO be 
,,..,._, 0y uatCJ a s.11e nwmw ..-.., far~ 
the pracw co De l*fOrllleG. n. "....., SflCIUld .,. 
,........ al delll'9CI .,,..,__ 

31. C.. ShOUIO be i.Mft di* VMr:llliOllS dO nae ftaZlld the 
prac11111 

.a. w- sourc:e9. ...., nunenr 8QlllClfMnl and u..
,... snould be rnur•IOleG regui.ty tor aiemic:ala. D '* !illClf 
co11iamw1ao11 ana. • aoproonaae. IOI •ldoa»m11s. Aecar1la 
ShCIUld be ,,....... ot the r"."SUllS of me moilllCll'•llJ and ot 
ally acDOn taken. 

41. ~in C1W1 atW and ~wt1M a.-: 
ooeraoons are 1n orogr-. ShCIUld m qor co a mnmurn and 
tnOV9IMftf ot .......... SftCIUld lie COlllnllled and 
IMOIOdieal. to aVCllll ~ sneadirlCJ ot l*UdM and 
Olgal- dUe co OV."WJCll'OUS actMCY. The amlll9ftt 
iemperwe ancl llUlftlClltY snould nae be WICCliiifGmllly l'liCJft 
beCalme ot the nann of the~ worn. 

42. MicroDlolcl !jllCal tonlMINl&CJClft ol mning W.... SflCIUld be 
mlftllNI. The DIOOUnMn SftCIUld be mCllWIOleG belOfe 
sr.nlizaDOft. 5"aficaDons SflCIUld induae reqwemenis far 
m1C10DIO'DQICll QUPtV "'*'me n..a far mes na DWI 
mGICaf9CI Oy l1IOlllfCIMCJ. 

43. ContalMtS ancs ~ liaole ro 99M'afe liberS snould 1:1e 
minllftl%9CI 1n aWI .... ana a\IO!ded ComD1M91y ......, 

U09alC wort! IS lft Dt0C7ea. 
44. Comoonencs. containers ana 9QUIClm9llt lnould be nand«I 

an.r tn. Mal aeMong proc:esa in sucn a .,,,.., 1t1a1 cn.y .. 
nocr~. 

"5. The •ntlMll tlltWWn me wutWllJ ana arvincJ ana tn. 
sr.nlizaoon ot comOOMntS. contai...,.. ana eauiomeni aa 
w..i as D«WMr'I me sten11zaoon ana ,,,_ UM lnould m aa 
snort as ~ana suoiea ro a~~ co 
!M ...,,. conc11110ftS. 

... The ume .,........ me start of trie Pf'IC*IDClft ot a ICllUUOn 
ano l1S stertkDllOft or lilnDOn r11raU9ft a ~elMWn9 
llll9r snouio be as anon u SJQaltMe. ni.. lftCIUld ..- a • 
maximum "'"11 •IDie tor Hell OtOCluCI 1"81 tU9I lllfO 
accounc 1rs comooeooon lftd !l'le preea IDeG m.mocs of .,,.. 

41. The mlCIOl:llOMlgN:al ~of DfO(IUCla snould b9 
mtntn1• anor ro ~. Tiwe lnoulO be a wonctft9 lilftll 
on comaminaaon ~ oeror. stMllDIJClft wnocn •• 
,......, ro ,,.. 9ftlaencv ot tt1e mecftOO 10 oe uaea ano !fie 
nSIC of CIYf09IM. All IOIUDOna. 1n panic:uiar laf99 "°"""9 
•nfUSIOn nuioa. SllOUICI 1» oalMCI uwouqn a mtero-orpniam 
reqnng lilt•. If OOUIDle ~ Defelre liff~. 

, ., 
~- ComOOl•llS. canlalMfS. eqwamem ano any ocn.r llllCle 

recawrea '".a a.n ._..,... U90(IC wort11S 111 ~ 
snouio be Sl9lll29Cl ano oasea 1mo me .,.. rnrougn dGlaDle 
eroa.a saan11nrs s....a imo the wa11. or tlV .a orocaoure 
Wllldi acr...... me s.ne ena ot nae dllrOCIUClft9 
contamlNDClft. 

... The etfialcy ot any - proceaure srtaulCI .,. ,,......,_ anCI 
Ille.......,,. w ac reguiar rn191Va11 m...n.r. or. 
~ anv SICJIMficanl a,.. IS mw .,.. lfte orocm or ........... 

Slwll&aauo• 
50. Al S19nliZDCili pre c 11111 SllOUld be vaicw.a. Pat1ICUlar 

W SftOUld be CJ1ven ..... lfte ac1C101*1 SW~ 
m.awxs 1S nae OMCrlbed in me currenr llCllbClrl of trie 
Ewoowt P!tarmK oa .... OI ..... IC IS used lor a 
pr..,.aaon WfllCft IS noc & SllftDle 11GUeCX1S or odY sotuaon. 
w... oosSlble ano aracr =IDie. lle9l s•~ IS me 
lll9dlCIG ot cnoce. In any case. tne srennzaoon anx:as must 
t» on ac:coie1a1ice Wllft tl'le rwtc9lll'9 ano ~ 
...,.. IUllOllS. 

51. Belale any Sf9111izaDC111 arotm IS adGof9d dS SUltaDllity for 
me ll'oautl ana dS efficacy in aa ..... llJ Ute deSnd 
sta*'*'9 COllOlllOllS 11'1 all Olf1S ol Wft type ot lomG to be 
PfCI C 11110 Sl'ICIUld be d91ftOJISU..._ This ...- 5hOll4d be 
r.-ci•~~at1Ms111111U811y.ano 
.... ....., SICJlllllcalll maadk:allOllS nave C1eS1 ,,,.. to the 
.......... Recotas sno..ICI be QOl ol the~ 

52. Far~ -iliDDol• Ille lllllClle ot tne,,..,.,... mual.,. 
S111Df9C19Ct to the,___. • ....,.. ana uoe oroc:esa snou1c1 
lie a.gr..a to__,,. INll lhia IS acn.v.a. 

53. Biologlcal ll'ldicam sn:ll*9 be ax._.. on1y ~ an 
aadillort methCiCI far ITIOlllll1Cli •119 me SIW1lizaDoi•. If mey are 
US9G. Slrtti pr-=auoons snould be tal*I IO aVCllll ~ 
nwcraoma conainwoaon trom inem. 

5'. Ther9 Sl'ICIUld.,.. deM,...... ol ~ proauas 
WfllCn nave nae .,... swnliDO tram 1rtoae wn.cn nave. Eacn 
llW«. nv « oow cams ol praaucrs or comoonenrs 
ShOuld be C19MY ...._, Wllh tM,,...,... name. 1CS ba:n 
numoer UICI an lftdlCaDCln of ...,..,., or nor tt ,,.. DWI 
Sl9nlized. 11ICllQ9Clls sucn as .aulOClave taoe may m usecs. 
....,. aooraonale. ro lftOICaf8 wnecr. or not a IOC (or suD-
1«) Ila oaaea trlrOUCJl'I a swiliW orw DU'; cn.y oo 
nor gn19 a ......,.. lftdlClllOft mar me 10C is. 1n fact. swnie. 

.. ---. b¥ ,... 
55. Eacn nae Sl9nlizallOn Cycle ~ be rec:oraea on a 
~ cnan wnn a SUllaOly 1arge sca1e 01 t1y acner 
aooraonare IQUIOfMrtt wnn SU1taD1e ac:ancv ana Pf'eclllCm. 
The ~ SftOUld be recoraect lrOln a orooe al tfle 
COClleSl Dan Of tM load OI IOICMCI cnamoer. !lllS point ll8"lft9 
.,... aecermuMG dunft9 trie vaiidaDOn. ana arefWlllly ai.o 
Cl'iec:Xea apns1 rn. ucono •na.oenaent tem09falUf• prooe 
1oc:area a1 me same OOSlllOn. The Cllan. "' a onorocooy 
lll«eot. snoulel t«m o.n Of me DaaCn 111COrO. Chemical or 
blotoglcal •llGICalOIS may ai.o oe UHO. but snouio noc rw 
me ai.:e or a11y11ea1 comro1a. 

51. Suma.m nme """' be 11ioweo tor tit• WflOle o1111e I08d tu 
r..:n trie reouno temoeraaur• before meaauremenc ot t11e 
Sl9nliZlflCJ blfteo09I ICICI IS commenced. Tiiis bme m1191 be 
deC9'mlned tor eacn ryps of IOaO to oe 0toc1111a. 

57. MW me "'9fl tllTIOlfmUre l)ftale ot a ,,_ stenkDDon 
cycle. PflC8UCIClftS snould .,. faun ~ tomlmlft8on of 
a Sterlliaa I09CI dUflftCJ COOlong. Any C0011ft9 flUld 01 CJ1S 1n 
c:oncxr wim rn. aroouc:i snould be ssenlinel. Ulllell 11 can 
be 1nown mat any 1ea111ft9 comainer WOUid nor be aOPf'Oll9d 
tor~. ........ 

51. Bo01 ramoemure and arnaur• sllOUICI be UNO 10 monitor 
tl'le arotell. The llftl09ta!Ure rec:orOet Snould nomta1ty I» 
•l!OeOll *'of tt1e concroetet. ano mere lllOUld be an 
•nclel*ICIM'I ramoeratute lftdlC:alOr. :ne rNOlnCJ lram wnic 
•I rouuneey cneaiea a4J111r* me cnan rec:oro. aunng trie 
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Slm1ilDbOn o.noo.. For ster*Dl'S litl9CI Wllfl a arain ll the 
t1C111Drn or me c:ncnoer. ,, may w ae n« 111 •v io r9COIO 
- lemDlfa&ure ll a. DOllDClft. ll'lrCIUCJllOUI ll'le 5**DllOll 
l*IOG :-ti.e sftCIUICI be reguis i.- tests on Ille c:n.mraer 
-A a 'llKUUITI Dft8l9 IS amt ot Ille cycle. 

51. The d9lllS IO De Sl9nllZ9CI. OCMr tn.n DRJdUCIS in -
C:QHC•191'S. sftOUld be wrmoped 11'1 a Wlai WftlCl'I .... 
,..,_.. ot air ano • ..,...., ol SIWft ouv wnicrt ar...,. 
............... -5191~ All D9r1Sol lfte -
SllDUld be WI c:am-=r Wllft - or~ Slmlli at: 1119 
,...... ~ tartne,..... ...... 

&0. Care ShCUl:I be ..., IO.,.... lllll ~ usecl far 
9WC...i IS ol SUil&Ole QU.iily and dW liCll ~ 
~as a i.... WftlCll COUid ca.-....,..., ...... , ot 
praaucr or eQlllGlll9lil. 

Ory"-' 
61. The oracaa usea snauld WiCIUde • c:in:ulallOft ...,.,. ine 

c:n.noer 11111 me 1n91•iance ol a PQliGlle ~ ro 
pr...w tne enay ot non -• •· In cue • stiCIUld be 
SUCIOied. 1t SllOUld be 0..- lhnlugft a HllCtOGga_.. 

r.-...cJ -· ""-9 U.. gracea IS aim lftf8nll9IS ID 
,.....,.. DJ'G9911&. dlallel11J9 - U9'I) •WIS may De 
,...... • oan o1 u. validman. 

.. ···•· 11¥ .......... Q. A.-... -ilizaoii IS_.., m8lllf IGr Ille -mzwn ol 
._......,. ,__ ... oraouca. ~ •MOicl• 
praclVCD ........ OKUIJll'9 ,..._ ........ .. 
---- 90 lfti9 m9GIOd IS i*F II IN only ..... die 
ID9lllC9 ol d11111 10US elllcls an ine i:iracaicr na .,... 
CG1dil11illCI ..,."'*alt· Ullrawialll .,......, • nae 
l'IGl'INlly an a ca - melllaO ol -iliZali•. 

a. 0unngme .. mw1~111e,......,cwWOU1ct 
be IW9CI. For a. ourpoee. ~ nlldicmas WfliCtl 
........... ol w,.. SftOUld be-. glWilJ. 
~ ,,_..,.,..o1 u. acm ,__,bf Ole i:iracaicr 
,...,_ Oolwa .... s lllOUld be mww.d in die I08CI in sutfta.11 
l1UlllOW. and dClll e11C1UCJi1 IOlJ90* IO .... IJm dW8 IS 
~aw an die c:NmDer. ""-9 DIW 
~ .. UMd.,..., 5"0Uld be U1911 WllllWI ...... 
lilnle of ttl9if c:amlnlion. eo.a... ........ snould be 
r..a WICIWi a snan oenoc1 an. UDCl9W9 ro radimlon. 
Bialll ~ ell incliealOrS may oniy oe _.., u an aodillol• 
camroi. A~ c:oeor <lisles may al90 oe UMCI ro di,,.., ... belweerl aacx-v- Wflldi nave Deel'! ~ 
ra atradlaPOn ana mos. wnic:n ,,.,,. noi: !M¥ are nor 
•llCJICalln ot SUCCeulUI stenlizaDOn. The mtonnaoan 
oocainecs snou1c:1 c:onsmute oan ot nie bUCl'I recons. 

M. v...saoon onic:eaures S1iC1U1C1 .,,.,,. l1lal Cle effec:u of 
Yan8bOftS an a.ntl1Y of me oacx-ves are c:onllClel ea. 

85. .....,,.,. hanalinCJ proceaurn snouics orewnc Rn-UO 
tlelWMn ltracll8leCI and~ .......... Eacn 
~ snoutd c:any a raaaaaon MMlllW lnGiCafOr to .now 
wnecrw or nae It nu l:IMll SUCl!CllCI ro a racMDOn 
trMUNnt. 

ae. The torai rac11aDC1n aou sncu1c1 be aom.,,...,., Wl1fttn a 
preaemtm!MCI ""'-'*'· 

....................... nide 
a. n.. rnecnac1 lliOUld omy oe UMCS .,,.., no OCNr memocs ia 

pr8CllCa&lle. OunncJ proceea vUaallan at snould be lllOWft 
!118l lh«e as no dalNqlflCJ en.ct on ,,,. OfOdUCl ancs um me 
COl'ICll1iOM and M1e allOWeCI IOI CS8galll'9 are IUCl1 a IO 
reauce any ,..,.,.. gu and rMCDon oroouc:m io oeftMO 
ICC9Df.llDle 1ima tor ll'le type of prCldUCI or m....,. 

81. Oir9Ct confect .,....,.. gu and m!Cl"CICMI c..is II ....,,.,.,; 
precauoons 1nou1e1 be tMen ro avoio me ornence of 
ar'9MIW 1111e1y IQ oe et1CIONd 1n merenaa sucn u ~ 
01 dneCI Of'OIMI. The nan Ind ouantll'f of 08CXICJl"9 
m...,... can ll9ftlflclnlV attec:t me procea. 

•• a.fore ftDOIUf'e IO ll'le gu. m...,.. lllOt.*' be DrOUQm amo 
1QU111bnum with tl'le nutllldl'V Ind tanlOlt&IUr• rlQUWeG by Ole 

, 
- ,.. 

prac.a. The blile reauirecs for tlllS snrx.I be DalmiC9d agmrm 
the ODCIOllll9 neeo 1G tmnlflllZ9 me flrM oeeore stenllZMOn. 

70. e.c:n $WlllUbCln Cycle snould be molllllllecl""" SUIGllle 
tMlll !I cai lflCJICalClrS. USllMJ me aopraoi ... l'IUlilD9i' or temt 
IJl9C9S amnt1u111a ttirauqnout me ioaa. The mlUi muan so 
OGmlMd SliOUld tonn part or me omen rec:aro. 

11. e·•; cal •IOCallClls SliOUld be saea ana Ul9d wwwoang., 
the~ insvucnons. anCI 11.w palaiii811Ce 

dleCMll bf Pl*OW9 COlllrGIS. 

7'2. For ,.iliDDol, cycle. recan:JS Should be mw ot lfte aane 
~IO COlllClllle the cycle. of IM~- r ......... 
.., 11u1MMy......, me c:NmDer dUm9 me process.., or 
me gas C011C81lll'ma11. The~ ancs temoerature snould 
be r9COIGed tlll'OUgnOUI Ole Cycle on a c:n.n. The '9COIGCSI 
S110U1C1 1arm -' ot me tJ-=n :can1. 

73. Mrs similizaoi1. me iaea Should be $IDrWCI"' a c:o1•alilel 
rmnner unaer ,........, C011Gdi011S ro allOW rllSldUll gas 
ancs rncaon onxlUdS to reauce to me deineCJ ...,.._ This 
prac:esa SllOUld ............ 

Fla 5 olRJflC .. ,........wNd'IWlle ........ ln 
........ CGM8iins 

1'. Fillraan alone IS ftOC COllSideNO sutnc.1t ..... SlmilimlOn 
in Ille lir.i COIW• IS 019CDCIDle Witl'I iwgmnl to memadS 
c:un91111Y ........ Sl9MI Wlli"ulloli IS IO be~ If 
d'llS PRlllUCl QMOI be s.llind in Ole lina COIW•. 
...... 01 liQulda can be ,.... lf!nlUQft a_.. fibr of 
,,,,,_oar- 11D o10.22 mcran Cot 1ea1. or wllh at._. 
.....,... 111w:ro-oagaw11 r....-.g OIODelW. ll1ID a 
pr.....ay anliDfl c:amuw. Suen li'*9 can remove 
b8Cl9rl& and rftOldS. txll nae al7 ViRIRS OI mycclDl&SlllaS. 
Col......., ShOUld be gMn IO comDlelNllCil19 Ole 
lllraDDn cncw ...., some aegr9e ot i...i rrwmem. 

75. Due ro me ....... addiCianal ns11a of me lillnlDon ~ 
as commrea Wiii! oaw ~ ore c 111• a second 
tl7lrallon via a rum. stenliuO mw:ro-arganmn r-.ng 
fillw •• ~, pnor fO filling, may be ...... The finll7 
_... lillraDon ShOUld be cameo out as dOM • ll09llble ta 
me lillinCJ paim.. 

71. F"iberHll9ddil19 lifter mould nae be used. 

TT. The wtf99mY of tne lilt• snauld be c11eCkeC1 by an 
aooroor .... IMOIOd suc:n .. .,._ OOllll tell .,mmrwnl«llasetymmllf9I~ 
after Hen UM (at may al80 be uselUI to ral me filler 1n lhlS 
way .,.,,_ use1. The ume r-.n 10 filter a knOWl'I ~ ol 
bUlk 9GIUDOft ana me ~ airta•a ro oe usea acrosa 
tne filW sncxitCS be oerermmecr aunng YWldallon ancs any 
li9ftltiCalU adter911C9S from mis snauld be noled and 
i~. Reluns or,,,... CMCkS snould be rec:oraeo an 
me oarcn rec:ora. 

71. The same lilt• snouio noc be UMCI ror men man one 
wnrk1ftCJ aay unleU sucn use nu DMfl ~ 

79. The liltlr SllOUld noc affect me DfOdUCt bf removal or 
~from at or, ...... or SUDS1MCe11mo at. 

,.. ......... pradUCIS 

80. eon...ner snauld be dOMd by aoproonaraly validared 
rnemoaa. s...oies snoutd be cnecxaa '"' •ntegnty according 
IQ~ oroc:eaurn. 

81. Conmners ...., under VICUUl'l'I Sl10UIG be llmOlecl and 
me umoe. r.ec1 ror mant11nanc:e or t11a1 vacuum aner an 
aooroonate. ~IMO penod. 

112. Fillea cam•n•rs Of osemerm oroauc:ts lllOUld be IMOeClecl 
indMclUlllly. When "ISDKDOft 11 aone VllUllly. ii lllOUld be 
don• uncter SUlfaDla and comrolleCI COlldlllonS of illumlnaoon . 
ancs ~- Qoeqan csomg me IMOeCllOft snou1e1 
pau r9fjUllr ey9ot1CJm c:necxs. Wlrft IDKllClel ir warn. and 
~ lllOweG ,,.,.,. tlrWI from lftlOeCQOft. Where oow 
memoas or insoee110n are uMCS. me oroc:ea lllOUld be 
Y8lldallCI ana me oertomtence of me eauioment CtleCICed at 
lnter\'811. -
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13. The--- ............... ...-.ct ....... only 
tleNllftleG• 11'9•n a--GICOl•allll-Dr ..... .._. __,_ 

M. 5-..,.IDr..__.. ....... ,.w_ue 
a11119wnaledllle~ DUt ...... in -~inclUde 
..... _. ....... al ... WllCOl ..... ildlObe,_ 
11,. of co ... • 1 a 1. e.;.: 
a) far ....... wllil:ll "-.... tllild ~- •1 ...... 

9llOl*I inCllllle corw•• tllild • .. tl&i9B•*'9 and and 
of .. .,... ...... .., ............. alwan: 

l>t larpnlllUCISwllil:ll ....... ,__.....in O-lln&I 
corw•a. COi ......... , ............. IOallirl9 
..... fl'aili IM ll I ... c:oal9m pm! al Ille lam. 

15.. For·~ oradUl:lll. ...................... .,..., 
lllOlllCOl'Wlg ..... and .......... and ........ 
praduCI tor ......... wwwlliug IM Eur..-
Pfleme I - ........... Mid 8ft:Jr--+ I IDr WI\ type of 
praduCI. Far19nJ9 __ 111ftW...,....mcll••,..•;g 
of WW or ••a Is' ....... ....,. be CICIM in 8llllllian 
ra ..,_,....... bplftewww-4 ..... wan a. 
llnimnild praduCt. Wl\ll\ ............. -. !M ~"' 
,...... ...... tie"' 11r_, w ......,aaimi mi.. 
...... [ f. 
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8 SUGGESTIONS FOR QC FOR THE SSMPU 

The Terms of Reference for the second Alkaloida project (2) 
call for information on the practical use of a quality control 
system for the SSMPU. It is felt that it would be much more 
appropriate to include this information in this study report 
rather than in the Front End Desiqn study which is a document 
much more concerned with technical, engineering desiqn and 

processing matters. 

The notes and suggestions which follow are for quidance only 
but do reflect the approach to QA/QC being adopted by 
companies in the USA and Western Europe. It is appreciated 
that not every suggestion is directly applicable to the SSMPU, 

and all the following material must be reviewed by Alkaloida 
in the light of their own current, and proposed, practices for 
QA/QC and adapted specifically for use in the SSMPU. 

8.1 GBNBRAL 

The development and introduction of a new medicinal chemical 
into Alkaloida's existing range of products needs a 
siqnificant amount of planning. Co-ordination of 

manuf acturinq operations in the S~l'fPU requires some system of 
"time/event" scheduling so that every "event" in the life of a 
'product' as it passes throuqh the SSKPU is co-ordinated for 
obvious reasons. Hence all departments involved in 
manufacturinq and QC in the SSMPU should have their systems, 
procedures, traininq programmes and documentation in place and 
ready for when the SSMPU comes in~o operation. 

In the context ot this report, the notes which follow are 
concerned mainly with documentation matters since many of the 
other functions are already available trom Alkaloida's 
existinq orqanisation and practices. The followinq key topics 
are therefore discussed and suqgestions ottered:-

Rat: 205-084.DOC s I l 
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- Master Documents 
- Batch Records 
- Standard Procedures 

8.2 MASTER DOCUMENTS 

Within the overall Quality Assurance concept there are certain 

requirements, or specifications, in a quality control system 
which have to be met in order to be certain that materials are 

sampled, tested and evaluated against predetermined 
specifications. Master docwnents are prepared in advance of 

production and define the requirements mentioned above • 

Basically seven master dOCUllents are identified for each 

in-process item and finished product. 

Product Authorisation 

Master Formula 
Master Manufacturing Instructions 

Master Packaging Instructions 

* Specifications 
* Test Methods 
* Sampling Procedure 

Items marked * apply in particular to labels, packaging 

materials and raw materials. 

8.2.1 Product Authorisation 

The following information is specified by the Product 

Authorisation master document:-

- Product Name: (usually the trade name and its generic name) 

Ref: 205-084.DOC a I 2 

~-:------· 

\ 

.. 

• 



~~--

• 
,~ .. 

' -

... --

' 

I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

---· --
-- ; 

- Production Identification Number: (applies uniquely to a 
specific product formulation and to a specific SSMPU 
manufacturinq process) 

* Dosaqe: (weiqht of active inqredient per anit dose) 
* Dosaqe Form: (tablet, capsule, syrup, etc) 
* Container/Closure System: (bottle/cap combination) 
* Size: (number of lmits per container) 
* Expiration Date 
- Manufacturinq Site 
- Date of Approval 

- Approval Siqnatures (as many as required) 

It is appropriate to note that the SSMPU will be used to 
produce medicinal chemicals in the 'bulk form' only. The bulk 

material is sent to other parts of the Alkaloida factory for 
transformation into finished product. Hence those items above 
marked * will not necess~rily apply to the SSMPU. 

82.2 MIStel' Formula 

This is basically a list of inqredients, weight basis, which 

are used to make the final dosage form. Hence it does not 
apply, as such, to the SSMPU which only makes the bulk active 
inqredient. 

8.2.3 MIStel' Manufac:turinc Instructions 

These basically are the recipe for the ::nanutacture of the 

final drug product, hence are not strictly applicable to the 
SSMPU. 

Ref: 205-084.DOC s I 3 
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8.2.4 Master Pacbging lnsttuctions 

These apply to the final dosaqe form and do not apply to the 

SSMPU. 

8.2.S Specifications 

In the context of the SSMPU, specifications refer basically to 

raw materials, in-process items and the final bulk active 
materials. The specifications should include:-

- Identification: item name, number, description 
- Tests: list of tests to be conducted on the material 

- Limits: quantitative limits to enable the analyst to 
determine if the iteia meets the specification 

- Approvals: date and siqnature of authorising person 

8.2.6 Test Method 

This applies particularly in the SSMPU to the test methods for 

the raw materials and the final active bulk medicinal 
chemical. 

The methods are many and varied and include the following:-

- Title 
- Summary of Method 

- List of Equipment Needed 
- List of Reagents Needed 
- Detailed Procedure 
- calculations 
- References 

Ref: 205-084.DOC s I 4 
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8.2. 7 Sampling Proc:edutes 

Alkaloida's QC department has a group which is responsible for 

sampling and sample taking, and has perfectly adequate 
procedures. However, it is appropriate to note that the 
sampling procedures should include information on the 

following:-

- Title 
- Scope 
- Preparation fer Sampling 

- Sample Size 
- Sampling Procedure 
- Sample Retention Protocol 

S.3 BATCH RECORDS 

Batch records are used to record the results of QC tests and 

to ensure that the exact manufacturing instructions have 
properly been followed for every batch of product. The batch 

production record is a document, or set of documents, that 
confirms and reco=ds the satisfactory completion of each 
significant step in the manufacturing (and packaging operation 

which is not applicable to the SSMPU) • 

The main features of the batch record are similar to those of 

the master production documents (sections 8.2.3 and 4) and 

include: 

- Identification: the produr.t name, product identification 
number, (dosage, dosage form) together with tLe batch number 

and the expiration date 

- Documentation: this includes an accurate reproduction of the 

master production document and all the necessary forms and 
documents listing dates, times, people, equipment, weights 

Ref: 205-084.DOC s I 5 
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and measures, samplings, inspections, actual yields, 
in-process checks, recording charts, to make certain the 

instructions were followed exactly 

- Notations: any deviations from the master production 
documents must be noted, including the reasons for the 

deviations 

- Approvals: signatures are required of the personnel 
performing the significant operations, signatures of the 
personnel reviewing and confirming those operations, and 
signatures of the quality control personnel who have 

reviewed the completed batch record 

When a lJatch of material is received in the quality control 
department for testing, it is necessary to have a set of 
documents that constitute the batch record, along with a set 

to record the fact that the batch was received, sampled, 
tested, and released in accordance with the master documents. 

The batch record consists of the following: 

- receiving report 
- quarantine report 
- sampling frequency 

- sample taken 
- resample request 

testing frequency 
- certificate of analysis 

- disposition 
- certificate of di~posal 

- stickers 

The quality control department's archives should retain copies 

of the mastet quality control documents and copies of the 
batch records for every batch, in addition to log sheets, 
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records of results, and other miscellaneous items. The GMPs 
require period review of these records as an added measure of 

control. 

It may be noted from section 4.6.J that Alkaloida currently 
use a system for procedures and records based on "paperwork" 
and that the system has been subjected satisfactorily to FDA 
inspection. Hence it is evident that Alkaloida should have no 
difficulty in settinq up a batch record system for the SSMPU. 

For information purposes only, examples of typical batch 
record sheets, as they miqht apply to the SSMPO, for the items 
noted above are included in this section. 

8.4 AUDITS 

An important feature of an overall QA proqramme is the usa of 
audits for the formal and Methodical examination/review of the 
manufacturinq operations, includinq enqineerinq and 
maintenance, the process, and the quality control functions. 
Manufacturinq and control operations are audited to ensure 

compliance with both internal company policies and GMP 

regulations. The audit is useful for ensurinq completion and 
accuracy of documentation, and it quickly provides plant 
manaqement with information needed to take corrective actions. 

An audit report is drawn up and then reviewed by department 
heads before its issuance. It is then manaqement's 
responsibility to institute a proqramme to correct any 
deficiencies noted. A nominated responsible department should 
follo.r up at detinite intervals to ensure that corrective 
measures are implemented. 

The audi~ors may alsQ visit outside vendors and contractors 
make certain their op•r~tions comply with lY.>th ,.. .. "'f\J- ··,.,ry 

requirement• and coapany policies. Alsn, aud..t: .. ~ ,- .,, , 
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facility may be made by investiqators from the regulatory 
agencies. It is the responsibility of the company's audit 
departllent to provide an escort for the outside investigator, 

to accompany hi.a or her during the inspection of the plant 
site, to write a report of the investigation, and to :make sure 

the required corrective actions are taken. 
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9 CONCLUSIONS AND RECOMMENDATIONS 

- The orqanisation and operation of the Quality Control 
function, on a company wide basis at Alkaloida, is 
essentially traditional and based larqely on paperwork 
documentation. 

- The QC function is probably adequate for some traditional 
pharmaceutical products but a much qreater in depth audit is 
needed to determine if the existinq QC function could match 
the ever more stringent requirements of the US/EC 

authorities, especially where 'sterile' products are 
concerned. 

- The requirements for com~'iance wi~h current USA/EC Good 
Manufacturinq Practice {GMP), as applied to the 

pharmaceutical products which Alkaloida wish to make in the 
multi product small scale production unit {currently under 
construction), are becoming increasinqly severe. Certain 
aspects of the design and part construction of the small 
scale production unit may not satisfy the requirements and 
need to be reviewed/assessed. 

- Where VALIDATION is concerned {a key feature of GMP), there 
are many aspects of the design and construction of the small 
scale production unit which qive rise for concern, 
particu!arly regarding design and construction 
documentation. 

It is recol:imanded that Alkaloida begin a wide ranging review 

and appraisal of its QC function and approach to GMP for the 
proposed small scale production unit, in the light of this 
audit report and Front End Design study. 
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- It would also be appropriate to r~view this report with any 
report which GRC Consultants understands is beinq prepared 
by the Hunqarian consultant on a Quality Assurance proqraJ111e 

for Alkaloida. 

- It is also reco .. ended that decisions reqardinq any 
modifications to the current desiqn of the saall scale 

production unit should be made when the Front End Oesiqn 
study is complete and its implications discussed and aqreed. 
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(1) Report on Upgrading and Expansion of the Pharmaceutical, 
Fine Chemical, Biocheaical and Food Industries - Phase 1, 

Exploratory Kission, october 1990 

(2) TF/HUN/90/910 - Upgrading of Quality Assurance and Good 

Manufacturing Practices in the Multipurpose Medicinal 
Cheaical Pilot Plant of Alkaloida - contract No. 92/114 
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• 1 INTRODUCTION 

Towards the end of 1989, the Government of the United Kinqdom 

announced that it was to establish a Know-How Fund (UK/KHF) 
for Hunqary to assist selected major production companies in 

the preparation of short to medium term programmes for 
upqrading and expanding research and development as well as 

improvinq the existinq production facilities, first of all in 

the pharmaceutical, fine chemical, food and biotechnoloqy 
sector of the industry. To this end the UK/KHF commissioned 

GRC Consultants, under bilateral arrangement with the 
Hungarian Government and industrial counterparts, to conduct a 

general review study of the pharmaceutical industry which 

~ formed the basis for this project. 

• 

• 

Many opportunities for follow up activiti~s were identified in 

the study (1). The Hungarian Government assigned priority to 

the first Alkaloida project and requested financial support 

from the UK/KHF throuqh UNIDO. 

In February 1992, GRC co·.1sultants was awarded a contract to 

carry out this project and work began at the end of February 

1992. (2) The Terms of Reference for this project included a 

F~ont End Design (FED) study for the upgrading of the 
downstream processing (DSP) section of the small scale multi 

product medicinal chemical plant of Alkaloida at Tiszavasvari, 

for which a building has already been selected by Alkaloida 

and in which some preliminary construction work (internal 

walls) has been carried out. 

However, in June 1992 the Hungarian Government selected a 

second Alkaloida project which was to complement and support 

the first project noted above. 
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• The Teras of Reference for this second project included a 
Front End Desiqn (FED) study for a plant to carry out the 
synthesis stages which precede the DSP section of the unit 
noted above in the first project. 

Work began on this second project in July 1992 (J) in parallel 
with the first project begun in February. However, because 
the two 'separate' projects clearly were inextricably linked 
it soon becuae obvious that the two separate Front End Desiqn 

studies would inevitably contain a nUllber of sections which 
would be very similar (almost identical) in a nUJlber of ways. 
The concept of combining the two separate FED's into a single 
unified project dOCWRent was disCl.lssed by the project team 

• (GRC Consultants/Alkaloida) and the UNIDO responsible officer 
at the project meetings in Jaly 1992 (4) and it was 
unanimously agreed that it was eminently sensible and highly 
appropriate to produce a sinqle consolidated FED study which 

would include both the upstream synthesis and downstream 
processing (finishing) stages of the project. 

• 

• 

The results of the consolidated FED study are presented in 
this report in a number of self evident sections as shown in 
the Contents list. 

It is appropriate to record that GRC Consultants and Alkaloida 
have siqned a Secrecy Aqree~ent which enables technical, 
scientific, commercial and other sensitive information to be 
transferred between, and used by, both parties in strict 

confidence. Where such information is used in the development 
of the FED study, it is presented in a Technical Annex to this 
main FED study report. This Annex is supplied only and 
directly to Alkaloida in such a way that no other party has 

access to the information. It is noted, as appropriate, in 
the text of this FED study report when such information is 
included in the Technical Annex. 
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2 SCOPE OF STUDY 

This study is concerned with the preparation of a Front End 
Design (FED) for the synthesis and downstream processing fDSP) 
areas of the SJ1all scale aulti purpose aedicinal chemicals 
unit, abbreviated to SSMPU, which Alltaloida plan to coaplete 

at their site at Tiszavasvari in HE Hungary. 

One of the most important features of the FED study is that 
GRC Consultants, as required by the project TerllS of 
Reference, has developed the design, in its widest sense, from 
the basis that the unit should be designed, constructed and 
installed in full compliance with current GMP requirements 
typically of the USA, UK and the EC. However, it is clearly 

understood that since Alkaloida have already selected a 
building, have carried out some design work in-house, and have 
begun some construction work, GRC Consultants freedom to 
design "from scratch" is restricted in certain areas. The 
design presented in this FED study report takes into account, 
as far as possible, the chosen location and the design work 
already carried out by Alkaloida, but where GRC Consultants 

has identified any aspect of design, by others, which could 

compromise compliance with GMP, then note of the feature is 
made and GRC Consultants recommendations are clearly stated. 

With further regard to this point, reference may be made to 
the GMP critique of the Alkaloida plans (5}. 

2.1 GENERAL PURPOSE 

The FED study is essentially a document which brings together, 
and presents in textual and graphic form, information about 

the process, the equipment and the layout, etc, in sufficient 
detail to enable suitably qualified contractors to tender for 
the detailed design, engineering, construction, installation 

and mechanical commissioning of the proposed facili~ies. The 

Ref: 213-054.00C ~ I 1 
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• FED study is not (and is never intended to be) a docmaent from 
which the facility can be engineered and constructed directly. 
Such detailed inforaation is prepared at the 'detailed 
enqineerinq' phase of a project and normally is the first 

desiqn activity of an enqineerinq and construction project. 

• 

• 

• 

The FED study may be used in toto or in parts by the client at 

the "invitation to tender" staqe in order to state clearly to 

the bidding contractors, the style, nature, size, quality, 

output, location, etc, of the intended facility. It is also 
used to advise bidding clients of the engineering standards 

required of equipaent fabrication and building construction, 

etc. The FED study is also a vehicle for informing the 

contractors of the needs for VALIDATION and Good Manufacturing 

Practice (GMP) compliance if appropriate for the product(s). 

The FED also is a document which brings together and 

co-ordinates the requirements of different departments (or 
sections) within the client's overall orqanisation. For 

instance control, instrumentation and electrical requirements 

are included (in outline) together with aspects of operation 

and safety. 

2.2 SPBCIPIC TO ALKALOIDA 

The above comments are applicable to any FED study and the 

following items are specific to this project for Alkaloida. 

Nature of Facility: The basic function of the facility which 
is the subject of this FED study, is the preparation of 

medicinal chemical products, in the dry powder form, from a 

starting material which generally is a c--:-~tal or 

precipitate slurry (in a solvent) which is prepared in the 
synthesis section of the multi product unit. 
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- Nature of Products: The SSMPU is an inteqrated unit in which 
it is intended to aake a variety of Jledicinal products for 
sale within Hungar1 and for export. Because of this, the 
products will have to be aade under strict GMP conditions 
and the facility will have to be validated and inspected by 
the appropriate approving authorities, e.g. FDA for the USA, 

or Medicines Control Aqency (MCA) in the OK, or in 
accordance with EC Directives - Rules Governing Medicinal 
Products in the European co .. unity. 

- Status of Project: It is appropriate to note that Alkaloida 
have already choaen an existing building in which to house 
the SSMF~ and have carried out a certain amount of basic 
desiqn work in-house. They have also bequn some 

construction work (internal walls) in the unit. The fact 
that a building has already been chosen to house the SSMPU 
means that the FED study is automatically constrained to 
some extent where layout is concerned. 

2.3 STUDY CONTENTS 

The contents of the study, as shown in the contents list, are 
self-evident but the following notes on key sections of the 
report are appropriate . 

- Section 3, Basis of Design; contains data used for 
calculation purposes and the source of the data is noted. 
Only non confidential data are included in the FED study; 

other confidential information is included in the Technical 
Annex. Where GRC consultants has made ASSUMPTIONS, they are 
identified and, as appropriate, explained and/or justified. 
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~ - Section 4, Equipaent; the equipment list identifies each key 
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itCJD of process equipment and contains basic par .. eters such 
as size, material of construction and notes of any special 
features. Alkaloida have already ordered or designed (for 
local fabrication) soae equipaent iteas. 

- Section 5, Utilities and Services; contains information on 
the type of utilities and services needed by the SSMPU and 

the outline distribution pattern of the services throughout 
the facility. 

- Section 6, Instrumentation, Control and Electrics; the 
philosophy of the control strateqy is outlined and 

preliminary details given of the instrumentation 
requirements of the various equipment items. 

- Section 7, Layout; is concerned with the flow of people and 

materials and this section describes the layout of the 
facility both in terms of equipment within the rooms, and 
the rooms within the building. It is emphasized that the 
layout is somewhat constrained by the facts that Alkaloida 

have already chosen a building to house the SSMPU and have 
already carried out some design and preliminary construction 
work within the chosen building. 

- Section 8, Building Design; contains preliminary technical 
and mechanical descriptions of the more important aspects of 
building design such as Heating, Ventilation and Air 
Conditioning (HVAC). These specifications are for 

information and guidance only at this stage. 

- Section 9, Safety/Environment; contains information on 

aspects of safety which arise from the potentially hazardous 
nature of the aolvents used and the dry powder products made 
in the facility. Since solvents are used in various parts 
of the process, mention is made of the implication of 
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solvents for electrical equipaent and operator safety. The 
handling and treataent of effluents and emissions is also 

discussed. 

- Section 10, GMP and Validation; contains information 
particularly about the needs for validaticn of the facility 

since this is a topic which must be recognised by any future 
bidding contractor as vitally important to the successful 

realisation of a SSMPU far medicinal chemicals. 

Section 11, Standards; contains preliminary enqineerinq 
standards which give an idea of the level of enqineerinq 

which is required for a facility of this nature. 

- Section 12, Capital cost Estimates; provides an estimate for 
the main components of the capital investment required to 

achieve an approvable SSMPU. 
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3 BASIS OF DESIGN 

The basis of design is the core information from which this 

Front End Design of the SSMPU has been developed. 

Fundaaental data (non confidential) which have been obtained 
from Alkaloida are presented. Example process descriptions 
are given and a process aaterials balance is presented as a 

method of estimating process losses. 

3.1 BASIC DATA 

The new plant is ~ small-scale, multiproduct medicinal 
chemical manufacturing unit which is the subject of this 
report and is designed to meet the Good Manufacturing 

Practices (GMP) requirements of the EC and USA. 

A site for the new plant has been allocated in an empty part 
of an already operational production building on the Alkaloida 

Tiszavasvari site, Building 135. The location of this 
building on the Alkaloida site is given in the simplified 

overall Alkaloida site layout drg. 92/005/116. A more 
detailed layout of the local area is given in drg. 92/005/115 
Local Site Layout. The position of the SSMPU within Building 

135 is indicated • 

The overall plant is on two levels, the 1st floor synthesis 

suite and the ground floor DSP facility. 

The 1st floor contains synthesis, extraction, distillbtion and 

separation equipment. 

The ground floor contains the DSP area for which the p:ocess 
equipment requirements have been defined by Alkaloida. 
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The ground floor has an area approxi11Btely the saae size as 
the ist floor, 256m2, and is located directly below it. The 
prellla.inary layouts of both the ground and first floor areas 
have been developed by Alkaloida enqineers and soae internal 
wall construction has been carried out. 

service roo11S are present on the ground and 1st floors of 
approxi.Blately 24 and 42 112 respectively. Provisionally the 
ls~ floor service area has been set aside for BVAC equipaent. 

The synthesis plant is operated continuously with 4 people per 

shift. 

The downstream processing plant is, however, operated by 4-5 
men in one shift per day. A batch size of 100-200kg of dry 

powder is planned to be produced every 2 days. 

It is understood that the plant handles a variety of solvents 

and that the powders produced are potentially explosive. 

One of the most important basic features of the SSMPU which 
must be appreciated (since it is absolutely fundamental to the 
design of the SSMPU within the context of this FED study) is 
the fact that the unit is designed to accommodate the 
production of one product for at least the first 2-3 years of 

its operating life. The product name is confidential and will 
hereafter be called Example Pharmaceutical Chemical (EPC). 

The equipment needed for EPC will be installed and piped-up 
according to the precise operating requirements. However, 

some additional process equipment will also be installed, but 
not piped-up initially, to give the SSMPU a deqree of 
flexibility (by means of pipework addition and/or 
reconf iquration) to accommodate other processes after the 
initial 2-3 period of EPC production. 
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A possible second process scheme has been discussed, GRC 
consultants/Alkaloida, and outline information has been made 
available. This is confidential and is not included in this 
FED study. However, the information was used by GRC 
Consultants in the development of the design of the SSMPU in 
such a way that the later reconf iquration of pipework could be 
carried out without a major reconstruction of the whole SSMPU. 
It is emphasized, however, that the anticipation of 

flexibility, etc, for later processes in no way affects the 
design of the SSMPU for its primary and most important task of 
producing EPC. 

There is also a second important basic feature of the desiqn 
of the SSMPU which must be appreciated within the Terms of 
Reference for the combined FED studies. The designs and 

specifications developed for, and presented in, this FED study 
are based on GRC Consultants experience of, and expertise 

with, similar medicinal chemical production units in Western 
Europe and North America. Hence the approach to process 
design, safety and good operating practices is that which 

would be used for the design/specification of an equivalent 
facility in the UK. This inevitably means that, on occasions, 
during project progress meetings and reviews of Alkaloida's 
own preliminary designs, GRC Consultants process design and 

engineering specifications will differ from those of Alkaloida 
(using Hungarian norms, etc). However, for the purposes of 
this FED study, where the emphasis has always been understood 
and agreed to base the design on current "Western" Good 

Manufacturing (and Safe Operating) Practice, GRC consultants 
norms and standards have been used. It is fully appreciated 
that in some cases this may lead to relatively more 

"expensive" designs/specifications but these matters can be 
discussed and resolved at the design stage of the project. 
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3.2 PROCESS DESCRIPTION 

GRC Consultants has been provided with process information by 

Alkaloida for the first product, EPC, and the descriptions 
which follow should be read in conjunction with the outline 

Process Block Diaqram and the Equipaent Flow Diaqrams. Since 

the overall process is conveniently divided into two distinct 

stages, synthesis and downstream processing, it is appropriate 

to describe these stages separately. 

3.2.1 Synthesis 

• The processes performed in the synthesis suite of this 

facility are Stage 3, Stage 5 and Deazidation and Waste Water 

Neutralisation which are shown in Process Block Diaqraas 

92/013/2.21, 92/013/222 and 92/013/223 respectively. The 

process block diaqrams are for reasons of confidentiality 

reproduced in the report in shortened form. The full versions 

are produced in the confidential technical annex. 

• 

Stages I, II and IV of the EPC process are performed elsewhere 

on site and the raw materials are transferred to the SSMPU for 

stages III and v. Stage V produces the raw material for the 

downstream processing part of the SSMPU. Stages III and V and 

the associated deazidation and waste water neutralisation are 

described below. 

Stage 3 reacts EPC II, produced elsewhere on site, with sodium 

azide and several solvent/water extractions are performed to 

produce EPC III. The reactants for the azidation in stage 3 

are fed into the reactor including a significant amount of 

solid powder EPC II. When the reaction has taken place 

toluene and water are added and mixed into the solution. The 

mixture is settled and the aqueous phase is discarded. The 

resulting organic phase is washed three times with brine (NaCl 

solution). This is achieved each time by mixing the aqueous 

Ref: 213-055.DOC 3 I 4 
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brine solution into the organic phase, allowinq to settle and 
discarding the aqueous phase once the organic/aqueous phase 
separation has occurred. 

The resulting organic solution of EPC III is transferred to a 
mobile tank for transport to stage IV processing elsewhere on 

site. 

Stage 4 processing produces EPC IV Which forms the raw 
material for stage s. EPC IV is mixed with activated carbon 
and the filter aid perf il and subsequently filtered producing 
an activated carbon cake which is transported away for 
incineration. The resulting clarified solution is reacted 

• with HCl in IPA with the evolution of HCl gas which is removed 
by scrubbing of the reactor exit gases. The reaction mixture 
is then distilled producing an Isopropyl Alcohol condensate 

transported to on site solvent recovery • 

• 

• 

Toluene is added to the residual liquor from the distillation 
and the resulting mixture cooled producing a crystal slurry. 

This slurry is centrifuged with a toluene wash to produce the 
first crop of EPC IV crystals which are processed further in 

the downstream processing section of the SSMPU. 

The clarified liquor produced by the centrifugation is further 
processed as described below to produce a second crop of EPC 

IV crystals. 

The liquor is first distilled producing a toluene condensate 

which is transported away to solvent recovery elsewhere on 
site. HCl and water is added to the residual liquor producing 
HCl gas which is scrubbed in the usual manner. The liquid 
mixture is agitated and allowed to settle, the toluene phase 

being discarded for solvent recovery. Sodium hydroxide and 
toluene are added to the aqueous phase and again mixed and 
settled. This time the aqueous phase is discarded to waste 
water neutralisation. 
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The orqanic phase is for a second tiae mixed with activated 
carbo~ and filtered, with a toluene cake wash. The clarified 
liquor is reacted with HCl in IPA and distilled producinq IPA 

condensate which is transported away for solvent recovery. 

Toluene is added to the residual liquor and the resultant 

mixture cooled, p1.-oducinq a crystalline slurry. This slurry 
is centrifuqed incorporating a toluene wash producinq waste 

solvent for inciner~~ion and a second crop of EPC V crystals 

for further processing in downstream processing. 

Two crystal crops have now been produced and stage 5 is 

complete • 

In staqe 3 and staqe 5 a number of waste aqueous streams are 

produced and these must be treated before disposal into the 

site drainaqe system. The deazidation and waste water 

neutralisation processes do not strictly have to be part of 
the GMP facility as they are purely waste treatment and have 

no influence on final product quality. However these 

processes will be substantially performed in the synthesis 
suite and as such will be required ~o adhere to GMP principles 

and a~e described below. 

stage 3 produces 4 batches of aqueous waste which will undergo 

deazidation. The waste is mixed with sodium nitrate and 

hydrochloric acid evolvinq NOx gas which is diverted to a 
scrubber. The resulting deazidated liquor is transferred to 

waste water neutralisation. 

In waste water neutralisation aqueous liquors from 
deazidation, stage 5 and the process scrubbers are treated 

with calcium hydroxide and on reaching the required pH are 

discarded to drain. 
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The DSP stages of the SSMPU are significantly different to the 
synthesis reactions described in the previous section. DSP 
operations are very auch aore concerned with individual unit 

operations generally carried out in dedicated rooas. Also, 
since the SSMPU is intended to be aultiproduct by nature, for 

the purposes of this FED study two typical generic process 

routes (both suitable for EPC production) for DSP are 

described below:-

PROCESS 1 

To be read with reference to the Equipment Flow Diagram 
92/005/214 and the process block diagrams, drawings no. 

92/005/208 to 92/005/211 • 

For convenience, the process is split into four discrete 

stages as follows: 

Stage 1 Centrifugation 

Stage 2 Drying 

Stage 3 Milling and Sieving 

Stage 4 Blending and Packing 

Stage 1: Centrifuging 

Slurry is fed from the 1st floor to the ground floor via a 
connecting pipe. The slurry is piped directly to the rotating 

basket type centrifuge, operating in batches. 

The feed vessel on the 1st floor is under continuous agitation 

to prevent any settling of the slurry. 
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\ 

---, 
i 

.. 

• 

' ,,, 



t 
I 
I 

I 
I 

1 
I 

I 

,_.... 

. ,. 
A'1J', 

::;.";. " 
.. '·. 

• I - • 
FtR?T fl-OOR 

"A.4'ftY 

I 
TR#ftrel 

ov 

"'" 

I 
I 

GROUl\I) FL...OOR 

"°"° 
""'"' I f'U6e 

61tAVITY TO L.OI 
~ Tiii« Oii 
l'\.M' TO P'\.OOI 
a.o.NTS Tiii'« 

~1c;e WAT'eC 
OR OMR 

1"\.4110 

.,..IN 

L.IGUOll 

c;c:u.ec;T 
1.IGUOll IN 

TM« 

~ 

i.= .. j• : I ,.. 
~ 
~ ... 

~ 
l'eoc:eMi ... 

I I """ ~ 

I ... 'I! 

~ 

·~Te 

""" ~ ............... ~ 

I ~AINIJIN'.I I 

GRC CONSULTANTS Cl.llNT 

I 

•A'IH 
L.IGUOll 

-~ 

"~" 

l.0.40 DIN'J 
OHfO 

Tm..a.ev 

~ \'. 

,. 

I 

MOJICT 
u-1100, r.O.DOX '00 
A•l'400 Vll!N'llA, ~ :;t: ! 

' 
I .~ f'O« teP«T I· ~"~ AV">T"IA,l"AX:2,21'' 

ft•••· •--II I nnn 

''"°""..'""' DATL 
1• .. && •• N.1.6. 

" 1-...~·· -- ---- - --·- --., . 
• . 

~AN 
DIN';> 

LN.OAD 
TO 

DI"" 

+-~~nt~J 
OCY ... lfOOM I 

Al..IC:Al.O I OA I 
Tl"/t-1.N/qO/CIO? 

. -

--.ri.e 

""" °' 

~~ 
TO l.'9 f'O« 

Te"JTIN6 

I ')TM! t) 

TITl.I 

• 

- . -: .. 
' 

·--

I 
I 

P'"OG~ I . ~TM!! I : 
Ci~ I l"IJ6AT I ON 

DflAVINO ~ N!V 

.. 110051106 A 
I -

/ 

.. 
' 

~ 

I 

,_, 
'•"';; .. 
t 
r.I 

~ 
f 
ljt 

' 



r- ""¥' 

.... . ,. 

. ----. 
f)ta6e I ~ r ...:; f'~'felr 1 .J 

I ~ 

~ 
~·N6 

Vf!"J 

"""'°"° ICeO'> 

""°"' TlfQ..U:Y 

lftMM! TaDLl.eY 
"-eiN 

1 P' cec1J 11!!> 

.. .,re 

~ -================-t-~-t~:::=t:=:=:=:=:=:=:=:==:=t ·-~-JC: 

- - : t ·..-uo P'Olll ifel'Oll!T I · r'""'~ P'"\.l · 111D01r1cu1ewi. 1&M ~" 

•\ • 
_.. 

h ... 0 .. , 

""°"° Olt I ell 

'""'°"" 9 IN'> 
l'Olf 

"-CANIN6 

~ 
1'11:~1!¥>1Ml> 

.. 

~ 

Tl!$ 

GRC CONSULTANTS 

~ 

.C'lll __ -

' 

on 

Vll(A# 

~ 
VllCW. 

.,..,re 

int.CM! nrou.ev 
fH) Gl.bN 

IP' NeG~dY 

""°"° ....... 
ONl'O 

Tl!OU.eY 

·-

• 
~IO"J -

(.1,.eAN 

"IN'> 

1.M.O..o or 1 ec 
TO "'""' 

Tlr.tMl'ell 
Tl!QL.l..!V TO 

MIU. I NII llOOM 

CL' l!NT I PROJECT 
Al..ICAL..O I DA I 

Tf" 111..N/qo 1qo7 
LA'lllDO. ,. .o.~x 'oo 
A·14'00 Vie-NA, 

.,#lof'\.e 
P'Olll ex. 

ltacM! .,"""'e 
TO UO P'DC 

Teo,Tt'6 

·TM!! ' 

TITLE 

' 

• 

l"~OG~ I <;T A6e 2 . 
~IN6 

_.. 

AV"T~IA,FAX:2)21,,1--~~~~~~~~~~~+-~~~~~~~~~--1 

DftAlllNO ,,,_..!A R!V 

q1100,12oq A 

/ 

.. 
-~.- . 

• 

' 

l 
I 

. I 
"!' 
:ii 
~ 

t 
i 

·~I 
i 
I 

4 
t 
r . 



- . ,.. 

• • 
~ 

~ 

-Dll'fl .. -

GL&M< ·-
~l 

~' .... IN> 

-.- .. .,. --.i..rr 
~ fiillu.ev _ .. ,, -

-.e --
.,._ --

-........ 
-··"" -u.uNllOI 

NO 

-Tl! 

~~~~~~~~~-+-~-+~~-+-~~~~~~~~--!~~..-~--.. 

·-.s: - ' 
"t> : i 1w.eD l"()r ll(t!l"OU I A F""""~ 

tl0019'tCATl9'il ,.,.,. I DAT'I 

~ 

h,. 
~,. 

""" ... •. .,. 
CA4,ff.1 
IN.IH'I 

' .. 

UftY •IN'> 
TO ............. 

. --
c.tlllY •1H'I 

TO 
•1-Me& 

.,. 4 

"fP> 

-•1M 'II-

-Tl! 

IN ftf.ll'IUTICIN 
IM'l'l!lll ... 

~ 
•1H'I 

_. 
• 

GRC CONSULTANTS C:L I ENT I PROJECT 
Al-KAl.O I OA I 

Tl"1t-t.N1qo1qo7 

TITL! 

l.llllDO, P'.0.l'OX '00 
A·l...00 VI~. -l 
At.J';Tll: I A. l"AX: 2'Z 15, CRlllllNO N.NHR Rtv 

P'll:OG~ I .,T A6~ ~ : • 
MIL.LIN6 ~ '°>f!IVIN(; GR 
qz~1210 A 

- ~.-

~ 

• 

~ 

I 

l. 
1 

,, 

I 

. I 
~· 
i ' 
\ I .. 

~ 
~ 



~ ......-

~ 
-,. 

#~~ ,. 

• • 
! 

! 
' 

' °"" ~ ' lo>T.a6C >' ~ 
NGM "Jle'Ve 

~ 
Ol,.eN) 

AttA 

! ~DIN'> 
I 

l"Olf Gl..l!ANIN6 

I 
I 

I 
: 
I 
I 

' 

' i 
I 
i 

I 
I 
i Gl...eAN 

~ Tlfoi.&..eY 
~ Q.e#I 

I 1'1fQ..4..eY ,,.~ 

! f : 
I 

I UMP~ Tlt.tl'N't!lf TO LN.OIO llZO"J 
I 

INTO - ,.INI_ i I """ T'lfQU..eY 0000"> "ITO!n! "ITOlf.a6C I 
I 

I - """ I 
l'UlfTH!!lf 

l"COe~INI 

I 

- l GRC CONSULTANTS . f 

GR -,,....,., : I 

J(' I 

--·->-II.~ I Ss.£0 FOA AEJ>QAT .. Js.911 
WD01l1CAll_.. ..... """ 

·. \ .. 

y, 

' 

• ,., __ 
l"lrCX>UG'T 
~ 

l 
l.N..0.0~ 161'1 'l.tM"l.e ,. 1 llW. l"UOUC: T 

INTO iceeo, 
l"Olf oc. 

1 
lfeMM! 'l.tM"l-1! 

TO l..ICI'> 
P'Olf Tl!">TIN6 

Y!& Tlf#Nt!lf TO 
~$ 

•Me) P'INI-QCf -
l"COOUGT., "ITo.e 

NO 

•• 

I= 
l 

YA"ITe 

CLl!NT PAOJl!CT 
l.A'lllOO, ,. . 0 . e())( ,00 Al...ICAl-0 I DA I 
A·l"'IOO Vie-NA, Tl"/H,.N/qo/qo7 
Al)')T~IA, FAX:2,21'' 
ln,\T~ · 

___ ,, 
1qq7 

1 ...... N7A 
n1•-~·-·• •""·Kl.fA 

- _... 
- ":'of 

t 

, . ..., 

'W!A&.. ~ ---i..oei. llZfl'> 

·~ 

HOl.O IN Q.e""8) 
P' IN I ".ll'e> 6000"J t'N) l 

"ITO!n! l"Olf -Pl"WATQot 

TITL! 
PROCESS I. STAGE 4 
BLENDING a FIACKINO 

CAAWINCI NMl!R RA!V 

9210051211 " 
./ 

• 

'~ ~ I,, 
1 ' 

I 

l 

I 
I 

J 
.•I 

I 

,, 
I 

111 
'1 

i 

~ 

~ 
•1 



- • 

• 

' 

• 

• 

.,. __ -- -·- .. 

The liquor from the first centrifu9e spin is collected in a 
tank for reworking elsewhere or disposal. The cake left in 
the centrifuqe is now washed with rinse liquor and spun again. 

This rinse liquor is collected in a tank for reworkinq 
elsewhere or disposal. The wet cake is then reaoved manually 

from the centrifuqe into a wheeled bin. 

A nUJRber of centrifuqe batches may be required to complete a 

whole process batch. 

At this stage a sample is taken and sent to quality control 

for analysis • 

Stage 2: Drying 

The wheeled bin and cake are then transferred to the drying 
room ~here the wet cake is loaded manually onto trays which 

are placed in the tray drier. After the drying cycle is 
complete the trays are removed and the dried solids unloaded 
into clean wheeled bins. A sample is taken at this stage for 

quality control testing. 

The liquor collected in the drier condenser is recycled for 

later use in the synthesis area on the first floor, or 

disposed of as waste • 

Stage 3: Milling and Sieving 

The wheeled bin and cake are transferred to the milling and 
packing room. The dry powder is fed through the mill and 

collected in clean bins. 

The powder may now undergo a size classification stage by 

passing through a series of sieves. 
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Stage 4: Blending and Packing 

Material of the correct size specification is sampled for 
quality control. The powder is then loaded into a double cone 

blender for mixing. once the blending cycle is complete the 
material is unloaded into containers and saapled for quality 

control analysis. 

The ch:y finished powder is then packed, weighed and sealed 
into its container and is transferred to the 'product receipt' 
store awaiting quality control results before transfer to the 

'cleared finished products' store. 

~ From the finished product store the material is dispatched for 

sale or further processing elsewhere on the site. 

• 

• 

PROCESS2 

To be read with reference to Equipment Flow Diagram 

92/005/214. 

Process 2 is similar to process 1 and has the same unit 
operations but uses different equipment for two of these unit 

operations • 

For the final separation stage (the first stage of the 
downstream processing) a pressure filter is used instead of a 

centrifugal type filter. 

The other change is ~hat the filter cake is dried in a 
horizontal paddle type vacuum dryer instead of a vacuum tray 

dryer. 

All other operations remain the same. 
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3.3 PROCBSS MASS BALANCE 

3.3.1 Syntbem 

k process mass balance has been prepared for the EPC synthesis 
process but because it contains actual process data it cannot 
be reproduced. It is included in full in the confidential 

annex. 

The aass balance for downstream processing contains only 
example data not related to any particular Alkaloida process 
and is therefore included for illustration purposes in the 

main body of this report • 

3.3.2 Downstream Processing 

A process mass balance is presented for process 1, (dr9. no. 
92/005/212) and is used to identify overall losses in this 

type of process. 

The loss figures, shown in the tabulation, have been 
estimated by GRC Consultants and are agreed as typical for 

these types of unit operations. 

Operation 

Centrifugation 1st Stage 
Centrifugation Wash Stage 
Bin transfer between 

equipment 
Tray vacuum drying 

Milling 
Sieving 
Blender 

Ref: 213-055.DOC 
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1% product lost in liquor stream 

2.5% 

0% lost through vacuum line 
lt atmospheric losses 
1% atmospheric losses 
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• The 'bin transfer between equipment' figure is the material 
loss in unloading one item of equipaent into bins and loadinq 
the next item of equipaent. The lost material is left in the 
first piece of equipment, in the bin or is lost by spillage. 

It can be seen from the mass balance that an overall recovery 
of about soi is expected for the downstream plant. 

3.4 MATBRIALS MOVBMBNTS 

3.4.1 Synthesis 

• Two tables are prepared for this section and ar~ included in 
the main report in an abridged form. Full versions of these 
tables are included in the confidential technical annex. 

• 

• 

Table 3.4.1, the materials movement table, is included to 
clarify materials movement throughout the process. 

The materials entering and leaving each major item of 
equipment are shown as well as the aethod of transfer between 
items of equipment. The table forms the basis for equipment 
entry nozzle definition and transfer pipework design. 

The materials movement SWDIUlry table 3.4.2 gives a broad 

overview of materials entering and leaving the plant for each 
batch produced. This information may be used for costing 
purposes, and for calculating site storage and waste disposal 
requirements. It can be seen that the process wastes are 
dealt with on site largely by recycling or where this is not 
possible, incineration. 
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3.4.2 Dowusueam Processing 

Materials movement in DSP will be in a linear fashion operated 
in a batchwise manner. For these reasons no materials 
aovement details for the EPC process are considered necessary 
at this staqe. 

3.S BOUIPMBNT UTILISATION SCHl!DULES 

3..S.l Synthesis 

Process timinqs have been developed by GRC to determine an 
order of plant capacity. The following tables and charts 

illustrate the techniques of using process turnings and serve 

as a starting point from which Alkaloida, using their process 
expertise, may refine this data in order to obtain a more 
accurate estimate. It should be noted that the plant capacity 
is limited by the synthesis suite capacity and so a detailed 
analysis of this part of the process is undertaken. 

Tables 3.5.1 to 3.5.4 inclusive detail the process in the form 
of a timetable. Each row represents a time 'slice' beginning 

at the time shown in the time column and lasting a t-~e 
duration shown in the dT column. The equipment used in this 
time slice is denoted in the various equipment columns by an 
asterisk and the operation carried out is summarised in the 
description column. 

Drgs. 92/013/301 to 92/013/305 are drawn from the data 
presented in these tables. These timecharts show equipment 
utilisation over time with equipment presently being used 
shown as horizontal lines on the chart. 

Ref: 213-055.DOC 3 I 12 
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- Teble 3.5.1 • EcJJis-nt Uti l iutian Ti•teble 

State 3 

7 9 7 Gil 7 6 

A H A C· A l 

0 0 0 v 0 0 

Time 2 2 1 4 dT Dncriptian 

0.00 • 0.50 Add EPC 11. TeluUr .SOdha Azide.U.ter to 7NR. 

0.50 • • 0.50 lleet .stert .,1r.tor.11eet to reflux 

t.00 • • 12.00 leflux for 12 hours 

13.00 • • 0.50 Add Up .. ter.tol&m1e.egitete 

13.50 • • 1.00 Settle for 1 hour. mite 'c> lleOll soln in 7A01 

14.50 • • • • 0.50 T.-.wfer 1st lower eq. pb8ae to GIC/Y1 then 7A04 

15.00 • • • • 0.25 Trmnsfer 1st lleCl soln to 7A02 fn.i 7A01, ~1x pheses 

15.25 • • • • 1.00 settle for 1 hour 

16.25 • • • • 0.50 TrwlSfer 2nd l-r eq. phese to GltC/Y1 then 7A04 

-- ~ 
• • • • 0.25 Tr-fer 2nd II.Cl soln to 7A02 frm 7A01, Rix pheses 

• • • • 1.00 settle for 1 hour 

18.00 • • • • 0.50 Tr8nlfer 3rd l-r 11q. phese to GIC/Y1 then 7A04 

18.50 • • • • 0.25 Tr8nlfer- 3rd II.cl scln to 7A02 frm 7A01, Rix pit.a 

18.75 • • • 1.00 settle for- 1 hour 

19.75 • • • 0.50 Tr-fer 4th l-r eq. plwse to GRC/Y1 then 7A04 

20.25 • • • • 0.50 Tr-fer EPC Ill product to Mobile 6'01 

20.75 • Mobile 6'01 reedy for tr-fer to EPC IV plent . 

\ 

• 

• 

• 
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A Ti• 

0.00 
0.50 
1.00 
Z.00 
Z.50 

3.00 

3.50 
4.00 
5.00 

~ 
8.00 

14.00 

15.00 
16.00 
16.50 
17.00 

17.50 
18.00 

' 
18.50 
19.00 
19.50 

zo.oo 
Z0.50 
Z1.50 
ZZ.00 
Z3.00 

Z4.00 

.. 
~ 
Z6.00 

Z6.50 
27.00 

28.00 
28.50 
29.00 
29.50 
30.00 
31.00 
33.00 
33.50 

34.00 
40.00 
41.00 
41 .so 

• 

Tele 3.5.2 
Equi.-nt Util iution Tiwtmble 

Stage 5 

~ ---- - ' 

6 7 7 7 9 8 7 6 6 1 2 4 CilGl7 Glt9 7 1 7 lilGlt 

K A F A H E L E E R A F C·C·A C•H A R X C·C· 
OOOOOOOOOGOOVVOVOOOOIMW 
4 1 2 a a 3 2 3 4 1 1 1 6 1 9 3 9 6 2 1 1 2 dT Descriptian 

• • 
• 
• 
• • • 
••• 
••• 

• * • • • * 

• • • * * 
• • • • * 
" . • • 
• 
• 
• 
• 
• 
• 
• 

• • 
• • 
• • 
• • 
• • 
• • 

• • • • 
• • • 
• • • 
• • • • • 
• • • • * 
• • • • • 
• • • • • • • 

• • • • • • 
• • * * • 
• • • • • 
• • • 
• 
• 
• 

•• ... 
•••• 
••• * •• 
• • • • • • 
•••••• * 
•••••••• 
• • ••••• 
• • ••••• 
• • ••••• 

• • • • • * 
• * • • * 
• • • • • 

•• 
• • 
• • * 

* 
• 
• 

* • 
• • • 

• 

0.50 Tr-fer frm llheeled vessel 61C04 to vessel 7A07 
0.50 Add Activated c:arban Ind Perfi l to 7A07 
1.00 Mix for 1 hour with hating 
0.50 Tr911Sfer to filter 7F02 
0.50 Allow filter process to finish Ind cake to dnlin 
0.50 Rinse 7A07 with tolu.ne trmnsfer to filter to lil9Sh c.te 

0.50 Allow filter ~ to finish Ind drain cake: prepare scnmber 
1.00 Add HCl in IPA to 7A08 aix mnd cool: unload cake frcm 7f02 
2.00 heet 7A08 to 103 deg c ,condensing IPA into IE03 

0.50 Add toluene to 7AOI ,aix Ind cool 
0.50 PUip scnmmr liquor frm 6E03 to 7A04: Transfer IE03 to 1101 

6.00 Crystalise for 6 hours 
1.00 Feed to centrifuge by gravity, 1st batc:h collected in GRC/V6 

1.00 2nd betc:h centrifugatian collected in GR.C/V6 
0.50 3rd batc:h centrifugation to Gat/V7: GRC/V6 pulped to 7A09 
0.50 1st batc:h rnporation in 7Af19: distil late collected in GRC/V3 

0.50 4th betc:h centrifugation collected in GRC/V7 

0.50 1st batc:h ewp. finished:GRC/V3 to 1R02: 7A09 pulped to 7A06 

0.50 5tll batch centr-ifuption to GRC/V6: GRC/V7 pulped to 7A09 
0.50 2nd batch rnporation in 7A09: distil late collected in GRC/V3 

0.50 6th batch centl"ifugation collected in GRC/V6 
0.50 2nd batc:h rnporation finished:GRC/V3 to 1102: 7A09 to 7A06 

0.50 6th batch c:entrifuption finished: GRC/V6 pulped to 7A09 
1.00 3rd batc:h evap. started i;'I 7A09: distillate collected in GRC/V3 

0.50 3rd batc:h ewp. done: GRC/V3 to IR02: 7A09 to 7A06: prep sc:nb 

1.00 Add Htl mnd water to ewporation reshtues in 7A06 Ind aix 

1.00 Allow 7A06 contents to settle foraing 2 phases 
• 0.50 Transfer 7A06 lower Aq. phase to 7X01: Toluene phase to GRC/MV2 

0.50 Add lllOll and Toluene mnd •ix 
1.00 Allow 7X01 contents to settle foraing 2 phases 

0.50 Tranter eq. phase to 2A01: Tr-fer tolUlne phase to 7A07 
0.50 Add Activated c:arban and Perfl l to 7A07 
1.00 Mix for 1 hour encl heat 

0.50 PUip to filter 7F02 
0.50 Allow filter precess to finish encl c:ake to drain 
0.50 Rinse 7A07 with toluene transfer to filter to wash cake 

0.50 Allow flt ter process to finish ..i c:ake to drain: prep. scrub. 
1.00 Add HCl in IPA to 7AOI aix n c:ool: unload c:ake frCllR 7f02 
2.00 heat 7AOI ,condensing IPA into IE03 

0.50 Add toluene to 7AOI ,•ix and c:ool 
0.50 PUip scr!Alber liquor frOll 6E04 to 2A01 

6.00 Crystalise for 6 hours 
1.00 Feed to centrifuge by gravity, liquor collected in GRC/V6 

0.50 untoed cake to for drying: GRC/V6 to GRC/MV1 for inciner•tion 
Process Complete 
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14.50 • • 
15.00 • • 
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T9ble 3.5.3 
Equi"'9flt Uti l iAtion Ti•t9ble 

DHZidlltion 

dT Description 

0.50 Trwwfer 1st eq. ~ fna 7AIJ2 to 7A04 
Trwwfer finillled 

0.50 Trwwfer 2nd eq. ~ fna 7AIJ2 to 7A04 

Trwwfer finished 

0.50 Trwwfer 3rd eq. ~ fna 7AIJ2 to 7A04 

Tr111Sfer finillled 

0.50 Trwwfer 4th eq. ~ fna 7l02 to 7A04 

0.50 Add .. Nitrate to 7A04: Prepa:-e sen.ti 7L01 

0.50 Trwwfer 7A04 to 7A05 

1.00 Add Htl to 7A05 

0.50 Tr111Sfer 7A05 to 2A01 

0.50 PUip 6E01/6E02 senmt>ing liquor to 2A01 

Deazidlltion CG111Plete 
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su.e St-.e A A 

3 5 0 0 

Tiaine Tilrine 5 

20.50 * * 
21.00 * 
21.50 * 

7.50 * 
1.00 • 
26.00 * 
26.50 • 
33.50 • 
34.00 • • 35.00 • 
35.50 

• 

6 6 6 7 

E E E I 

0 0 0 0 

2 3 

• * 

* 

* 
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Tlble 3.5.4 
~is-nt Utfl isation Timtlble 

u.ate Wlter lleutnl iution 

6 

E 

0 

4 dT Description 

0.50 Trwwhr l icpir, post clleziclltion, frm 7At..'"l5 to 2A01 

0.50 llUlp scrUlber l icpir frm 6f01/6E02 to 2A01 

0.50 T....ter c.plete 

0.50 llUlp scrUlber l icpir f,_ 6ECl3 to 2A01 
,,..,.,.,. ~ete 

0.50 T,..,.fer 7X01 to 2.A01 
,,...,.,. caplete 

* 0.50 Pwp llCnmber l i..,r frm 6E04 to 2.A01 

t.00 Add Ca 111dr1Nti• to 2A01 vitll •itation 

0.50 2A01 ran to dr'ain by sravity 

wesu .. ter neutnl isation ~lete 
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From the process description it can be seen that EPC stages 3 
and 5 are distinct processes and each may be carried out 
independently of each other. In order to draw the ove-·all 
equipment utilisation tiaechart drg. 92/013/306 it has been 

assU11ed that stages J and 5 will begin concurrently. 

The overall equipaent utilisation timetable aay be used to 
illustrate the deqree of equip11e11t usage throughout the 
process and clearly show where certain equipaent has the 
potential to be reused in various stages of the process. 
However, since this plant is to be connected for use on other 
processes in the future, all equipaent is considered 

essential • 

The charts also identify points of tiae where a lot of 
equipment is being used concurrently and are useful to give an 

early indication of required manning levels. 

From the timetables it can be seen that the batch times for 
stages J and 5 are 21 and 42 respectively. Stage 5 is thus 
rate limiting and in periods of continuous 24 hour production 

it can be seen from the stage 5 timechart that specifically 

vessel 7A08 is rate limiting. Allowing a 8 hour dead time for 
vessel 7A08 for cleaning and to provide a buffer between 
batches gives us a cycle time of approx 48 hours • 

Using a batch size of 290 kg of dry product 

Estimated Maximwn = 290 x 7 x 24 = 1015 kg/working week 
Production Rate 48 

In summary, in periods of 24 hours continuous production, of 
the order of a maximwn 1 tonne dry product per working week is 
produced. It must be emphasized that these figures are 

provisional based on GRC estimates and serve as a guide only. 
They are subject to modifications in the light of Alkaloida's 
present operating eYperience. 

Ref: 213-055.00C 3 I 13 
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It is understood that in the short tera the plant will be 

operated on a one shift basis which will be sufficient to aeet 
the liaited demand. It is understood that at a later date 

three shift working will be introduced. 

3.S.2 Downsuemn Pmc4SiM CDSP> 

The operations in DSP are performed in a sillple batcbwise 
linear fashion on isolated equipaent. It is therefore not 
considered essential to perform a full analysis at this stage. 

Ref: 213-055.DOC 3 I 14 
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4 BQUIPMBNT 

This section details the main process equipaent and identifies 
any special features. 

An equipment list is qiven which details equipaent nwnbers, 

operating conditions and sizes. 

The equipment specification section is a written description 

of each major item of equipment and any special features are 

noted. 

Equipment data sheets are given as a summary of the equipment 

specification • 

4.1 BQUIPMENTLIST 

The equipment list included in this section contains details 
of all the main pieces of process equipment and provides basic 
information such as equipment number, operating temperature, 

etc. 

The list includes the major process equipment items identified 

by Alkaloida and retains the Alkaloida numbering system for 
these items. Where equipment has been added by GRC 
Consultants, the numbers assigned begin with the letters GRC • 

Where specific operating temperatures and pressures were not 
available typical figures have been used. Specifications 
based on firm Alkaloida information are identified in the 
table (confidential data in the technical annex). 

The table also ncludes some additional pieces of equipment 

which are required for plant operation and the following notes 
should be read in conjunction with the equipment list. 

Ref: 213-057.00C 4 I 1 
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4.1.1 Svnthesis 

A nwnber of modifications of the oriqinal Alkaloida design 
have been made which affect the equipment list. 

It is not considered good Western practice to have a toluene 
head tank so this will be replaced with a new storage tank 
GRCN4, located outside in the raw materials tanks area. 

In order to provide a convenient and reliable means of quality 
control raw material sample that plant is provided with its 
own dedicated bulk liquid raw material tanks. A new water 
head tank GRC/9B01 is added ensuring that th£ plant operates 
independently of any site ring mains, thus ensuring quality 
fluctuations may be ~ore easily detected. 

It is not considered good practice to have a large amount of 
wheeled vessels operating on the plant floor when these 
wheeled vessels also travel across the site and may bring 
considerable contamination into the plant area. The entry of 

externally operating wheeled vessels into the plant area has 
been made unnecessary by the inclusion of ground floor pumping 
and materials receipt stations. 

Mobile tanks 6K02, 6K03 and 6KOS have been replaced with fixed 
tanks GRC/Vl, GRC/V2 and GRC/VS respectively • 

The balances have been included in this equipment list but 
will be located in a nearby storage area which Alkaloida have 
allocated for storage and dispensing purposes. 

4.1.2 DSP 

The preliminary Alkaloida design for the filter room shows 
submerged tanks as liquid containers which are drained by 
means of a dowr1 leg and suction pump. The cleanability of 
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this system is doubtful and an alternative arrangeaent is 
proposed which uses three upright tanlts which are bottom 
draining. The centrifuge and pressure Nutsche drains are 
pumped to these tanlts via a self priming filter discharge pump 
mounted at a level below the drain discharges. The tanlts and 
the filter discharge pump are included in the equipment list. 

Process material transfer from room to room on the ground 
floor is in the form of slurry or powder contained in wheeled 

bins. Nominally ten 1001 and ten 2501 bins have been 
specified. The number and type of these bins may be clearly 
defined at a later stage with reference to process operating 
conditions . 

One hand operated pallet type trolley is included for the 

transfer of finished product bins and general transfer duties 
throughout the plant. 

It is noted that Alkaloida do not include a sieve in their 
equipment list. However, if the final product is intended for 
further processing, other than redissolving, then a size 
classification step is required in the process. The hammer 

mill arrangement may provide a crude size classification but 

a sieve is required for improved classification, hence it is 
included in the list • 

The two driers on the plant require a vacuum set each and 

these have been included in the list. The vacuum sets include 
a pre vacuum pump condenser. 

The detailed requirements for the fitting out of the 

laboratory with items such as scales, glassware and 
particularly any specialist analytical equipment have to be 

developed by Alkaloida. 

Ref: 213-057.DOC 4 I 3 

--.. -:--· 

\ 

I . 



• 
l~ • 

r· 
I 

-

-

,. 

\ 

... 

t 

• 

• 

• 

• 

- ____..4.- - - . 

Provision should also be aade for the supply of cleaning 
hoses, a vacuwn cleaner and other miscellaneous cleaning 

supplies and equipment. 
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4.2 BQUIPMBNT KEY PBATURBS 

The following notes are intended to illustrate the more 
important features and aspects of the key equipment items. 
The 'general' notes are self explanatory and may be read in 

conjunction with section 11 on detailed engineering standards 
as appropriate. 

4.2.1 General 

All equipment supplied is to be of a quality consistent with 
use in the pharmaceutical industry. Equipment suppliers must 

have the necessary quality control procedures in place to 
ensure consistent quality of their products. 

All equipment in this multi-product plant is capable of being 
easily cleaned in a reproducible manner. Welds will be neat 
and polished and there will be a minimum of voids or pockets 
in the equipment desi~, thus minimising the retention of 
contaminating material. 

The equipment will have sufficient instruments and sample 
points to confirm correct and reliable operation. 

Equipment spares for the purchased model will be readily 
available. 

Equipment in contact with process material will be constructed 

from inert material which poses no contamination or reaction 
hazard. 

Equipment lubrication or coolant will be separated from 

process material in order to minimise contamination. 

Ref: 213-057.DOC 4 I s 
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Electrical equipment shall be provided in an appropriate form 
suitable for use in areas containing flammable vapours. The 
areas are classified into electrical zones in Section 8. 

Where valves are in contact with process aaterial, diaphragm 

valves or valves with a minimised dead zone should be used. 

4.2.2 Key Equipment Items 

Features of key items are noted below and possible suppliers 

are listed in Appendix I. 

4FOI PRESSURE Pn.TBR 

The pressure filter separates a slurry into its component 

parts producing a liquor (the filtrate) and a solid cake. The 
separation is achieved by means of filtration. The driving 

force for filtration is a top pressure and/or a vacuum below 

the filter surface. An internal rotating arm which may be 

raised or lowered is usually provided for cake smoothing, 

reslurrying and product discharge. 

Pressure filters of this type are manufactured by Rosenmund 

among others • 

Fig. 4.2.1 shows a pressure filter with the upper and base 

sections split for cleaning. The rotating arm in the upper 
section and the filter surface on the top of the base section 

can be clearly seen. 

A pressure filter may be supplied of the 'Rosenmund' type with 
a 2m2 filtration surface. An internal arm is required 

together with a liquid distribution system of nozzles for cake 
washing. 
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The pressurising gas used is nitrogen • 

The equipment and associated ancillary vessels are fully 
inerted with a nitrogen blanket system which is integral with 
the equipment operation. An engineering flow diagram, Drg. 
92/005/207, shows a suitable system and is included in Volume 

2. 

A local data logger and printer are provided to confirm 

correct batch operation. 

4P02 BASKET CBNTRIFUGE 

The basket centrifuge separates a slurry into its component 

parts producing a liquor (the filtrate) and a solid cake. The 

separation is achieved by means of filtration, with the 
filtratior. surface around the outside of a basket travelling 

at high speed. 

A typical centrifuge of this type is manufactured by 

Broadbent. 

Fig. 4.2.2 illustrates a drawing of a basket centrifuge. (An 

electric plough solids discharge arrangement is shown which is 

not in fact required for the SSMPU) • 

The basket centrifuge of the 'Broadbent' type is supplied with 
a filtration surface area of 0.7 m2. Cake washing facilities 
are included. The product is removed manually at the end of a 

batch. 

The equipment and associated ancillary vessels will be fully 
inerted with a nitrogen blanket with oxygen analysis under 

normal operation. This system will automate some parts of the 
centrifuge operation. Further details of the methods of 
inerting are included in Section 9. 
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Fig 4.2.2 Basket Centrifuge 
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An engineering flow diagram of a suitable centrifuge is 
included in Volume 2. 

A motion sensor and lid safety interlock will be fitted. 
There should be a large opening area on the top of the 
centrifuge for easy cleaning access. For flexibility and use 
in scale up work the basket motor drive should be a variable 

speed type. 

The filter media and maximum 'G' factor required (related to 
basket speed) should be assessed using specially constructed 
trials and/or analysis of data already collected. 

4TOI HORJZONTAL VACUUM DR.IBR. 

A horizontal vacuum drier dries the wet filter cake and 
produce a dry powder. The equipment consists of a heated 

hollow cylinder mounted horizontally. A ribbon blender or 

other mechanism distributes the process material over the 
heated metal surface. 

A drier of this type is manufactured by Buss AG. 

Fig. 4.2.J shows a photograph of a horizontal vacuum drier. 
There is a vacuum take-off point incorporating a filter 
section to retain process material. 

An engineering flow diagram for this piece of equipment is 
given in Volume 2. 

A horizontal vacuum drier is supplied to process a wet batch 
size of 200 kq. 

The equipment is steam heated and the powder is agitated using 
a ribbon blender inside the drying cylinder. 
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The drier has a dedicated vacuum and condenser unit located in 
a nearby service room. The type of conden3er required must be 
assessed with reference to process details. 

A bag filtration unit is used to retain the product powder in 

the body of the drier. 

An explosion vent is placed on an appropriate part of the 

equipment. 

A local data logging unit with printer is used to confirm 

correct batch 0~3ration • 

4T02 VACUUM TRAY DRIER 

A vacuum tray drier dries the wet filter cake and produces a 
dry powder. The equipment consists of one or more heated 

evacuated chambers on which trays of process material are 
placed. 

Driers of this type are manufactured by Calmic Eurovent Ltd. 

Fig. 4.2.4 shows a drier which has tray compartments which may 
be used separately • 

An engineering flow diagram for this piece of equipment is 
given in Volume 2. 

The vacuum tray drier is supplied to process a wet batch size 
of 200 kg. 

The drier is designed to be mounted flush with a clean room 

wall and serviced via a service room which the main body of 

the drier is housed in. 
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The drier has a dedicated vacuum and condenser unit located in 
the service room. The type of condenser must be finalised by 

reference to process details. 

The drier shall be designed to an explosion resistant shock 

pressure of 9 bar q (Kirkby and suvek, ref. 5). 

A local data loqqinq unit with printer is used to confirm 

correct batch operation. 

4HOI DOUBLE CONE BLBNDBR 

Double cone blenders mix powders by means of a twr..blinq vessel 
often incorporatinq internal baffles. They comprise a short 
vertical cylinder with truncated cones at each end which 

rotates about a horizontal axis. 

Blenders of this type are manufactured by Gardners. 

Fiq. 4.2.5 illustrates a double cone blender in use in the 

pharmaceutical industry. 

An engineering flow diagram for this piece of equipment is 

given in Volume 2 • 

A double cone blender is supplied to blend a batch size of 

400 kq. 

The blender is fitted ~ith a suitable device to explosion 
relieve or inert the equipment. Alternatively the blender 

could be built to withstand the maximum pressure of an 

explosion. 
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4HO'l HAMMER MILL 

A hammer mill causes vertical size reduction by means of the 
impact acticn of ha1U8ers rotatinq at hiqb speed. 

Hammer mills of this type are supplied by Apex. 

Fiq. 4.2.6 illustrates this type of equi~,t. 

An enqineerinq flow diaqraa of this piece of equipaent is 

included in Voluae 2. 

A hammer mill is supplied of an appropriate size, 
provisionally specified as 50 kq/br. 

The mill discharqe·:1 to a transfer bin, with local extraction 

to minimise airborne dust. 

The mill is supplied with appropriate explosion ventinq or 

containment. 

GRC06 SIBVB 

A sieve classifies materials in terms of size by means of one 
or more aqitated screens. Screen areas, screen mesh element 
sizes and nwnber of meshes required will be decided at the 
detailed desiqn staqe when product specifications are 

finalised. 

The sieve i5 provisionally sized at a throughput of so 
kg/hour. It should be able to accept a variety of mesh 
elements vith variou~ apertur• sizes. The equipaent should be 

mou.1ted on antivibration mounts and have a variable vibration 
frequency tor flexibility. 
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Consideration should be given to the use of an air swept sieve 
system, utilising pneumatic conveyinq. A drawing of a 
suitable system utilising Vac-U-Max pneumatic conveying 
technology is given in Volume 2 and is shown in Fig. 4.2.7. 
The sieve in the bottom left of the picture is mounted on a 
stainless steel ~able with castors. The operator can be seen 

loading the sieve by means of a vacuum pipe. 

GM02 SCALB 

A scale is used to measure final product weight during 

packinq • 

The scale weighs a maximum of 200 kq and be connected to a 
time, date and weight ticket printer. The weight should be 

displayed locally but the ticket printer may have to be 

located out of the process room for electrical safety reasons. 

The printed tickets are included in the process batch 

documentation. 

REACTOR (VARIOUS) 

A number of reactors are present in the synthesis suite used 
for various parts of the process. 

These reactors are steel vessels which have a chemically 
resistant glass lining and are supplied with top mounted 
agitator to facilitate mixing. They are in general a two 

piece unit with a main cover clamped to a base unit. The 

vessels are often designed to withstand elevated pressure and 
can be protected against overpressur.e by a bursting disk 
arrangement. 
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It is often necessary with stirred reactors containing 
materials capable of producing a flammable atmosphere to inert 

the reactor headspace using nitrogen. 

7L01fl SCRUBBER. 

A scrubbing tower operates by bringing a dirty exit gas into 
close contact with a scrubbing liquor. The scrubbing liquor 

may then either dissolve and/or chemically react with the gas. 

A typical scrubber consists of three main sections. A base 
unit which contains the scrubbing liquor which is pumped up 

and sprayed across the packed section. The packed section 

contains packing such as polypropylene 'pall' rings. The 

scrubbing liquor flows down and over these rings contact the 
dirty gas which is flowing upwards. A top section, the mist 

eliminator, prevents entrained droplets of liquid leaving the 

tower. 

The tower shown in Fig. 4.2.8 shows the scrubber liquor tank 
to be an integral part of the scrubber. The Alkaloida plant 

contains two scrubber towers each with two scrubber liquor 

tanks sited separately from the tower • 
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4.3 EQUIPMENT DATA SHEBTS 

Equipment data sheets are provided for all key items of 

process equipment. 

As appropriate, typical operating temperatures and pressures 

are noted. 

4.3.1 Synthesis 
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• 6.3 BQUIPMBNT DATA LQGGING AND INSTRUMBNTATION RBQUJRBMBNI' 

• 

• 

• 

Tables 6.3.1 and 6.3.2 give the equipment data aonitoring 
requireaents and the aeans by which they are achieved. 

The simpler pieces of equipaent with less reliance on external 

services such as vacu\IJI are .anually lOCJCJed. Process 
equipment that coaes into this category includes the basket 

centrifugal filter (4F02), double cone blender (4801), bmer 

mill (4H02), and the vacu\IJI sets for the driers. 

The more coaplex pieces of equipaent, with several operating 

paraaeters and relyinq on the perforllClllce of services, are 
locally autmaatically dataloqged. This data is also printed 

at a local station. 
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Table 6.3.1 

ITEM DESCRIPTION NO DATA LOGGED 
OFF 

2T01 Reactor 1 None 

2A01 Reactor 1 None 

7A01 Reactoc 1 None 

7A02 Reactor 1 Vessel temperature, vessel 
pressure, vapour exit 
temperature 

7AOJ Reactor 1 None 

7A04 Reactor 1 None 

7A05 Reactor 1 None 

7A06 Reactor 1 Verse! temperature,vessel 
pressure 

7A07 Reactor 1 Vessel temperature, vessel 
pressure, impeller speed, 
vessel weight 

~ 
....... ~ ....... ,.. 
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' 
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• 
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METHOD 
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central computer 

central computer 

central computer 
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lROl Tank 1 None 

1R02 Tank 1 None 

2T02 Tank 1 None l. 
I . 

2TOJ Tank 1 None 

6K01 Mobile 1 None 
Tank 

--
61<04 Mobile 1 None 

Tank 

1 None I 7L01 Gas '· Scrubber 

7L02 Gas 1 None 
Scrubber 

-
6E01 Tank 1 None 

6E02 Tank 1 None 
' 

6EOJ Tank 1 None ~ 
I 
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1S02 Centrifugal 1 None 
Pump 

-
1S03 Centrifugal 1 None 

Pump 

1SC'4 Centrifugal 1 None 
1_ 

Pump I 

--
6S01 Centritugal 1 None ,, 

Pump 

--
6S02 Centrifugal 1 None 

Pump 

--
6S03 Centrifugal 1 None i 

Pump '. ! 
-

6S05 Centrifugal 1 None 
Pump 

--
6S07 Centrifugal 1 None 

Pump 

--
6S08 Centrifugal 1 None 

Pump 
I 
~ 

I 

I 
/ 

~-

t- ~-T;a:ac. 
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• 
6$09 Centrifugal 1 

Pump 

6M01 Balance 1 

6M02 13alance 1 

GRC/ Tank 1 
9801 

GRC/ Tank 1 
Vl 

GRC/ Tank 1 
V2 

GRC/ Tank 1 
VJ 

GRC/ Tank 1 
V4 

GRC/ Tank 1 
vs 

GRC/ Tank 1 
TRl 

~ 
~ -.......... ~ 

. ,.. 
-~··,,. 
~,,,,. 

• 
None 

Weight, time and date 

Weight, time and date 

None 

None 

None 

None 

None 

None 

None 

- ' 
' I 

• 
~ 

I 

Local printer 

Local printer 

. 
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GRC/ Tank 1 
Pl 

GRC/ Tank 1 
P2 

GRC/ Tank 1 
P3 

--
GRC/ Pump 1 
P4 

GRC/ Mobile 1 
MVl Vessel 

GRr;/ Mobile 1 
MV2 Vessel 

' '\ 
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• • 
None 

None 

None 

None 

None 

None 
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- -Table 6. 3. 2 

ITEM 

4F01 

4F02 

4T01 

4T02 

- - 4 HO l 

4H02 

JSOl 

6M02 

DESCRIPTION NO 
OFF 

Pressure l 

Basket 1 
centrifugal 
Filter 

Horizontal 1 
Vacuum paddle 
Dryer 

Vacuum Tray 1 
Dryer 

Double Cone 
Blender 

Hammer Mill 

Centrifuge 
Room Pumps 

Scale 

l 

1 

2 

1 

~ ...... iiirt:,;.. 

-,. 
~4. .•. -. ,.6 . .,...,. ·-
~'"'"" "' ' . - .. 

• 
DATA LOGGED 

Impeller speed, operating time, 
differential pressure 

Rotational speed, operating time 

Impeller speed, operating time, 
pressure, temperature 

Operating time, temperature, 
pressure 

Rotational speed, operating time 

Rotational speed, operating time, 
Screen size 

Operating time 

Weight with time reference 

--• I 
I 

• • 
METHOD 

Local Automatic datalogging with printout 

"!anual 

Local automatic datalogqing with printout 

Local automatic datalogqinq with printout 

Manual 

Manual 

Manual (if required) 

Automatic printout with date and time 
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GRCOl Filter Room 3 Volume and f~r weight 

Tanks 

GRC02 Filter 1 Operating time 
Discharge Pump 

GRC03 Sieve 1 Operating time, Screen sizes 
Mechanism Oscillation rate 

GRC07 Vacuum sets 2 Operating time, operating 
- - - - for dryers temperature 

Services steam Pressure, nitrogen pressure 
Process vacuum, cooling water 
temp, chilled brine temp, various 
service flows 

~ 
.... ~ ...... .,.,. ... 

f 
_..,,.... --~ 

• ~ • : . '1f I 

• • 
Manual 

Manual 

Manual 

Manual 

Log services automatically/manually when ou 
of specif !cation, use totalisinq meters to 
loq various service flows 

/ 
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• Sufficient local instrumentation is installed on bath the 
process equipaent and the utilitittS and services to enable the 
plant to be operated under the full control of the plant 
operators. Where equipaent is normally operated as part of a 

process system., instruaent readouts for all the instruments in 

the system are grouped at the noraal operator control 

position. 

• 

• 

• 

All the instrumentation scales are based on the same 

acceptable system of units 1 e.q. SI Units. 

6.4 BQUIPMBNT ALARMS 

The centralisation of alarm m~nitoring is readily achieved by 

the use of a central monitoring PC and a distributed control 

system. Alarm actuation and sounding should be carried out at 

a local level with the central PC ideally detecting the 
presence of an alarm flag in the local controller. A central 

alarm system may also be developed in a more conventional 

hardware type system utilising relays. 

The mode of operation in the SSMPU may mean equipment is 

always supervised locally. In this case a central alarm 

system is not necessary • 

6.S SERVICE AND UTll.ITY ALARMS 

Alarms are to be installed for service failures which could 

compromise batch quality or cause a risk to personnel. Alarms 

are therefore recommended on the following services. 

1. Process Steam, required for the operation of the drier. 

Ref: 213-059.DOC 6 I 7 
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Nitrogen, for the operation of the pressure filter and 
also aust bf! ~resent for safety reasons or. the pressure 

filter and centrifuge. 

3. Process Vacuua, for soae operations of the pressure 

filter. 

4. HVAC, for the maintenance of a suitable process 
envirollllent and also for safety reasons. 

5. Breathing Air, maintained for safety reasons. 

6 • 

7. 

Chilled Brine and Cooling Water, used in the condenser 
which protect the vacuum pumps. Failure of this suppl}' 

could lead to premature failure of the vacuum pumps. 

Demineralised water quality, used for cleaning process 
equipment and may come into contact with the product. 

The alarm service should be central as one service may be used 
in several parts of the plant. The physical location of the 

control panel will be specified as part of the detailed 

desiqn. 

The services can be logged in one of 4 main ways • 

(a) Automatic monitoring of service conditions, with constant 

datalogging and alarm facility. 

(b) Automatic monitoring of service conditions with alarm 
facility and datalogging when in alarm condition. 

(c) Automatic monitoring of service conditions with alarm 
facility and frequent manual loqqing of services under 

alarm condition. 

Ref: 213-059.DOC 6 I a 
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.. (d) Manual monitoring of service conditions with frequent 
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• 

manual loqging of services under alarm conditions. 

Note that even with automatic monitoring of service 
conditions, manual recordings will still have to be made, but 
at less frequent intervals. 

For this facility 'Automatic monitoring of service conditions 
with alarm facility and frequent manual loqging of services 
under alarm conditions' is considered suitable. 

HVACAJarms 

The pressures of individual rooms are fed to a central area 
where they are recorded manually on a regular basis. Alarms 
are fitted to this system to ensure correct pressure 
differentials between rooms. 

Each room has a flush fittiDg wall mounted temperature gauge. 

Process rooms handling powder have a flush fitting wall 
mounted humidity gauge. 

The alarming of the HVAC equipment will be dealt with at the 
detailed design stage and will be influenced by the exact type 
of equipment used. 

Fire Alarms 

A central alarm system providing adequate alarm to all parts 
of this system is to be installed. This system is to be 

interfaced with other nearby alarm systems from areas which 

may prejudice the safety of workers in this area. The fire 

R~f: 213-059.DOC 6 I 9 
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detection siqnals located in individual rooms are fed back to 
a suitable overall site monitoring area and also displayed 

locally in this facility. 

6.6 ON-SITE COMMUNICATION 

The form of plant communication must be assessed by Alkaloid. 

It is expected that a centralised Tannoy system would be 

suitable. Access to this Tannoy system could be achieved via 
a telephone operator elsewhere on the site. The system could 
be mounted in the corridor or ceiling space. An inter-room 
intercom is not expected to be required for this facility. 

This will be finalised as part of the detailed desiqn . 

6.7 PLANT AND BMBRGBNCY LIGHTING 

Lighting on the plant is arranged so that all areas are well 
illuminated. Where necessary as indicated by the hazardous 

zone classification drawings in section 9.2, flameproof 

lighting is used. 

An emergency lighting system is to be provided to enable safe 

evacuation from the plant • 

Alkaloida must advise on the requirement for back-up power 
from an emergency generator for process and economic reasons. 
This emergency lighting can be provided from this circuit if 
available or can be of rechargeable type. 

Ref: 213-059.DOC 6 I 10 
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• 6.8 BLBCTRICAL SPBCIPICATION 

• 

• 

• 

The plant is provided with single and three phase electricity 

rated at 

Single phase 220 V 50 Hz 

Three phase 380 V SO Hz 
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7.1 Bun.DING LAYOUT 

- 7.1.1 Synthesis • 7.1.2 DSP 

7.2 BQUIPMBNT LAYOUT 

, 1.2.1 Synthesis 
,. 

7.2.2 DSP 

\ 
7.3 PBRSONNBL FLOW 

7.3.1 Synthesis 

• i.3.2 DSP .. ~ 
'~ ~ 

7.4 MATERIALS FLOW 

""' " • 7.4.1 Synthesis 

7.4.2 DSP 
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7 LAYOUT 

The plant layout is described with respect to site location 
and personnel and materials flow. 

7.1 Bun.DING LAYOUT 

The SSMPU is located on two fl\lOrs in the empty section of an 
existinq building adjacent to a plant producing the 

intermediate, Iminodibenzyl. The new plant does not, however, 
share any HVAC equipment and has separate entrances. 

The synthesis plant is located on the first floor and has a 
separate entrance to the DSP plar~ 

7.1.1 Svntbesis 

The first floor synthesis suite is accessed by means of a 

small chanqinq area and staircase which is located on the 
qround floor but is isolated from the DSP facility. The 
qround floor entrance block also contains washinq and we 
facilities, as can be seen as part of the external equipment 

layout drawinq 92/013/103, included in Section 3 • 

Also c~ntained in Section 3, the first floor layout, drq. 

92/013/102, shows that there is a central main Process Hall 
surrounded by several smaller rooms. 

Two process rooms are seqreqated from the main area, the 

dangerous process room and the tilter room. The whole area is 

overlooked by a raised control room which is isolated from the 
main procass hall by an air lock. 

Ref: 213-060.DOC 1 I l 
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7.1.2 DSP 

The ground floor DSP process rooms are arranged to give a 
reasonably linear flow of 'in process material' from reception 
on the ground floor via a pipeline to the filter room to 
despatch from the 'cleared finished products' store. 
Hungarian convention on the glass venting of rooms containing 

potentially explosive mixture requires that all the process 

rooms are adjoining an outside wall. 

The lack of availaoility of space has required that some 
pieces of equipment share rooms. This is not expected to 
cause problems with regulatory authority approval as the plant 

will be d~dicated to one product at a time • 

The ingoing and outgoing change facilities share the same 
rooms. This is acceptable for a medicinal chemicals plant 
producing one product at a time. The present scheme is to 

have one shift per day so little crossing of personnel is 

likely to occur in these rooms. 

Alkaloida have proposed a layout as defined by Alkaloida 
drawing no. T3523. This is reproduced in this report as GRC 

drawing no. 92/005/101. The work on the construction of the 
internal walls of this plant, as defined by this drawing, is 

substantially complete • 

GRC consultants proposes a new layout, drg. no. 92/005/102 
which retains as much of the internal, already constructed 
wal!s as practical. These layouts are contained in Section 3. 

The new layout retains most of the original internal walls, 
the changes occur in the changing area. There is also a small 
change with the inclusion of an emergency escape door and a 

pass through hatch in the Product Receipt room (room 22) and 

the Cleared Finished Products store (room 23). 

Ret: 213-060.DOC 1 I 2 
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The changing room now incorporates a two-stage change facility 
which is shared by personnel coming in and going out. This 
layout facilitates the limited reuse of clean clothing if 
required and provides better washing facilities. Movement 
protocols have been developed as an aid to layout and are 

included in section 7.5. 

The pass through hatch between the product receipt room (room 
22) and the cleared finished products store (room 23) provides 
a physical barrier betwe-n clean and dirty areas. The hatch 
is constructed in such a way that only one of the two doors 
can be open at any one time. This mechanism prevents ingress 

of contaminating material from the dirty cleared finished 

products store to the clean product receipt room • 

The difference between the two layouts is shown in GRC drg. 
92/005/111. Substantial changes to the internal walls are not 

required to upgrade the new layout. 

Toilets are not provided in the clean process area. Any 
requirements for the lavatory must be attended to during 

breaks as a matter of strict discipline. A toilet is provided 
in the primary change area for this purpose. Draft changing 

protocols for the purposes of clarifying room design are 
detailed later in this section. 

The upper level floor is sealed to prevent any leakage between 
the two levels. A sealed suspended ceiling is installed on 

the ground floor with HVAC purging of the void area. HVAC 

ducting and service pipes are also installed in this void 

area. 

Floor drains have already been installed by Alkaloida and are 
detailed in Alkaloida Drg. EG 2409 (GRC drg. 92/005/112). 
There is extensive use of floor drains which is not consistent 
with good practice in a modern pharmaceutical plant. The 

Ref: 213-060.DOC 7 I 3 
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layout of floor drains is detailed in Section 5. There should 
be no floor drains in any process rooms except the filter 
room, where hoses will be used for cleaning. 

Unnecessary drains with infrequent use present a 
microbiological risk. The loss of the sealing water by 
evaporation leads to the risk of vapour and aerosol 
contamination originating from the main drain. The subject of 
drains and the means by which unnecessary drains should be 

sealed requires discussion with Alkaloida. 

The main process corridors are 2 metres wide which give good 

access to process material traffic. 

7.2 BQUIPMENT LAYOUT 

7.2.1 Synthesis 

A preliminary equipment layout has been developed by Alkaloida 

(Alkaloida drq. T3524). A revised layout with the 
introduction of some new equipment is shown in drq. 92/013/102 
first floor equipment layout located at the end of Section 3. 

The main process area contains reactors of various sizes and a 
vessel which will operate as a specialist two phase 
liquid-liquid extractor. Space has been left for the possible 

futurP. inclusion of a drier and a pressure filter. 

The dangerous process area contains reactors and a pressure 
filter. A second pressure filter is located in the filter 

room and will be used ~ith activated carbon in the EPC 

process. 

A control room is provided for location of control equipment 

and general supervisory duties. 
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7.2.2 DSP 

A preliminary equipment layout in individual rooms has been 
developed by Alkaloida (Alkaloida Drq. T3523). The revised 
layout developed by GRC takes into account handling and 
accessibility to the equipment and is shown in drq. 92/013/102 

Ground Floor Room Layout located at the end of Section 3. 

The double cone blender is located inside a caqe in the 
blending and packing room (room 20). This is for safety 
reasons as the blender is classed as rotating machinery. 

The service equipment for the dryers is contained within a 
service area (Service Room A) which is not part of the clean 
process area and accessed separately. As is normal practice 

the tray vacuum dryer is sealed into a service wall. 

The HVAC equipment for this plant is mounted above service 

room B on the 1st floor. HVAC ducting is led above the ground 
floor false ceiling and below the sealed upper level floor. 

7.3 PBRSONNBL FLOW 

7.3.1 Svntbesis 

• Personnel enter the synthesis suite via a dedicated entrance 
lobby and enter an overcoat chanqe area where a partial change 
of clothing may occur. A wash and toilet area are located 

adjacent to the overcoat change area and personn~l may use 

these facilities when in this area. 

Process workers then enter the first floor synthesis suite via 
the stairs and the upstairs lobby. Personnel leave the area 

in the same manner. 

Ref: 213-060.DOC 1 I s 
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7.3.2 DSP 

Personnel enter and leave the building through a common set of 
changing areas. A worker in the clean area wears essentially 
two layers of clothing. Good quality relatively clean two 

piece workwear covered by a one piece clean coverall. 
Changing from street clothes to workwear occurs in the primary 
change area and the clean coverall is put on in the secondary 

change area. 

An overview of personnel flow in the plant is presented as 
drg. 92/005/113. From this drawing it can be seen that the 

personnel flow is reasonably linear • 

In order to confirm the satisfactory layout of the change area 
a changing protocol has been developed and is presented later 

in this section. 

All personnel entering the clean area of this facility must 
pass through, and change in, the change area as a matter of 

strict discipline. This includes maintenance and QA 

personnel. 

Breaks by personnel are taken elsewhere on site after changing 

back into street clothes. 

The use of the toilet is strictly limited to arrival, 
breaktime and work finish. Any emergency use of the toilet 

requires changing back into street clothes. 

A shower is provided for outqoinq personnel. A worker enters 
the shower room with his street clothes. He will then shower, 
dry himself and emerge from the shower in his street cl~thes. 

All protocols for personnel and material flow once fully 

developed must be strictly adhered to~ 

Ref: 213-060.00C 1 I 6 
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7.4 MATBRIALS FLOW 

7.4.1 Synthesis 

Solid and small volume liquids are stored and dispensed in a 
nearby facility. They are transferred in sealed containers 

and enter the facility via the materials lift. 

Drg. 92/013/104 gives an overview of materials flow and 
identifies the bulk storage vessel area and the waste receipt 

area. Note that the first floor synthesis plant uses ground 
floor external vessels for both raw material storage and waste 

collection. 

Sodium hydroxide and toluene are delivered to the SSMPU by 

mobile wheeled vessels and are pumped into bulk storage 
vessels in the bulk storage vessel area. Hydrochloric acid 
and HCl in isopropanol are also stored in bulk tanks in this 

area but these materials are delivered in barrels to the 

SSMPU. 

Wastes are transferred out of the synthesis suite to the waste 
collection area. organic wastes are taker. away for recycling 

or incineration. 

Aqueous wastes are treated in the external vessel 2A01 in the 

waste area before running to drain • 

The product from the synthesis suite enters the DSP area 
directly from a pipe connecting first floor vessel 7A08 to the 

ground floor filter area. 

Ref: 213-060.DOC 1 / 1 
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7.4.2 DSP 

Process materials enter the filter room in the form of a 
slurry piped by qravity from the upper floor. The rooms are 
arranqed alonq the lenqth of the main corridor in the logical 

order in which the unit operations are carried out. The flow 
is basically filtration, dryinq and then millinq, blendinq and 

packinq and finally despatch. 

The packing materials enter the plant via the qoods in receipt 
and cleared goods in. Finished and packed qoods leave the 
plant via the product receipt roo• and upon receivinq QA 
approval are transferred to the cleared finished products 

store to await despatch • 

From drq. no. 92/005/114, overview of Material Flow, it can be 
seen that this layout gives a reasonably linear flow of 

materials. 

7.5 PBRSONNEL MOVEMENT PROTOCOLS 

Personnel movement definition in the DSP area is particularly 
important for Good Manufacturinq Practice consideration. For 
this reason personnel movement protocols have been developed 
for the qround floor DSP area and are detailed below • 

The layout of the changing rooms is dependent on chanqinq 
protocols and draft changing protocols are presented here for 
development and integration with the general operating 

practices of Alkaloida. 

The personnel movement protocols include the use of tac mats 

in the positions shown in drg. 92/005/105. 

Ref: 213-060.DOC 7 I s 
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Protocol 7.5.1 'Personnel Transfer from Outside to Plant 
Processing Area' is presented and should be read in 
conjunction with drq. 92/005/103. The drawing illustrates the 
route taken during personnel movement and each positional 
number on the drawing corresponds to an instruction number in 

the protocol. 

It can be seen that a member of staff enters the building via 
the entrance lobby (rooa 1) and S11all lobby (room 2) to the 

primary change area (roo• 3). In the pri•ary change area, the 
person washes and changes in a strict predefined manner and 
enters the secondary change area (roo• 4) in relatively clean 
workclothes. In this area the worker dons a further set of 

clean clothing including a clean coverall and enters the plant 
via the lobby (rooa 5) to go about his duties. 

Protocol 7.5.2 'Personnel Transfer from Plant Processing Area 
to Outside' is the second personnel transfer protocol and 
should be read in conjunction with drg. 92/005/104. This 
protocol is essentially the opposite procedure to entering the 
plant. 

Note that the protocols specify that mask, gloves and 
overshoes are disposable. The clean coverall may undergo 

limited reuse. These protocols, once finalised and agreed. 
must be followed in all cases except emergencies by workers 
entering and leaving the plant. Note that for breaks and 
lunch workers must completely disrobe and leave the building 
to take their break elsewhere on site. 

The toilet facilities are not accessible to workers in work 
clothes of any kind. The uee of the toilet is strictly 
limited to arrival, breaktimes and work finish. Any emergency 

use of the toilet requires changing back into street clothes. 

The protocols make use ot two step over benches, to physically 
and psychologically separate areas of differing cleanliness. 

Ref: 213-060.DOC 7 I 9 
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Protocol 7.S. l 
Personnel Transfer from Oulside to Plant Processing Area 

LOCATION 

Outside 

Lobby 

Lobby 

Primary Dressing 
Rooa Area A 

Primary Dressing 
Room Area B 

Secondary Dressing 
Room Area A 

OPERATION 

Wipe footwear on external mat 
Through door to 

Through doer to 

over tac mat throuqh door to 

Reaove coat, place in locker 
Go to toilet if required 
Wash hands 
Chanqe into workwear and socks 
wash hands 
Step over bench putting on 
workshoes to 

over tac mat 
Wash hands 
over tac mat throuqh door to 

Chanqe into clean coverall 
Step over bench putting clean 
disposable covershoes on to 

Secondary Dressing Collect and wear disposable mask 
Room Area B Collect and wear disposable 

gloves 
Throuqh door to 

Lobby Throuqh door to 

Plant 

Ret: 213-060.DOC 
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Protoc:ol 7.5.2 
Personnel Transfer from Plant Processing Area to Ouuide 

LOCATION 

Plant Processing 
Area 

Lobby 

Secondary Dressing 
Room Area B 

Secondary Dressing 
Rooa Area A 

Priaary Dressing 
Roo• Area B 

Primary Dressing 
Roo• Area A 

Lobby 

Lobby 

Outside 

Ret: 213-060.DOC 

OPERATION 

over tac mat through door to 

Through door to 

Dispose of aask ~nd gloves 
Step over bench disposing of 
overshoes to 

Change out of clean coverall, 
hang coverall for reuse 
Through door to 

over tac mat 
Wash hands 
over tac mat 
Step over bench storing clean 
shoes for revearing 

Reaove workvear place in locker 
for reuse 
wash hands 
Go to toilet and rewash hands if 
required 
Shover if required 
Put on coat 
Through door to 

over tac mat 
Through door to 

Through door to 

1 I 11 
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• 7.6 MATERIALS MOVEMENT PROTOCOLS 

• 

• 

• 

Materials movement definition in the DSP area is particularly 
i•portant for Good Manufacturinq Practice consideration. For 
this reason materials moveaent protocols have been developed 
for the qround floor DSP area and are detailed below. 

The aoveaent of materials in the DSP plant influences the 
layout of the plant. Draft materials aoveaent protocols are 
therefore presented here for consideration. The movement of 
process material, packing material, finished packed qoods and 

process saaples is also descril>ed in this section • 

Process material is transferred via a pipeline fro• the first 

floor to the filter roo• (roo• 14) on the qround floor. The 
material is transferred in the form of a slurry and the first 
unit operation of this part of the process is to separate the 
slurry into a cake and a liquor. This operation is carried 
out by one of the two filters in this rooa. 

Drq. 92/005/114 gives an overview of the material flow, 
shoving process and packing material movement. The drawing 
showing material movement for an example process, process 1 as 

defined in Section 3.2. 

The process material follows a fairly linear path down the 
main process corridor. Transfer between rooms is by means of 
closed bins. 

The transfer of packing materials from outside to the plant is 
the subject of protoccl 7.6.1. The procedure is based on the 

procedure of double wrapping, an overwrap to protect a clean 
underwrap. The material must also await QC approval before 
being used on the plant and the layout must take this into 
account. 

Ref: 213-060.DOC 1 I 12 
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Protocol 7.6.2 details the transfer of finished products to 
the outside. This procedure also involves quality control 
procedures. Finished products may not be transferred to the 
cleared finished products store (rooa 23) for despatch until 

authorisation is given by Quality control personnel. The 

transfer involves usinq a pass through hatch to protect the 

clean product receipt rooa (room 22) from contamination 
originatinq from the relatively dirty cleared finished goods 

store (room 23). A pressure differential between these rooms 

is also used to miniaise the risk of contamination. Note that 
no shedding packing aaterials aay be used in the clean area. 

Protocol 7.6.3 details the moveaent of samples from inside the 

plant to a laboratory outside of the plant for analysis. The 

protocol proposes that the sample be taken by a member of 

Alkaloida production staff and be placed in the pass through 

hatch between the product receipt room (room 22) and the 

cleared finished goods store {room 23). The finished bulk 

pharmaceutical chemical stored in keqs must be saapled before 

final weighing and sealing in the blending and packing room. 

A member of quality control staff may then remove the sample 

for further analysis. This method, together with an 
appropriate opera~or sampling accuracy validation procedure, 

is preferred in Western European plants. GRC Consultants 

understands that this method is not consistent wi~h existing 

Alkaloida practices but is consistent with efficient operating 
practice . 

The movement protocols are presented as draft versions for 

finalisation in the detailed design stages. The protocols 

must be discussed and integrated into the Alkaloida working 
practices. 

Ref: 213-060.DOC 1 I 13 
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Protocol 7 .6.1 

Packing Materials Tnmfer From Outside to Plant 

l. Worker wearinq outdoor clothinq delivers the wrapped packinq 

materials to the 'Goods in Receipt' room. 

2. The same worker cleans the outside of the packaqing with a 

daap cloth. 

3. QC arrive at a later date and exa:aine packaqing. 

4. If the packaging passes the QC returns and appropriately 
labels the goods. The QC remove the external packaginq while 

retaining the internal packaging and passes the goods 
carefully through to the cleared goods in room without 
entering this room. Note that materials entering this 
facility must be double wrapped to ensure proper operation of 

this protccol. 

s. When the packaging is required a clean clothed worker enters 
the 'Cleared Goods In' room and unpacks the packaging 

material disposing of the outside wrapping into a bin in this 

area. 

6. The packaging material without its external wrapping is then 

transferred to the packing area. 

Ref: 213-060.DOC 1 I 14 

\ 



.... . 
I· • .. r 
\ 
-

... -

' 

... 

l 

# --·· -

Protocol 7 .6.2 

Tramfer of P"misbed Products to Outside 

1. 

2. 

3. 

4. 

The finished BPC is packed and weighed in the blending and 

packing room (Room 20). 

The material is then transferred to the Product Receipt Room 

(Room 22) and here awaits QC results. 

If the product passes the QC tests it will be appropriately 

labelled and passed through to the Cleared Finished Goods 

Room (Room 23) via the transfer hatch • 

The Cleared Finished Goods Room (Room 23) is not part of the 

clean area of the plant and goods are despatched from this 

area by men in outdoor clothing. The goods should be loaded 

onto a vehicle under cover. 

Ref: 213-060.DOC 1 I 15 
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Protocol 7 .6.3 

Sample Movement 

1. Sample taken by the process operator in clean area and sealed 

in sample container. 

2. Sample taken to the pass throuqh hatch between the product 
receipt room (room 22) and the cleared finished qoods store 

3. 

4. 

(room 23). 

Sample reaoved by a meaber of the quality control staff in 

normal workclothes from the dirty side of the hatchway via 

the cleared finished qoods store (rooa 23). 

Sample taken for analysis elsewhere on site. 

Ref: 213-060.DOC 7 I 16 
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8 BUILDING DESIGN 

This section on building design contains a description of each 
of the rooms, the requiied room finishes and environmental 

conditions. Aspects of the heating, ventilation and air 
condit.:.oninq requirements with particular reference to the GMP 

considerations are also included. 

8.1 ROOM DESCRIPTION 

8.1.1 Synthesis 

Description tf2 • 
S1 Main Process Hall - contains the main process reactors 

S2 Filter Room - contains a filter set for activated 

carbon filtration 

SJ Dangerous Process Room - contains reactors and a filter 

set 

S4 Air Lock - for isolation of the control room 

SS control Room - raised room for controlling and 

supervising processes and the work floor 

56 Upstairs Lobby - lobby leading to: stairs qoing down to 

ground floor, stairs qoing to roof, lift, synthesis 

main process hall 

57 Lift 

SS Stairs - leading from ground to first floor 

59 overcoat Change - small changing area 

Ref: 213-062.00C s I 1 
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510 WC 

511 Washrooa - room leadinq to WC and containinq a wash 

basin 

512 Downstairs Lobby - lobby between outside and overcoat 

chanqe 

513 Air Lock - air lock between the process hall and the 

upstairs lobby 

514 

8.1.2 DSP 

Motor Control Room - contains heavy electrical 

equip•ent for the 5SMPU 

Room No. Description 

1 

2 

3 

4 

5 

6 

7 

Entrance Lobby - People and materials enterinq the 
buildinq all enter via this common area. 

Lobby - An air lock to separate the relatively 
dirty entrance lobby from the primary change area. 

Primary Change Area - The area where personnel 

chanqe from street clothes to wor.kwear. 

Secondary Chanqe Area - The area where personnel 
chanqe into coveralls. 

Lobby - An airlock to separate process a.rea from 
chanqinq rooms. 

Wash Area A - Primary chanqe wash area. 

Shower - Primary chanqe shower. 

Ref: 213-062.DOC a I 2 
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8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Toilet - Priaary change toilet. 

Wash Area B - Secondary change wash area. 

Goods in Receipt - Goods awaiting test results 

prior to release into plant. 

Cleared Goods In - Goods cleared by QC for use on 

the plant. 

Main corridor - Connecting corridor. 

Process Store - Store for aaintenance, special and 

other equipment. 

Filter Room - Containing a basket centrifuge, a 
pressure filter and associated tanks and pwaps. 

Wash-up Room - For the cleansing of soiled 
equipment. 

Laboratory - For in-process testing. 

Drying Room A - Contains a horizontal vacuum 

dryer • 

service Room B - Contains the service equipment, 
such as vacuum pumps for the vacuum dryers. 

Drying Room B - Contains a vacuum tray dryer. 

Blendinq and Packinq Room - Where millinq, 
sievinq, blendinq, product weiqhing and packinq 

operations are carried out. 

General Store - Store tor miscellaneous small 
items. 

Ref: 213-062.DOC s I 3 
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Product Receipt Roo• - Store for finished BPC 
awaitinq release authorisation fro• QC. 

Cleared Finished Products Store - Store for goods 
which have received release authorisation fro• QC 

and are awaiting despatch. 

Service Roo• B - contains service equipment for 

qround and 1st floors. 

8.2 ROOM STANDARDS 

8.2.1 General CJaaificldoa 

In this section, five classes of roo• standards are defined as 

shown below. 

Table 8.2.1 

GRC Class Description Clean Room standards 
Room USA EC UK 
Standard 

cs Basic Industrial Standard N/A N/A N/A 

C4 Hygienic Standard N/A N/A N/A 

CJ Low Controlled Class 100,000 D K 

C2 Intermediate Controlled Class 10,000 c j 

Cl High Controlled Class 100 AB CF 

N/A Not Applicable 

USA Standard is 2090 (1988) 

EEC Standard is GGMP (1992) 

UK Standard is BS5295 (1989) 

The table shows, where applicable, the approximate clean rooM 

standard• which may be met by these classes of room. 

Ref: 213-062.00C 8 I 4 
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CS BASIC INDUSTRIAL STANDARD 

This standard applies to all general offices, changing rooas, 
aaenities, corridors, control rooms, and cheaical processing 
areas etc, except where otherwise indicated on the individual 

Roo• Specifications. 

SteaE i~ available for either direct or indirect heating. 

-
Adequate protection is to be provided to chanqing and toilet 

areas. 

File ProtedioD 

Detection: saoke and rise of heat detection. 

Fighting: Local hand-held extinguishers. 

Access 

Normal: Authorised personnel via reception/entrance lobby. 

Maintenance: As above and based on permit to work. 
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• C4 HYGIENICSTANDARD 

HV AC Scrvic:es 
Teap: Heated to leqal ainiaua by steam radiant panels or with 

HV systea. 
Humidity: Not controlled 
Air changes: 5 per hour 

Forced/natural: Forced 
Pattern: High level in, low level extract 

Pressure: Ataospheric 
Filtration: Min 96t efficiency to BS2831 No. 2 test dust 

Recirculation: Not aore than sot 
Heat recovery: None 

Bledrical Services 
Power outlet type: Flush, sealed 
Phone outlet type: Flush, sealed 

Lighting level: 500 lux 
Lighting type: Twin fluorescent tube with diffusers, readily 

cleanable 

F"misbes 
Floor: Smooth, hard, non-dusting surface, acid/alkali 

resistant, washable, e.q. 'Ucrete' or equivalent 

Walls*: smooth, hard, non-shedding, washable. Preferred 

~ finish: 2 coat epoxy sealed 'plaster pac' with suitable 
corner/edge protection. Alternatively concrete blocks or 

similar may be used instead of 'plaster pac'. 

ceilings•: smooth, non-shedding, cleanable, sealed with epoxy 

paint, e.q. sealed plasterboard or painted. 
Skirting: Wall to tloor finish in floor finish material. 

covinq: Not required. 

Ret: 213-062.DOC s I 6 
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Doors•: Generally to industry standard, flush, qloss painted, 
self closinq, with SAA furnitura and vision panels qlazed to 

fire protection requireaents. 

Windows: Flush, sealed, non openinq, ledqe free. Glazinq to 

fire protection requirements. 

* Detailed desiqn to incorporate fire protection requirements. 

Dninage 

Drains: No floor drains/qulleys 
Spills and wash down: By squeeqP.e and liquid vacuUJI cleaner 

Process drains piped above floor level 

Sinks: Stainless steel, wall aounted 

Pile Pn.tection 

Detection: Slloke and rise of heat detection 

Fiqhtinq: Local hand-held extinquishers 

Access 

Normal: Authorised personnel by manaqement via chanqe area 

Maintenance: As above and based on permit to work 

Emerqency escape: Doors and break out panels as per layout 

drawinqs 
Clothinq: Workinq ~lothes as defined by Alkaloida manaqement 

Rat: 213-062.DOC s I 1 
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CJ LOW CONTROil.ED CLASS 

This class is equivalent to USA Class 100,000 (2090, 1988), 

EEC Class D (GGMP, 1992), UK Class K (855295, 1989). 

RV AC Sen ices 

Generally to 855295 or other suitable standard. 

T~~= 2o<>c ~ 2oc by steaa heatinq/chilled water in HVAC system 

Hmtidity: Generally not controlled 
Air chanqes: To -.eet 855295 but not less than 10 per hour 

Forced/Natural: Forced 
Pattern: Hiqh level in, low level extract 
Pressure: + Positive (ain 15 Pa qauqe, max at least 15 Pa 

below Class 2 pressure). Lov roo• pressure alarms to be 

installed with tilled delay. 
Filtration: Inlet; coarse prefilter and final HEPA filter to 

855295 
outlet; not required 

Recirculation: Not more than 80% 

Heat recovery: None 

Power outlet type: Flush, sealed 

Phone outlet type: Flush, sealed 

Liqhtinq level: soo lux 
Liqhtinq type: Twin fluorescent tube with diffusers, sealed 

flush into ceilinq 

Floor: Smooth, hard, non-dustinq surface, washable, with 

proprietary epoxy finish 

Walls•: Smooth, hard, non-shedding, washable, 2 coat epoxy 

paint on plastered board or 'plaster pac'. 

Ref: 213-062.00C a I a 
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Ceilings*: Smooth, non-shedding, cleanable, sealed with epoxy 
paint, suspended false ceiling, inteqral light fittings and 
air diffusers. Where possible air filters and lighting tubes 

should be changeable from outside roo• area. 

Skirting: sealed wall to floor in floor finish material. 

coving: Sealed wall to ceiling in wall finish aaterial. 

Doors•: Generally to industry standard, self closing, sealing, 

flush, gloss painted, with SAA furniture and vision panels 

glazed to fire protection requireaents • 

* Detailed design to incorporate fire protection requireJlellts. 

Drainage 
Drains: No floor drains/qulleys 
Spills and wash down: By squeegee and liquid vacuum cleaner 

Process drains piped above floor level 

Sinks: Stainless steel, wall mounted 

P"ue Protection 
Detection: smoke and rise of heat detection 

Fighting: Local hand-held extinquishers 

Access 
Normal: Authorised personnel by management via change area 

Maintenance: As above and based on perlllit to work 
Emergency escape: Doors and break out panels as per layout 

drawings 
Clothing: Working clothes as defined by Alkaloida management 

Ref: 213-062.00C s I 9 
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C2 INTERMEDIATE CONTROLLED CLASS 

This class is equivalent to USA Class 10,000 (2090, 1988), EEC 

Class c (GGMP, 1992), UK Class J (855295, 1989). 

RV AC Services 

Generally to 855295 or other suitable standard. 
Temp: 2ooc ± 2oc by steam heatinq/chilled water in HVAC system 

Hwaidity: Not controlled 
Air chanqes: To meet 855295 but not less than 20 per hour 

Forced/Natural: Forced 
Pattern: High level in, low level extract 
Pressure: ++ Positive (min 15 Pa above Class 2 pressure, max 

at least 15 Pa below Class 1 pressure). Low room pressure 

alarms to be installed with timed delay. 

Filtration: Inlet; coarse prefilter and final HEPA filter to 

855295 terminally located 

Outlet; not required 

Recirculation: Not more than 80% 

Heat recovery: None 

Electtic:al Services 

Power outlet type: Flush, sealed 

Phone outlet type: Flush, sealed 

Lighting level: 500 lux 
Lightinq type: Twin fluorescent tube with diffusers, flush 

sealed into ceilinq 

P'misbes 

Floor: Smooth, hard, non-dustinq surface, washable, e.g. 

proprietary epoxy finish, or welded PVC. 

Walls•: Smooth, hard, non-shedding, washable, e.q. 2 coat 

epoxy paint or welded PVC lininq on plastered block or 

'plaster pac'. 

Ret: 213-062.DOC s I io 
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Ceilings•: Smooth, non-shedding, cleanable, sealed with epoxy 
paint, suspended false ceiling, inteqral light fittings and 
air diffusers. Where possible air filters and lighting tubes 

should be changeable fro• outside room area. 

Skirting: sealed wall to floor in floor finish material. 

Coving: Sea~ed wall to ceiling in wall finish material. 

Doors•: Self closing, sealing, flush, gloss painted, with SAA 
furniture and vision panels glazed to fire protection 

requirements. Generally to industry standard. 

• Detailed design to incorporate fire protection requirements • 

Dninage 

Drains: No floor drains/gulleys 
Spills and wash down: By squeegee and liquid vacuum cleaner 

Process drains piped above floor level 

Sinks: Stainless steel, wall mounted 

Fire Protection 

Detection: Smoke and rise of heat detection 

Fighting: Local hand-held extinguishers 

Access 

Normal: Only permitted via clean change 
Maintenance: Permit to work via clean change except during 

shutdown 
Emergency escape: Doors and break out panels as per layout 

drawings 
Clothing: Working clothes as defined by Alkaloida management 

Rat: 213-062.DOC a I 11 
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Cl HIGH CONTROLLED CLASS 

This class is equivalent to USA Class 100 (2Q9D, 1988), EEC 

Class AB (GGMP, 1992), UK Class EF (855295, 1989). 

HV AC Services 

Generally to 855295 or other suitable standard. 
Temp: 2ooc ± loc by steam heatinq/chilled water in HVAC system 

Humidity: Not controlled 
Air chanqes: To meet 855295 but not less than 20 per hour 

Forced/Natural: Forced 
Pattern: Hiqh level in, low level extract conventional flow 

(local laminar f~ow cabinets) 
Pressure:+++ Positive (min 15 Pa above Class 2 pressure) • 

Low room pressure alarms to be installed with timed delay. 

Filtration: Inlet; coarse pref ilter and final HEPA filter to 

855295 terminally located 

outlet; not required 

Recirculation: Not more than 80'. 

Heat recovery: None 

Bledrical Services 

Power outlet type: Flush, sealed 
Phone outlet type: Flush, sealed 

Lighting level: 500 lux 
Lighting type: Twin fluorescent tube with diffusers, flush 

~ sealed into ceiling. Resistant to gas sterilization. 

• 

Finishes 

Floor: Welded vinyl, resistant to gas sterilization and 

swabbing, laid on flat prepared surface. 

Walls•: Lined with vinyl, GRP or similar, smooth, washable, 

ledge free and resistant to gas sterilization and swabbing. 

Ref: 213-062.DOC s I 12 
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Ceilings*: Suspended type, sealed with impervious, 
non-shedding finish, e.g. epoxy paint or welded vinyl sheet, 

resistant to gas sterilization. Integral sealed light 
fittings. Air filters and lighting tubes to be changeable 

from outside the room area. 

Skirting: Sealed wall to floor in floor finish material. 

Coving: Sealed wall to ceiling in wall finish material. 

Doors*: Self closing, sealing, flush, gloss painted, with SAA 

furniture and vision panels glazed to fire protection 

requirements. Generally to industry standard. 

* Detailed design to incorporate fire protection requirements. 

Drainage 

Drains: No floor drains/gulleys 
Spills and wash down: By squeegee and liquid vacuum cleaner 

Process drains piped above floor level 

Sinks: Stainless steel, wall mounted 

Fire Protection 
Detection: Smoke and rise of heat detection 

Fighting: None 

Aci:ess 

Normal: Only permitted via clean change 
Maintenance: Permit to work via clean change except during 

shutdown 
Emergency escape: Doors and break out panels as per layout 

drawings 
Clothing: Working clothes as defined by Alkaloida management 

Ref: 213-062.DOC a I 13 
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8.2.2 Room Class Specification 

The room class specification of the synthesis is given in 
table s.2.1. It can be seen that all the rooms are specified 
as cs Basic Industrial Standard. 

The room class specification for the DSP area is given in 
table s.2.2. For a full specification this table should be 

read in conjunction with this section. 

This table characterises all the rooms with reference to the 
GRC room standards defined in section s.2.1. Where 
appropriate the room is further specified using the EC 
classificatory system (GGMP, 1992). In cases where a GRC room 
class and an EC class are given, the room must satisfy both 
sets of criteria. 

Process rooms in the DSP, where the product is exposed, and 
rooms containing equipment which coEs into contact with the 
product are specified as 'C2 Intermediate Controlled Class'. 
These rooms must also meet EC Class C (GGMP, 1992). 

Rooms also forminq part of the clean plant area but in which 
the product is normally not exposed, are specified as 'CJ Low 
Controlled Class'. The rooms are designed generally to meet 

EC Class c (GGMP, 1992). The chanqing areas, the qoods in and 

entrance lobby are included in this specification. 

Table s.2.1 shows that a room specified as 'CJ Low Controlled 
Class' will meet EC Class D under suitable operating 

conditions. However, for example, the entrance lobby (room 1) 
is specified as 'CJ Low Controlled Class' but this does not 
mean that this particular room must meet the specification of 

EC Class D (GGMP, 1992). These requlations include dust load 

specifications which may be difficult to achieve, qiven the 
proximity of the room to the external doors or the nature of 
the materials the rooms may hold. For instance, the changing 

Ref: 213-062.00C 8 I 14 
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room will hold dust laden overcoats. This room does not form 
part of the clean area and the room is given the specification 
'CJ Low Controlled Class' to ensure this room may be easily 
cleaned. Details of which rooms must be 'CJ Low controlled 

Class' and meet EC Class D are given in table a.2.1. 

The cleared finished product store (room 23) has been 
specified as 'C4 Hygienic Standard'. This standard has been 

given since this room does not form part of the plant clean 

area and is accessed by personnel froa outside the plant only. 

The service areas (rooas 18 and 24) do not form part of the 

clean area and are accessed from dedicated doors from the 

outside. These rooms are therefore specified 'CS Industrial 
Standard' since they do•not pose any direct risk of 

contamination to the product. 

Tables s.2.1 and a.2.2 also detail floor areas for each room, 
which along wit~ DSP room heights of 2.7m and synthesis plant 

area room heights of 4.6m form the basis of HVAC design. 

The plant handles solvents and powders capable of producing a 

flammable atmosphere. Each room is given a hazardous areas 

zone number to quantify the hazard as shown in the tables. 

The definition of hazardous areas is covered in Section 9.2. 

All electrical equipment used in each room must be suitable 
for use in the appropriate hazardous zone. 

GRC room classification 'CJ Low Controlled Class' specifies by 

default that there are no floor drains or gulleys in the room. 
However, certain rooms which have been specified as CJ, such 

as the Wash area 'A' (room 6) have floor drains. For full 

details of drainage requirements see Section 5 which t~kes 
precedence over the room standards. 

Ref: 213-062.00C a I 15 
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• Table 8.2.1 - Synthesis Room Class Specification 

No. Qesci;:igtion 

Sl Main Process Roo• 

S2 Filter Rooa 

SJ Danqerous Process Room 

54 Air Lock 

SS Control Room 

56 Upstairs Lobby 

S7 Lift - • 58 Stairs 

S9 overcoat Chanqe 

510 WC 

Sll Washroom 

512 Downstairs Lobby , 

SlJ Air Lock 

Sl4 Motor control Room 

• 

Ref: 213-062.00C 
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Room GRC 
Area Room 
m2 Class 

182 cs 

23 cs 

27 cs 

4 cs 

10 cs 

9 cs 

2S cs 

19 cs 

6 cs 

1 cs 

2 cs 

2 cs 

6 cs 

24 cs 

a I 16 

EC 
Class 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

- --,.-

Hazardous 
Zone 

1 

1 
1 

2 

2 
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- e Table 8.2.2 

DSP Room C1ass Specification 

No. Oe§c;c:i9t;j.on Roam GRC EC Hazardous 
Area Room Class Zone 
m2 Class 

1 Entrance lobby 5.2 CJ 

2 Lobby 1.J CJ 

J Primary chanqe area 14.l CJ 

4 Secondary change area 5.8 CJ D 

5 Lobby 1.8 CJ D 
:. 

6 Wash area A J.2 CJ 

7 Shower 2.6 CJ - • 8 Toilet 1.5 CJ 

9 Wash area B 2.0 CJ 

10 Goods in receipt J.9 CJ D 

11 Cleared goods in J.4 CJ D 

12 Main corridor 8J8.l CJ D 2 
,. 

lJ Process store 7.5 C2 c 2 

\ 
14 Filter room J2.8 C2 c 1 

15 Wash-up room 8.9 C2 c 2 

16 Laboratory 6.9 CJ D 2 

~\ 
17 Drying room A 25.7 C2 c 1 

'~ 18 Service room A 12.2 cs 2 

19 Drying room B 10.5 C2 c 1 

~ • 20 Blending and packing room 27.7 C2 c 1 

21 General store 0.8 C2 c 2 

22 Product receipt room 9.2 CJ D 

2J Cleared finished products 
store 10.5 C4 

24 Service room B 22.1 cs 2 

• 
For full specification see also definitions in Section 8.2. 
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8.3 ROOM PRESSURES 

The pressure in ~ach room has been allocated usinq the 

following logical steps. 

1. By Hungarian norms, the corridor must be 50 Pa greater 
than the rooms which may contain a flammable atmosphere. 

2. The minimum pressure differential between two rooms is 

15 Pa. 

J. The pressure differential is set so that areas of higher 
cleanliness have higher pressures in order to ensure any 
contaminating material travels away from the cleanest 

areas. 

4. The changing areas, the goods in area and the goods out 
area are segregated from the main process corridor by an 

area of higher pressure. 

s. Rooms where water is present are kept at a negative 
relative to the surroundings to prevent dispersal of 

aerosols. 

The room pressures for the synthesis area are detailed on 

drg. 92/013/105 and tabulated in table 8.3.1 • 

The control room SS has been specified at 95 Pa, the impact of 

this on the explosion vent panels should be assessed at the 

detailed design. 

The room pressures for the OSP area are detailed on drg. 

92/005/106 and tabulated in table 8.3.2. 

Ref: 213-062.DOC 8 I 18 
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Note the hiqh pressure of the main corridor in DSP (room 12) 

and air lock SlJ in synthesis with respect to the process 
rooms. This pressure differential tends to keep the bulk of 

any solvent vapour produced in the process rooms inside the 

process rooms. 

The detailed desiqn of the HVAC systea will incorporate the 

pressures defined here. 
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e Table 8.3.1 

Synthesis Room Pressure Specification 

HQ. D~:i?£J::i~ti2n Pressure 

Symbols Pa 

__J Sl Main Process Room ++ 30 

S2 Filter Room + 15 

SJ Dangerous Process Room + 15 

54 Air Lock # 80 

SS Control Room #+ 95 

56 Upstairs Lobby NC NC 

S7 Lift NC NC 

- • SS Stairs NC NC 

S9 Overcoat Change NC NC 

510 WC NC NC 

Sll Washroom NC NC 

Sl2 Downstairs Lobby NC NC 
,. 

Sl3 Air Lock # 80 

Sl4 Motor Control Room NC NC 
\ 

+ = 15 Pa 

# = 80 Pa 
~\ NC = No Control 
\~ 

\ e 
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- Table8.3.2 

DSP Room Pressure Specificalion 

No. Qesc;ri12tion Pi.:essm::e 
Symbols Pa 

l Entrance lobby + 15 

2 Lobby ++ 30 

3 Primary change area +++ 45 

4 Secondary change area ++++ 60 

5 Lobby ++. t t 75 

6 Wash area A ++ 30 - • 7 Shower + 15 

8 Toilet + 15 

9 Wash area B ++ 30 

10 Goods in receipt +++ 45 

11 Cleared goods in +++of+ 75 

12 Main corridor ++++ 60 

13 Process store ++. t • 75 
\ 

14 Filter room * 10 

15 Wash-up room * 10 

16 Laboratory * 10 ., 
17 Drying room A * 10 

'~ 
18 Service room A NC NC ~ 

~ 
19 Drying room B * 10 

... • 20 Blending and pack.inq room * 10 

21 General store +++++ 75 

22 Product receipt room +++++ 75 

21 Cleared finished products store +++ 45 

24 Service room B NC NC 

• 

+ -15 Pa 

* -10 Pa 

NC • No control 

Ref: 213-062.00C a I 21 
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8.4 HVAC 

8.4. :. General Ccinsiderations 

The detailed design and installation of a pharmaceutical 
heating, ventilation, and air conditioning system is a highly 

specialised task which must be undertaken by an experienced 

company. This is particularly relevant in DSP where product 

will be exposed to the air within the processing rooms. The 

company must integrate and co-ordinate all aspects of the 
facility design which influence HVAC efficiency. Factors to 

be considered include the following:-

- Room finish, e.g. welded vinyl 
All materials used in facility construction 

- Room fittings, e.g. doors, windows, etc 
- Fittings furniture, e.g. door handles, etc 

- Integration of pipework into rooms 
- Integration of equipment into rooms 

- control of room pressure 
- Control of room temperature 

- control of room humidity 
Specification of flush light f ittinqs if necessary and 

specification of lighting levels 

- control of 1irection and rate of air flow 
- Control of HVAC noise level where practical and worthwhile 

- Accessibility of HVAC, lighting and other equipment 

All aspects of clean room design are best considered together 

and most successfully handled by one specialist company. This 

company would perform the detailed design and the installation 

of the clean room facility. 
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8.4.2 Detailed Comiderations 

Individual room specifications are given in Section 8, 
Building Design. 

The system heating capacity is capable of raising the building 
temperature to its design requirement within 2-3 hours, 
assuming a shutdown of 2 days. (The fitting of heat recovery 
systems may be considered if any economic advantage is 

possible). 

The specified temperatures is maintained taking into account:-

- Minimum number of air changes 

- Heat gain from plant operation 

It is normal to design for an air temperature 1s-22°c ± 2. 

Ventilation in process areas and such similar spaces is based 
on 'uni-directional' air flow principles. This means that all 
extract will, as far as practicable, occur at low level in the 
vertical plane representing the wall surface faced by the 

plant operator(s} when operating the plant. All supply air is 

delivered within the zone which is opposite to this plane. 
Air is supplied at sufficiently low linear momentum to ensure 
that the only air movement perceived at the operating 

positions is that due to the general drift of air towards the 

exhaust plane. The above requirement can, of course, only be 
attained under ideal isothermal conditions. 

All safe areas adjacent to hazardous areas have their air 
supply/extract set to provide a higher pressure than that in 
the adjacent hazardous area. 

The air handling plant contains tilters heaters/coolers to 
maintain the conditions as selected, together with controls to 
maintain design air flow over the clean to dirty filter 
condition. 
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Alkaloida have indicated that they do not require 
sophisticated humidity control for process reasons. A 
humidity of around 60-70% RH is expected to be suitable for 

the SSMPU. 

Illumination is provided at 500 lux with 1000 lux in 
inspection areas. care must be taken to avoid glare from 

white surfaces where applicable. 

Noise levels are kept in the range 50-60 dBA, but lower levels 

should be used in areas with no production machinery. 

8.4.3 HV AC GMP Comidentions 

To ensure compliance with the required quality considerations 
within the guides to GMP, it is essential to validate the 
working rooms and determine the environmental conditions which 
exist in the room during actual production with an acceptable 

and predete:::11ined level of contamination. The determination 

of these conditions is then be used during subsequent 
re-testing during production such that the quality of the 
environment can be measured particularly if there are failures 

or problems in production. 

The considerations here apply primarily to DSP but are 
applicable in a much reduced form to the synthesis area. 

Prior to the validation being carried out, all air moving and 
service systems will have been commissioned and will have 

received operational qualification to assure that the 
installed systems are working to the design intent. These 

tests will include some or all of the followi~g. 

1. Room temperature tests 
2. Room humidity tests 
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3. Calibration of all monitoring equipment on parameters such 

as flow rates, pressure and temperature 

4. HEPA filter integrity tests 
5. Airborne particulate coun~s which may be carried out in 

the as built, at rest or operational conditions 

6. Pressure differential tests throughout all zones 
7. Air visualisation tests with doors closed and open 

8. Air pattern visualisation within individual rooms 

9. Room recovery to indicate the "clean up rate" within 

individual rooms. 

All of the above tests will be carried out and carefully 

recorded to an agreed and approved standard such as the 
American IES-RP-CC-006-84-T recommended practice for testing 

of clean rooms. 

Detailed protocols for the sterilization and/or cleaning of 
the facilities must be developed since these are essential in 

s~pport of the achievement of GMP. 

8.S BUilDING FINISHES 

The building contains rooms with differing levels of 
cleanliness as given in the room class specification, table 

8.2.1 and 8.2.2 . 

A sealed floor is constructed between the first and ground 

floor. A sealed suspended ceiling is installed on the ground 

floor with flush light fittings of an appropriate flameproof 

type where necessary. Ventilation ducts and pipework run in 

the voi~ between the suspended ceiling and the sealed floor. 

The basic principles of clean room design can be applied to 

all rooms in varying degrees. However the points relating to 

hygienic room design apply pr.imarily to DSP. 
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The room structure is designed and constructed carefully and 
in such a way as to allow the attainment of surfaces around 
walls, windows, doorways, air entry and exit points, service 
penetrations and equipment interfaces which have the minimum 
of crevices and uncleanable recesses. (There must be 

provision for the incorporation perhaps at some future date of 
additional services that may not be foreseen at the outset.) 

The room surface finishes 2ust be sealed, non-shedding, 
non-reactive to a range of disinfectants and must be capable 

of continuing maintenance and repair should damage occur. The 
ideal finish is entirely joint free. Particular attention 
should be paid to the connection point of the surface finish 
to construction features such as doors and windows • 

Interfacing of equipment also requires attention. In the 
SSMPU the tray drier requires a stainless fascia plate. 

consideration must be given to the interfacing of this and 

other fascias with the clean room fabric. The junctions must 
be easy to clean and avoid anv unnecessary recesses. 

Specialist equipment can sometimes be supplied with control or 

indicator panel which may be flush mounted or sealed into the 
cle .. m room wall. 

Where piped services penetrate the clean room finish, they 
must be carefully designed with closing plates and sealed 
using an elastomer such that allowance is made for expansion 
and contraction whilst maintaining a" unbroken seal. 

Items of equipment sited centrally in clean room can be 

serviced by a pendant protruding down from the ceiling 
carrying the necessary mechanical and electrical service 
outlets and connections. These must be inteqrated in terms of 
finished sealing and cleanability. 
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The attention to detail cannot be overemphasized. The use of 

experienced site construction technicians who appreciate the 

demanding requirements of a clean room structure is essential. 

All people who work on the construction of the site must be 

fully aware of the standards required and be capable of 

achievinq them • 
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9 SAFETY AND THE ENVIRONMENT 

This section contains information on the special requirements 
for solvent and dust handlinq toqether with notes on various 
aspects of operator safety. 

9.1 BNVIRONMENT 

Public and political interest in environmental issues has 
qrown siqnif icantly in recent years. Environmental manaqement 
is aimed at reducinq the impact of human activity to such a 
level that environmental harm and hence legal liability is 
minimised. All business activities are manaqed with the 
minimisation of environmental impact in mind, such as 

selection of operatinq site, selection of process, disposal of 
waste, etc. 

In some EC member states the principle of anticipation (or 

precautionary principle) is being developed. The main 
principle is that man should emit the least possible amount of 
pollutant since it is not possible to predict the effect of 
any pollutant on the environment until it may be too late. 

Stringent controls should be placed at the source of the 
pollution since controls at the environmental level, e.g. on 
river quality, can only serve as post pollution confirmation • 

Politicians of the European Parliament have been spurred into 
action by the growing 'Green Vote' and it is now only the rate 
at which tighter legislation on environmental control comes 
into force that is open to question. 

The EC is moving towards ever tighter controls and better 
implementation of EC environmental legislation. There are 
moves to set up a European environmental agency and to 

establish a common EC environmental labelling scheme. 
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Companies throughout the EC could be obliged to carry out 
environmental audits under a directive currently being 
prepared by the European Commission. 

A siqnificant EC proposal awaiting adoption is COM{89) 282 

Civil Liability for Damage Caused by Waste. There are three 
aims behind the proposal: 

(i) To establish a system whereby waste producers, or other 
persons directly responsible for waste, bear the costs 

of any environmental daaaqe caused by their waste. 
This would demonstrate the true cost of waste 

management, a cost which would eventually be 

incorporated into the prices of the goods and services 
giving rise to the waste. 

(ii) To make the system of liability uniform throughout the 

EC so that waste does not migrate to those countries 

where standards and/or requlations are the most lax. 

(iii) To enforce EC environmental law through the use of the 
civil law courts. 

Note that environmental damaqe includes any siqnif icant 

physical, chemical or biological deterioration and will 

probably include damage to flora and fauna • 

The directives once finalised will be expected to be adopted 

in 1992 and liability will not be retrospective. 

The environmental policies of the European Commission are 
based on three major principles: 

- that prevention is better than cure 
- that the polluter pays, and 

- that other EC and therefore natior.31 policies should take 
the environmental dimension into account 

Ref: 213-063.DOC 9 I 2 
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Forward thinking companies who plan ahead for forthcoming 
reql!lations may well obtain commercial benefits in the 
process. 

The UK Industrial Society suggests that apart from any 
ethical, moral or legal obligations there are at least three 
reasons why a company should be seen to be environmentally 
conscious: 

(a) The problem of recruiting high calibre staff is likely 
to increase; young people and graduates in particular 

will be less willing to work for companies with poor 
environmental records. (Similarly the ethical 
investment business is growing.) 

(b) Staff can be potential whistleblowers if a company 

fails to meet the claims of its marketing department. 

(c) A good record of involvement in and support for the 

local community can provide a company with a core of 
goodwill when a sensitive environmental issue arises. 

Real savings can be achieved by examining the recycling of 

waste streams and performing energy audits. A draft version 
of a waste and energy audit checklist is given below and 
Alkaloida may wish to use this to check their proposed 
operations in the SSMPU • 

- Do any waste streams contain enough product to justify 
removal? 

- Can any solvent or other material used in the process be 
recycled? 

- Can the process be modified to use less raw materials and 
energy? 

Rat: 213-063.DOC 9 I 3 
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- Can the process be modified to produce less waste? 

- Have developments of the process been considered to improve 

yield? 

- Can any waste material be sold as a byproduct or used 

elsewhere on site? 

- Are there leaks of steam or other utilities on site. 

- Are any furnace burners out of adjustment? 

- Is all insulation intact? 

- Is equipment runninq when not required? 

- Is the plant shut down for minimum enerqy waste at night, 

weekends and holidays? 

- can hot waste streams be used to preheat incominq streams? 

Could a domestic save enerqy campaiqns and posters achieve 

worthwhile energy savings? 

In the pharmaceutical industry the high cost of product 

relicensinq after a major process change means that any 

envircnmental considerations should beqin during the initial 
research and development phases of a new product. 
consideration should in particular be given to the impact of 

any new and forthcoming legislation on the cost and 
feasibility of disposing of the process waste. 
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9.2 HAZARDOUS AREA CT.ASSIFICATION 

Area classification is based on probability, frequency and 
duration with which a potentially flammable concentration of 

gas, vapour or mist may occur in the normal operation of 
plants. Although the area classification procedure does 
consider some abnormal operating conditions it does not take 

into account 'catastrophic abnormalities' such as the rupture 

of a process vessel or large pipeline. 

Area classification is used as a means to allow the selection 

of the appropriate types of electrical apparatus {and their 

correct use and maintenance) in areas where flammable 

materials are encountered. 

The international definitions for the zones used in hazardous 

area classification are as follows: 

Zone o - A zone in which a flammable atmosphere is 
continuously present for long periods. 

Zone l - A zone in which a flammable atmosphere is likely to 
occur in normal operation. 

Zone 2 - A zone in which a flammable atmosphere is not likely 

to occur in normal operation and if it occurs will only exist 
for a short time • 

A non-hazardous area is an area not classified as Zone o, l or 
2. 

9.2.1 Synthesis 

The classification of the synthesis suite is shown in drg. 

92/013/106. Table s.2.1 also contains this information and is 
included in sec~ion 8.2. 
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The entire processing area has been provisionally specified as 
Zone 1 until the exact nature of the process operations has 

been established. 

The control room is isolated from the processing area by an 

air lock and so is specified as a safe area. 

9.2.2 DSP 

Drg. 92/005/110 shows the area classification for each room 

and other relevant information is given in table s.2.2 in 

Section 8.2 • 

The product receipt room (room 22) is specified as 
unclassified. There must therefore be no bulk manipulations 

of p.:>wder in this room and all outgoing product must be 

contained in sealed kegs. 

The service rooms contain vacuum pumps and may contain 
quantities of condensed solvent and are classified Zone 2. 

The process rooms which may contain solvents and/or explosive 

powder are classified Zone 1. 

The corridor is classified as Zone 2 and not Zone 1 since 

process materials transferred between process rooms is 

achieved using sealed containers. 

The wash-up room (room 15), laboratory (room 16) and the 

process store (room 13J are classified Zone 1. 

The changing areas are non hazardous and hence are specified 

as unclassified. 
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9.2.3 Site 

The classification of the area around the SSMPU building is 
shown in drg. 92/013/107. 

It can be seen that the toluene storage tank Zone 2 extends 
into the access way to the Materials out doorway. The use of 
vehicles is therefore prohibited in this area. 

Zones around the materials in receipt bay are given which will 
apply during the filling of the solvent tanks from barrels. 
It can be seen that the zones extend into the roadway and 
hence it is proposed that this road be temporarily cordoned 

off during solvent tank filling operations. The zones around 
the bay will be reduced in size during normal operation. 

The blowdown tank GRC/V6 will be vented at high level and 
because of this no Zone 1 is required around the tank. 

The waste receipt area hazardous zone extends well into the 

area which is presently operating as an access road. 
Alternatives should be investigated for reducing the size of 
the hazardous zones or relocation of this area. 

9.3 SAMPLING OF GASBS AND VAPOURS 

If materials are used which can produce a toxic atmosphere, a 

monitoring programme should be carried out. If people are 
exposed to hazards for long periods instruments which give a 
continuous reading should be used. Medical checks should be 
regularly carried out on personnel regularly exposed to 
potentially harmful substances. 

A pregnant woman in her own interest should advise her 
supervisor as she will be particularly susceptible to certain 
hazards. 
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In flammable areas an approved system should be set up for the 
introduction of new eq-Jipment. Each new piece of equipment 
mu~t satisfy fire regulation and operational requirements. 

For the measurement of common orqanic liquid vapours the use 

of spot readinq instruments such as 'Drager Tubes' and day 
wear 'Diffusion Badqes' m&y be suitable. These instruments 

can provide valuable information to determine the extent of 

any solvent vapour problem in a ~imple and cost effective 

basis. 

Details of monitorinq and samplinq procedures which Alkaloida 

may wish to consider are given in Appendix II. 

9.4 BRBATHINGAIR 

These notes are provided as backqround information for the 
installation of breathable air systems. Where compressed air 

is used for breathing, hiqh standards for installation and 

filtration should be used. Routine maintenance of all 

equipment is essential. 

Air Quality Specification 

Air supplies should not contain impurities in excess of those 

stated by a suitable breathing air standard, such as 

854275:1974, given below. 

Carbon Monoxide 5 ppm (5.5 mq/ml) 

car.bo1. Dic.xide 500 ppm (900 mg/ml) 

Oil Mist Particulate (0.5 mg/ml) 

Odour and cleanliness - the air must be free from all odour 

and contamination by dust or metallic particles and should not 

contain any other toxic or irritating ingredients. 

Ret: 213-063.DOC 9 I G 
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No limit is specified for oil vapour because the vapour 

pressure of compressor lubricating oils is so low that at 

temperatures acceptable for breathing air the maximum possible 

concentration of oil vapour is well below the level of 

600-1300 mg/ml which can be safely tolerated. 

The breathing temperature and humidity must also be specified 

in order to design the systea. 

A breathing air temperature of iso-2soc is generally 

acceptable. 

The relative humidity of between 25-SOt should be used. The 

breathing of dry air can cause discOllf ort and in SOile cases 

damaging respiratory ailments. The breathing of wet air wit~ 

a humidity of greater th3n 80' can also cause discomfort to 

the user and may also result in slugs of water ~ntering the 

breathing apparatus due to condensation produced by the 

cooling of the supply air. 

Compressors 

Compressors may be of an Oil Lubricated, Carbon Ring or Water 

Sealed type. P'fFE compressors are not recommencled because of 

the risk of production of offensive gases if rings become 

overhP.ated. This is despite the fact that the possibility of 

the compressor actually attaining the temperature level that 

is dangerous is remote. 

The compressor should be installed so that the air intake 

includes c:.ean fresh air. Inlets should not be exposed to 

rain, snow, ice, dust fumes or noxious vapours. 
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Correct air line installation practices should be used. 
Automatic drip leq drains should be used at low points and 
drain leqs, and the operation of these drains checked on a 
regular basis. 

It is preferable to install an independent breathable air 
distribution systea separate froa other compressed air 
systems. 

The systea should be sized adequately allowing for future 
changes in operating practice. The requireaents for each 
person depends on the type of breathing apparatus used. A 
breathing hood, for exaaple, typically requires approximately 
200 l/min per person. 

The air is treated centrally in one or more locations to bring 
the air into specification. Individual filter regulators are 
used at points of use. 

The first filtration stage is usually a prefilter. The air 
then typically enters a specialist coalescing filter to remove 
oil and water miet. A carbon filter is then used to remove 
objectionable hydrocarbon vapours. 

Filters containing proprietary materials are available for the 
removal of carbon monoxide. However the inclusion in a system 
of devices which will remove a particular noxious vapour can 
give a false sense of security to the user. Such devices need 
careful monitoring to ensure that they have not reached their 
life expectancy. 
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Where the relative humidity content of breathing air is below 
the recommended value of 25%, at atmospheric pressure due to 
local meteorological conditions or the inclusion of an air 
drier within the system, some form of humidifier should be 

incorporated. Airline lubricators can be successfully 
utilised as humidifiers, providing the Micro-Fog type is used. 
The standard Oil-Fog type lubricators (where every drop of 
fluid that falls from the drip gland is introduced into the 

air flow) are not suitable, this type of unit causes over 
saturation. Micro-Fog lubricators do not introduce free water 
into the system, by virtue of their design, they only generate 

water vapour • 

At the point of use a filter regulator is installed. The 
filter removes any pipeline debris. The regulator is adjusted 
by the user with the use of a flow indicator which may take 

the form of belt mounted rotameter worn on the person. 

In conclusion, the high standards of airline installation, the 

correct siting of compressor and selection of filters are 

important. After installation reqular inspection and 
preventative maintenance of all equipment is essential. 

9.S INERTING OP BASKET CBNTRIPUGES 

• 9.S.l Geaenl 

• 

A centrifuge has the potential to inflict serious injury to 

personnel coming into contact with moving parts or hot 
surfaces, becoming trapped or entangled by it, or being struck 
by parts of material ejected from it. Process materials can 

cause scaldinq, chemical burns or fire and explosions which 

are discussed further in this section. 
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Centrifuge doors must not be capable of being opened while the 
basket is still revolving. Clearances between rotating and 
stationary parts must be sufficient to prevent contact when 
the basket and shaft are deflected as a result of unbalanced 

loads. 

Centrifuges will often produce a fine mist within the casing 

but for a fire or explosion to occur, oxygen within a 
specified range and an ignition source must be present. In 
practice flammable vapour/air mixtures must have extremely low 
ignition energies and so are easy to ignite. 

The low flammable limit of a mixture of vapour in air is when 
the concentration of vapour is too low to support combustion • 
The upper f lamnable limit is when the concentration of vapour 

is too high and hence the concentration of oxygen too low to 
support combustion. 

Within centrifuges, handling certain substances, the average 

vapour concentration will be above the upper f lamm.able limit 
for much of the time. Uneven mixing, however, can lead to 
localised flammable pockets. 

9 . .S.2 Handling of Flammable Materials 

A flammable mixture can be ignited by a flame, a spark, or a 
hot surface. If the temperature is in the region of 400-60ooc 

autoignit5.on without an ignition source can occur for many 
materials. Th.;.s temperature is unlikely to occur within a 

centrifuge unless a mechanical problem causes a local hotspot. 
Sparks caused by mechanical contact are almost certain to 
contain enough energy to ignite a flammable mixture. static 
electricity can also produce sparks or sufficient energy. 
Hydrocarbons have low electrical conductivity and are a 
particular problem. Filter cake can form an insulting layer 
so an earthed centrifuge is still at risk. All centrifuges 

Ref: 213-063.DOC 9 I 12 

------~ 

\ 



---~- ------

• . , . -
r 

- • 

- • 
-· 

\ 

• 

• 

, -

should, however, always be adequately earthed, The operator 
when digging out a centrifuge can be the source of a static 

electrical charge particularly when insulated from the earth 
by, for example, rubber boots. The subject of electrostatics 
is discussed further in Section 9.6. 

For handling flammable materials, the centrifuge casing, lids 

and doors must be provided with suitable seal and be able to 

maintain a slight positive pressure without loss of gas or 

vapour to atmosphere. A suitable general standard is that the 

loss of internal pressure at constant temperature should not 

exceed lSt per hour when subject to an initial test pressure 
of 400 mm wg. 

The use of mechanical friction brakes in f lalh.,able atmospheres 
is not recommended unless adequate precautions are taken to 

prevent the maximum surf ace temperature exceeding the 

temperature classification of the substance handled (British 

Standard 4683). 

If a direct drive centrifuge is not used, a friction clutch 

mechanism must be constructed so that no liquid can spill or 

leak into it. The housing must be continually purged with 

clean, dry air. If friction brakes are used, they are 

acceptable if housed in the same air purged housing as the 

friction clutch • 

9.S.3 Inert Gas Blankets 

The only way of ensuring that a flammable atmosphere does not 

form in a centrifuge is to reduce the amount of oxygen by 
purging with inert gas, typically nitrogen • 

• 
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For most materials the critical oxygen concentration for 
ignition lies between 10 and 14\. Due to uncertainties of 
sampling and the high degrees of sampling inside the 
centrifuge an operating level of not greater than 5\ ~xygen is 

recommended. 

Alkaloida have supplied a list of process solvents which they 
commonly use. Information on the physical properties 

including flammability is given in Section 9.9. 

The means used to regulate the inert gas supply and monitor 
its continuing presence will vary with the degree of risk and 

the type of equipment used. p~e three methods used for 

monitoring are flow, pressure and oxygen concentration 

measurement. 

Monitoring the flow of inert gas is the simplest system but is 

the least reliable because air can be drawn into the 
centrifuge creating an undetected flammable atmosphere. A 
minimum check of once per shift on oxygen concentration in the 

gas from the centrifuge is recommended. 

Monitoring by pressure is relatively expensive to install but 

is reliable and can be economical in the consumption of inert 

gas. The casing is initially vented to a safe place and then 

the vent valve closed. The flow of inert gas is then 
regulated by a pressure controller so as to maintain a 
recommended normal operating pressure of 100 mm wg. 

All failures of blanketing, including leaks and oxygen 

contamir.ation of inert gas supply can only be detected by 
continuous measurement of the oxygen concentration in the 

centrifuge. This system is complex and the use of high 

quality equipment and maintenance is required. 
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In all the above systems suitable bearing seals should be 
provided to prevent ingress of process fluid into the bearing 
space. Inert gas should be applied to the bearing housing so 

as to prevent the formation of a flammable atmosphere. Care 

must be taken, however, to prevent blowing lubricant from the 
bearings causing bearing failure. 

Slurry feed and wash supply vessels should be inert gass 

blankets to prevent air entering the centrifuge in solution, 
due to vortex entrainment or running empty. Other potential 
sources of air ingress should be examined for possible 

blanketing. 

The centrifuge specified for use in the Alkaloida Pilot Plant 

is likely to be a type which requires frequent opening for 

cake discharge and cleaning. The multipurpose nature of this 

equipment means that it will probably be handling liquids at 

temperatures at or above their flash points. The centrifuge 

must therefore be considered to be at a relatively high level 

of risk. The recommended method of inert gas blanketing in 

situations of high risk is monitoring by oxygen concentration 
and reference may be made to drg. 92/005/201 which shows 

details of centrifuge fitted with an inert gas purge system. 

9.S.4 Definitions 

Flammable Liquid 

Flash Point 

Ref: 213-063.DOC 
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Lower Flammable (or 
.Explosive) Limit, LFL 

Upper Flammable (or 

explosive) Limit, UFL 

Flalllllable or Explosive 

Range 

Auto-Ignition 

Temperature (AIT) 

9.6 BLBCTROSTATICS 

... , 

The least volumetric percentage, 

under specific conditions, of gas or 

vapour in air ~hich can just ignite 
and propagate flame 

The richest mixture, as a volumetric 

percentager above which ignition and 

propagation of flame cannot occur. 

The concentration of a flammable 

substance in air between the LFL and 

UFL 

The temperature at which the vapour 

of a flammable substance will 
spontaneously ignite in air without 

the presence of a source of ignition. 

Electrostatic charging is caused basically by the 

electrification of materials through physical contact and 

separation. The various effects which result from the 
negative and positive charges so formed include sparks which 

can constitute fire or explosion hazards. The generation of 

static electricity cannot be prevented, absolutely, because 

its intrinsic origins are present at every material interface. 

In the context of the Alkaloida SSMPU, the possible sources of 

static electricity include the following:-

- Low conductivity liquids (typically solvents) flowing 

through pipes and associated fittings. 

- Powdered materials flowing through chutes or conveyors. 
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- Movement of personnel particularly if wearing clothing of 

silk and/or synthetic fibre and/or when insulated from 

earth. 

- Any movement that involves changes in relative positions 
between contacting surfaces of dissimilar substances, liquid 

or solid, one or both of which is a poor conductor of 

electricity. 

Ways of reducing electrostatic hazards in medicinal chemicals 

handling are outlined below • 

9.6.1 Handling Liquids 

Transfer 

All types of flammable liquids must be sampled and the 

conductivity of the sample measured. If the conductivity of 
the process fluid is less than JOO pS/m, then any transfer 

rate within pipelines must be kept to less than 3 m/s but if 

subsequent free fall or outlet jets occur then even lower 

rates are necessary. 

Where water is entrained in a flammable immiscible 

non-conducting liquid, velocities must be limited to 1 m/s • 
Any process liable to disturb water layers on tank bottoms 

must be avoided. Wherever possible tanks must be fully 

drained of water bottoms when emptied. 

For slurries, multi-phase liquid mixtures or liquid products 
containing solids, velocities must be limited to 1 m/s. If 

this is not practical due to settling of solids in the 

pipeline, then the lowest velocity consistent with 

satisfactory transfer must be selected. 
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Ethers and carbon disulphide must be transferred at the 
slowest rate practicable, the maximum allowable being 0.5 m/s. 
Esters, ketones and alcohols may be transferred at up to 

8 m/s. 

For each application a maximum transfer pressure or vacuum 

must be specified. 

Wherever possible, conductive piping must be used for transfer 

of flammable liquids. The conductive pipe must be securely 
bonded to earth. Any flexible connections needed in 

non-permanent plant must be short and as straight as possible. 

The plant at the flexible pipe terminations must be securely 

bonded to earth. 

Glass pipework is unlikely to become charged 

electrostatically, particularly if conducting glass is used 

(specific resistivity 1 Megohm. m). Insulated metal coupling 

flanges could become charged by induction if high flow rates 

are allowed. Also any leakage through the gaskets at these 

points may lead to localised high charges. All such flanges 

must therefore be interconnected with a robust electrical 

conductor securely bonded to earth at each end of the pipe 

run. These connections must be regularly maintained and must 

be remade whenever they are broken to remove a section of 
pipe, etc • 

Flexible pipe used in transfer system likely to involve 

frequent dismantling or replacement of the flexible pipe must 

not contain any metal earthing or reinforcing wires. Those 
transfer systems likely to remain permanently fixed and which 

contain unavoidable lengths of non-conducting pipeline must be 

so constructed that there is a permanently connected robust 

metal conductor wound spirally with respect to the pipeline 
and securely bonded to earth at both ends thereof. 

Anti-static hose can be used for this purpose. The earth 

continuity must be checked throughout at regular and frequent 

Ref: 213-063.DOC 9 I 18 

----~ -

\ 

' J 
• 



---~-- ----- - . 

' • 

... - • 
.·' 

' 

• 

• 

'\ 
--r-

intervals. connections must be regularly maintained and must 
be remade whenever they are broken to remove a section of 

pipe, etc. 

If the use of plastic hose is unavoidable, then wherever 

possible single lengths must be used. If a hose coupling has 

to be used, it is preferable to make it metallic and to have 

the conductor securely fastened to it. Alternatively a 

plastic couplinq could be used, bridged by an electrically 
conducting cable. In no circumstances should an insulated 

metal coupling be used. 

Carbon-filled (black) polythene hose is non-conducting and 

should be treated as such • 

Jointed Pipeworlc Systems 

All metal backing flanges in non-conducting pipework systems 

must be bonded together by flat 1/2" copper braid or earthing 
cable. The bonded system must be connected to earth, 

preferably at both ends of each pipe run. 

All joints must be leak-tight. Since this is necessary for 
other safety reasons, it should be emphasized • 

All metal flange joints with insulating gaskets and all 

metallic flange joints coupling pipes made of insulating 
material must have a bonding strip joining the two flanges and 

each strip must be interconnected and securely bonded to 

earth. 

The resistance to a main earth of any metallic item of plant 
must be less than 10 ohms. 
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Ball valves in lines transferring flammable liquids must be of 
the anti-static type. Stocks of ball valves kept for 
replacement purposes must be entirely of the anti-static type. 

Filling Vessels 

The internal walls of all pipelines must be smooth and free of 
protrusions. Sharp bends must be avoided. Material flow rate 

should be steady. 

When top filling via a hose coupling into a closed vessel, the 

flow rate must be kept to a minimum. 

If the liquid is flammable, or is being handled in a 
flame-free area, and is found to have a conductivity not 

greater than 10 pS/m, then inert blanketing of the vessel 

prior to filling is essential. 

When transferring flammable liquid from a tank by 
pressurisation, the system must be designed to use inert 

pressurising gas. The latter must not be allowed to bubble 

freely through the liquid or transfer pipe. 

When transferring flammable liquid into a tank from a drum by 

vacuum suction, air must not be allowed to bubble freely 

throuqh the tank contents for prolonged periods. All transfer 
pipes with earthed spiral used for this duty must terminate in 

a long earthed nozzle with an integral control cock. The 

nozzle must be connected to the supply drum to ensure 

electrical continuity if the latter is metallic, and the drum 
securely connected to earth. 

When transferring material by pumping, the pump must be 

securely connected to earth. Particular care must be taken 
when installing new types of ~ump. This is the recommended 
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preferred method of transfer, rather than pressure or suction 
transfer. Similarly, when filtering by e.g. a Calmic filter, 

this must be securely connected to earth. 

Pilling Drums 

Conductive nozzles must be used, securely connected to earth 

by an efficient gripping device. 

The inlet pipe must extend to the bottom of the drum. 

The flow rate must not exceed those recommended above 

(Transfer) • 

Metal drums must be securely connected to earth by an 
efficient gripping device. Durable flexible cables must be 

used to make earthing connections. 

Mixing 

The design of jet or propellor mixers must be such as to 

prevent charged liquid from being carried upward through the 

liquid surface. 

9.6.2 Handling Solids 

Chutes 

Chutes are not recommended for: 

(a) transfer of flammable solids into vessels, or 
(b) transfer of solid materials into vessels containing 

flammable mixtures 
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If chutes cannot be avoided, they must be made of a conductive 

material and securely earthed. 

The tipping of material into a reaction vessel from a plastic 

container or drum liner is only permissible if it can be 

ascertained that the concentration of flammable vapour at the 

point of entry of the material will not exceed 2St of the 

lower flammable limit. 

Mixing and Milling 

All conductive parts of a mixer or mill handling flammable 

powders must be earthed • 

If the material handled contains flammable solvent, the mixer 

or mill must be blanketed with inert gas. 

Rotlly Driers 

Driers must be earthed when installed. Measurements made on 

rotary cone driers have shown that negligibly small charges 

are generated by the tumbling of these driers for the mixing 
of certain powders, so no hazard is likely to exist within 

them. However, the actio~ of discharging them, particularly 

via plastic socks, can generate significant charge levels. 

Dust Bxttaction 

oust extraction machines of the filter bag type handling 
explosible dusts must be fitted with an explosion relief panel 

on the filter chamber. These panels must be properly designed 

to vent any explosion pressure which might be generated to a 
safe area, preferable prohibited to personnel. 
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All conductive parts must be securely connected to a main 

earth. 

9.6.3 Personnel 

A conductive qrid must be fitted round all reactor vessels, 
etc, on which an operator can stand when charqinq the later 

with process chemicals. The qrid must be connected to a main 

earth. 

9.6.4 BuiJdinp 

Protection aqainst liqhtninq should be implemented as per 
British Standard Code of Practice CP326 or suitable European 

Code of Practice. 

All buildings containinq flammable process materials must be 

provided with properly grounded earthinq strips. Around each 

floor of a buildinq or an external structure must be run an 
earth continuity strip. For all normal industrial 
applications this should be of copper with a minimum 
cross-sectional area of 0.06 sq.in. (40 sq.mm). This strip 

must not be drilled throuqh for any purpose other than 
in.intinq. PVC protected strip may be used in arduous 
conditions to protect the conductor from wear and corrosion. 
The resistance to earth from any point on the strip must be 

less than 1 ohm. 

The continuity strips on the various floors and staqings of 
each building should be interconnected by a similar conducting 
strip, which connects via a test link to a drive steel 

electrode. This should be a solid copper rod fitted wi~h a 
steel point, such as 
conductor earthing. 
by at least 6 feet. 
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should be measured by the method described in BS Code of 
Practice 1013 or other similar Euro~ean Code of Practice. The 
resistance must be less than 1 oha. 

Any earthing and bonding conductors should be attached to the 
earthing continuity strips by soldering, welding or suitable 

screwed terminations. Chains must not be used. 

In no circU11Stances should any interconnection be made between 
a static earthing systea and a liqhtninq earthing system~ 
except by virtue of the qeneral mass of earth at the buried 

electrodes • 

The resistance to earth from any point on any floor of a 
building containing flammable solvents must not exceed 1 

Megohll. 

9.6.S Plant 

All conductive parts of plant han,lling fla1111Dable liquids must 
be properly bonded to earth. Each identifiable item of plant 
or equipment, e.q. pump, still, tank, etc, must be connected 

to the earth continuity strip by a conductor of the same 
cross-sectional area. A good conductive joint must be ensured 
at each end. Equipment should be designed to incorporate a 
specific earth terminal. 

Wheels on portable containers intended for flammable liquids 
or solids must be of the anti-static variety. 

9.7 EPFLUENT AND WASTB 

The SSMPU qenerates a relatively small quantity of effluent 

and waste which may be treated in accordance ~ith the notes 
given below. 
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- Primary and Wash Filtrate from Filter Room - This material 
is pumped away or collected in drums for reprocessing or 
disposal. 

- General Plant Aqueous Wastes from the wash down of floors, 

spillages, etc - These pass to the general plant drainage 
system directly via floor drains, where installed, or via a 
mop and bucket system where there are no floor drains. 

- General surface Water {rainwater) - Provision is already in 
place as thia plant forms part of the ground floor of an 
existing building. This waste passes to conventional storm 

water drains • 

- Domestic effluents from laboratories, toilets and other 
amenity areas pass to the conventional foul sewer. 

Where waste material is removed from the plant in kegs or 
drums, the containers used must be of a high order of 
cleanliness and enter the building through the normal route 

and procedures as those used for packing materials {see 

section 7.4). The sealed containers exit the building through 
the pass through ~atch in the product despatch room. 

9.8 SAFEGUARDING OP EOUIPMP..NT 

For reasons of safety, all moving parts on machines both 

purchased and locally made in the workshop should have 
adequate quards and interlocks conforming to an appropriate 
standard. Moving parts needing protection include motors, 
belts, gears, shafts, couplings, chains, mixers and impellers. 
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The double cone blender in the Alkaloida Pilot Plant presents 
a mechanical hazard and is placed in a cage to protect 
personnel. The electrical switching to start this equipment 

is placed outside the cage and is only operational when the 

cage door is secured. 

9.9 PROPERTIES OF MATERIALS 

Alkaloida have supplied a list of solvents which are 

anticipated for use in the SSMPU in the future. 

The physical properties of these materials and relevant safety 

information are given in the properties of materials sheets 

presented in Appendix III. 
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10 GMP AND VALIDATION 

This section may be read in conjunction with the QC Audit and 

GMP critique report (5). 

As mentioned in the Introduction, the SSMPU is designated as a 
small scale unit for the preparation of medicinal chemicals 
for sale. Hence the unit llUSt be aesigned, installed and 

operated to GMP standards in 'approved' facilities. 

Also, as mentioned earlier, the concepts of, and requirements 
for, doCUJ1entation and validation are extremely important as 
they relate to the Alkaloida SSMPU which is to be used to make 
products for sale. These two topics have significant 
implications and it is therefore appropriate to review, in 
this section, key aspects of GMP and validation as they affect 

the Alkaloida SSMPU. 

10.1 GOOD MANUFACTURING PRACTICE CGMPl 

Good Manufacturinq Practice, GMP, is that part of a total 
Quality Assurance (QA) system which is aimed at ensurinq that 

products are consistently manufactured to a quality 
appropriate to their intended use. Hence GMP is concerned 
with manufacture and Quality control . 

It cannot be over emphasized that GMP's are a series of 

GUIDELINES for the desiqn, validation and operation of a 
pharmaceutical manufacturinq facility. They state ~ has to 
be achieved but they are not DESIGN PRACTICES which tell a 

desiqner, enqineer or manufacturer HQ! to achieve the 

objectives. The translation of the desiqn intent into real 
life equipment and facilities which satisfy the GMP 

requirements is the responsibility of the desiqner, 
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manufacturer, constructor, installer (the contractor) who must 
demonstrate proven expertise and capability in all of these 
activities. 

The basic principles of GMP require that plant and buildinqs, 
such as the SSMPU unit, must be located, desiqned, 

constructed, installed, adapted and maintained so as to suit 
the operations, processes and products carried out in them. 
For the purposes of this FED study, the products made in the 
SSMPU are reqarded as medicinal chemicals as far as the 
requirements for GMP are concerned. 

The notes which follow reflect GRC Con~ultants understandinq 

of the up-to-date 'thinkinq' of US, UK and EC inspectors about 
medicinal chemicals and are intended to qive Alkaloida and the 
biddinq contractors some idea of the levels to which desiqn, 
installation and operation may have to be taken to secure 
requlatory authority approval. 

10.1.1 Curmit GMP Regulations 

Various USA, UK and EC regulations require that all medicinal 
chemicals be manufactured, processed, packed, and held in 
accordance with current good manufacturing practice. No 

distinction is made between medicinal chemicals and finished 
pharmaceuticals, and failure of either to comply with current 
good manufacturing practice constitutes a failure to comply 
with the requirements of the various Acts. 

10.1.2 Reauiremeots for GMP 

Since the products which are to be made in the SSMPU are 

classed as medicinal chemicals, the plant will be required to 
meet the requirements of all relevant national and local 
authorities. These are as follows: 
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(a) The process plant and associated areas must meet the 
requirements typically of the inspectorate of the Food 
and Drug Administration of the USA (FDA), the Medicines 
Control Agency (MSC) of the UK and the appropriate EC 

authorities. 

(b) The areas in which the finished or intermediate product 
is exposed to the atmosphere, i.e. the filling and 

packaging areas, must be designed to meet qood 

manufacturing standards as specified typically by the 
norange Guiden, published in the nGuide to Good 

Pharmaceutical Manufacturing Practicen, published by 

iw.so • 

(c) Local Hungarian planning permission. 

(d) Hungarian Building Regulations. 

(e) Local Bye-Laws. 

The basic principles of GMP which apply to the plant require 

that buildings should be located, desiqn, constructed, adapted 
and maintained to suit the operations carried out in them. 

They also require that equipment should be designed, 

constructed, adapted, located and maintained to suit the 

processes and products for which it is used. Building 

construction and equipment layout should ensure protection of 
the product from contamination, permit efficient cleaning, and 

avoid the accumulation of dust and dirt. 

Many of the notes which follow are concerned with the process 

operations as well as the equipment d~siqn. A full 

understanding and appreciation of the production/process 

requirements is needed at the detailed design stage if the 
plant and equipment eventually installed is to perform as 
required. 
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10.1.3 General Concepts and Guidance 

Assurance of product qu•lity is derived from careful attention 
to a number of factors including selection of quality parts 
and materials, adP.qUate product and process design, control of 
the process, and in-process and end-product testing. Due to 
the complexity of to'day's medical products, routine 

end-product testing·;~lone usually is not sufficient to ensure 
product quality for several reasons. 

The basic principles of quality assurance have as their goal 
the production of articles that are fit for their intended 
use. These principles may be stated as follows: (1) quality, 
safety, and effectiveness must be dosigned and built into the 
product; (2) quality cannot be inspected or tested into the 
finished product; and (3) each step of the manufacturing 
process must be controlled to maximise the probability that 
the finished product meets all quality and design 

specifications. 

Although strict observance of high standards of GMP, 

approaching or equalling those expected for finished drug 
products, may be expected in some types of medicinal chemical 

processes, in many others it is neither feasible nor required 
to apply rigid controls during the early processing steps. In 
all processes of this type, however, the requirements should 
be increasingly tightened according to some reasonable 

rationale. At some logical processing step, usually well 
before the final finishing operation, appropriate GMP 

requirements should be imposed and maintained throughout the 

remainder of the process. 

Good judgement and a thorough knowledge of the process are 
required to permit sound evaluation of the processing step at 
which imposition of GMP requirements should take place. 
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As noted above it will often not be feasible to apply full GMP 
concepts to the entire process. However, Alkaloida should be 

encouraged to apply those concepts to the maximum extent as 
far backward in the processing chain as feasible. 

10.1.4 Summuy for GMP Requirements 

It is not possible, or appropriate, to detail in this section 

how and where all the implications of the above statements l'!laY 

be incorporated int:o the desiqn of the plant.. However, it can 
be stated that at all stages of the detailed desiqn 
development, for process desiqn, equipment definition, plant 
layout, building layout, materials flow, personnel flow, etc, 
the requirements for GMP and validation ~hould be recoqnised 
and incorporated as appropriate. Furthermore, as the project 
moves into the detailed desiqn staqe, the requirements will 

continue to influence desiqn activities. Refinements to the 
design are expected to be made as a better and clearer 
understandinq of the precise equipment items and 
building/plant layout is qained. 

This process of refinement of detail to ensure compliance with 
the regulations should also continue through procurement, 
construction and installation to mechanical completion in 

preparation for the formal validation procedures (see later) • 

10.2 VALIDATION 

Validation is a system for establishing documented evidence 
which provides a high degree of assurance that a specific 
process will consistently ,reduce a product meeting its 

predetermined specifications and quality attributes. 
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Validation is also a perception of Quality Assurance which is 
particular to the pharmaceutical industry. It is based on the 
premise that it is impossible to conduct Quality Control, or 

analytical tests, on each and every individual dose of 
medicine to confirm its purity and efficacy. The approach is 
therefore taken that the manufacturing proces~ must be 

demonstrably capable of producing precisely what it is 

intended to, in terms of both quality and ~'Uantity. 

10.2.1 Overview 

Typically in the EC, UK or USA, a manufact11rer starts to 
prepare the Validation Master Plan at the concept staqe of a 

project, shortly after the product licenc~ has been granted by 

the authorities and a decision has been made to proceed with 

commercial manufacture. 

The Master Plan encompasses all aspects of the manuf acturinq 

process, including facility desiqn, raw materials used, 

process descriptions, details of manufacturing locations and 
environmental conditions, utilities, process equipment, 
automated systems, construction documentation and testing, 

standard operating procedures, production documentation, 

on-going monitoring and preventive maintenance programme for 

the manufacturing environment and equipment, operator 

qualifications and experience required, staff training, 

analytical testing programme, equipment calibration (both 

production and analytical) and many more. 

The key to validation is documentation. This provides a 

record to show, amongst other things, that the facility is 

what the user specification called for, that the equipment 
does what it was desiqned to, that the appropriate processing 

stages have been faithfully and correctly carried out, and 

that the operating personnel are appropriate to the tasks 

demanded of them and properly trained. 
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With regard to the SSMPU for Alkaloida at Tiszavasvari, this 

means that each aspect of the contractor's scope of works 

which might directly or indirectly have an effect on product 

quality must be as follows:-

- Fully and accurately specified. 

This specification to be aqreed in •.rritinq by the Client. 

- Designed in detail so that it is clear what is intended, and 

demonstrable that the design meets the specification (e.g. 

by drawings, calculations, etc) • 

Manufactured and installed in strict compliance with the 

design. 

- Tested in order to demonstrate that the original 

specification is reliably and repeatedly met, including 

under conditions of challenge when a deviation is introduced 

into one or more parameters (e.g. change of cooling water 

supply pressure, change of ambient temperature). 

It will be seen therefore that: 

- Comprehensive documentation must be generated at each stage • 

The requirements are not dissimilar to those of Quality 

Assurance, with which Alkaloida are already familiar. 

It is essential that all of this documentation is compiled as 

it becomes available into a separate Validation File - a fully 

comprehensive dossier which allows a complete verification of 

a particular feature of the completed facility back through 

design to the original design intent. 
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Thus all aspects of the contractor's design must be documented 
- client's brief, assumptions, calculations, drawings. 

Equally, vendors/sub-contractors must supply full 
design/installation information. This must be requested at 

tender stage in the enquiry specification, otherwise 
additional costs will be incurred at a later stage and some 
information, e.g. materials mill certificates, may no longer 
be traceable. It is worth considering making a stage payment 

conditional on the prior receipt of full documentation. 

The contractor's Validation File should typically contain the 

following: 

- Scope of Work document 

- Definition Brief 
calculations - by discipline 

- Room Data Sheets 

- Packaqes 
For each package the following should be included: 

- order specification 
- vendor design information 
- vendor design drawings 
- vendor as-built inform~tion/drawinqs 
- pre-validation testing details and results 
- op4rational qualification testing and results 

- construction documentation 

- Building layouts 

It should be made clear in the enquiry specification what 
degree of inspection will be involved, who will carry it out, 
and what documentation is required from the sub-contI'actor. 

This must be followed through at the appropriate time to 
ensure that all the documentation is made available, either 
from the sub-contractor or from the main contractor's site 

supervision team. 
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The document gathering exercise should not be a diffuse 
uncontrolled exercise. An individual should be nominated from 
within the permanent project team at an early stage to be 

responsible for the Valid~tion File. The mechanics of 
document gathering could then be delegated to others. 

10.2.2 Validation Planning 

Whist the concept of formal validation was introduced for the 
production of sterile dosaqe forms only, it is now required 

for most stages in pharmaceutical and medicinal chemicals 

production • 

Validation of the design, installation and operation of the 
facility is critical to the project. Planning for validation 
must be considered and undertaken at every stage of the 
project. Key to successful facility validation is the 
development of a validation plan. such a plan will firmly 

establish the responsibilities for executing each stage of 
validation. 

The validation plan includas the followinq stages:-

- Prepare outline validation philosophy and scope 
- Consult with regulatory authorities to confirm philosophy 

and scope 

- Set up system for collecting and collating records generated 
during the validation process 

- Set criteria for documenting records from outside suppliers 
- Develop acceptance criteria for installation qualification 

(IQ) 

- Develop acceptance criteria for operational qualification 
(OQ) 

- Develop protocols for IQ and OQ 

- Develop Standard Operating Procedures (SOPs) for each 
validation test 
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- Execute IQ, either usinq contractor's teams, in-house teams 

or validation consultants. 
- Execute OQ usinq in-house teams 
- Prepare the complete validation dossiers for the facility 
- Set up a system for auditinq and recordinq desiqn changes 

which occur durinq the project up to handover from the 

contractor. 

10.2.3 Requirements for Validation 

(Note: in the context of this FED study the Purchaser may be 

Alkaloida and the Supplier normally is the equipment supplier 
or enqineerinq contractor, but may also be Alkaloida's own 

enqineerinq department.) 

The desiqn, installation and operation of the complete system 
must be validated to the satisfaction of the Purchaser and the 

requlatory authorities. The requirements for project 
validation fall into three areas: Desiqn Validation, 
Installation Validation and CoJlllissioninq Validation. 

The Supplier shall provide a copy of the index of his 
validation manual, for review by the Purchaser, on contract 

siqnature or within an aqreed period • 

Validation and commissioning records will be recorded by the 
supplier on forms supplied by the Purchaser. The Supplier is 
expected to comment on standard or draft forms prepared for 

this purposes by the Purchaser. 

(i) Dasip Validation 

The Supplier must supply copies of all desiqn calculations, 
drawings and specitications which will be used to demonstrate 
that the plant as desiqned is capable of meeting the process 

Ref: 213-067.DOC 10 I 10 
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design intent, and that the operation of the system can be 

controlled and monitored so that the design intent can be met 
consistently and that appropriate operational records can be 

obtained automatically. 

All equipment items, instruments, piping items, valves, etc, 

are to be uniquely identified, using the Purchaser's nwabering 
system on ELD's/P,ID's, layout drawings and piping isometrics 

to enable the installation to be validated against the design. 

Following approval of drawings and design information, any 

deviat~on or change fro• the design proposed by the supplier 

must be approved by the Purchaser in writing before the change 

is actioned. In addition requests to change fro• the approved 

design made by the Purchaser, must not be act:loned unless 

approved in writing by the Purchaser. 

(ii) lnstlllatjon Validation 

The Supplier must initiate and operate a system of recording 

the installation activities and checking the installation 

details against the design. (Of particular importance is the 
completeness of the documentation associated with welding of 

sterile service pipework if this is applicable to the 

Alkaloida SSMPU). The Supplier will be responsible for 

providing pro formas for installation checking, to the 

satisfaction of the Purchaser. 

(iii) Commissioning Validation 

A validation team will be set up which will comprise personnel 

from the Purchaser and the Supplier. This team will be led by 

the Purchaser. 
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The commissioning validation will comprise two phases. Once 
the system is running satisfactorily, all the controls and 
instruments will be validated for accuracy and operation to 

design. This phase will involve the Purchaser's personnel 
operating the plant and the Supplier and Consultant advising 

on test procedures. 

The second phase will be the operational validation. In this 

phase the system will be operated in the intended manner and 

the performance of the system recorded and compared to the 
requirements and guarantees. Again, the Purchaser's staff or 

agents will be available to carry out sampling and the 

chemical and microbiological tests required. The Supplier 

will be expected to be involved in these phases • 

Items (i) and (ii) will fora part of the Supplier's scope of 

work before take over of the plant. Item (iii) will be 

carried out following take over of the plant. 

For further information on GMP matters and validation 

concepts, reference may be made to the report 

"GMP and Validation concepts, and Project Execution 

Contractors in the Pharmaceutical Industry, Training Material 

for Alkaloida - September 1992" 

which was prepared for the visit of Alkaloida staff to the UK 

in October 1992. 
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ll ENGINEERINGSTANDARDS 

As the Alkaloida SSMPU is desiqned to produce medicinal 
chemicals which are intended for sale, and the facility is to 
be 'approvable' and validated, it is necessary to adopt 

enqineerinq design and fabrication standards which are 

appropriate for achieving compliance with GMP regulations. 

Reference is made in this section to enqineering standards 
(Appendix IV) which are intended to give a qeneral 

appreciation of the type of fabrication and operational 
standards which apply to the SSMPU. It is neither possible 
nor appropriate to include in this FED study all possible 

enqineerinq standards which apply to the SSMPU. It is 

ultimately the responsibility of the client (Alkaloida) either 
to issue their own enqineering standards to the contractor 
(and/or sub-contractors), or to satisfy themselves that the 
contractor has his own appropriate and relevant standards 

which would have to be examined and approved by Alkaloida (as 
part of the validation process). 

However, GRC Consult~nts understands that Alkaloida do not 
currently have their own in-house engineering standards for 
the desiqn, fabrication and installation of equipment, 
pipework, instrumentation, etc. Hence, at some stage, 
Alkaloida will have to either develop their own, or agree 

standards offered by the contractor. As the project for the 
detailed design, enqineering and construction, etc, of the 
SSMPU moves to the next stage, this whole subject will have to 

be addressed by Alkaloida and appropriate adequate engineering 
standards and specifications agreed. 

Clearly the standards/specifications given in the Appendix are 

intended as typical examples only and for general information. 
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For the purposes of this FED study, the following typical 

standards are included in Appendix IV:-

GENERAL SPECIFICATIONS AND STANDARDS: NON-STERILE SERVICE 

GENERAL SPECIFICATION FOR VESSEL FABRICATION IN AUSTENITIC 

STAINLESS STEEL 

SUPPLEMENTARY REQUIREMENTS FOR VESSEL FABRICATION IN 

AUSTENITIC STAINLESS STEEL 

GENERAL SPECIFICATION FOR ENAMET.I.ED MILD STEEL VESSELS 

PIPING SPECIFICATION SUMMARIES 

The specifications which refer particularly to vessels are 

also, in parts, relevant to many other items of equipment 
which are fabricated from austenitic stainless steel. Those 

clauses of the specification which deal especially with the 

following topics are highly relevant:-

Welding 

Materials 

Nozzles 

Internal Finish 
Postweld Heat Treatment 

Radiography 
Inspection and Testing and Reports 

Ret: 213-064.00C 11 I 2 
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12 CAPITAL COST ESTIMATES 

Within the Terms of Reference for this study is the 
requirement for estimates of the main components of the 
capital investment needed to achieve an approvable SSMPU. The 
estimate which is provided in this section is based on 
UK/Western European prices as at 4th quarter 1992 and does not 

include any allowance for inflation. 

The technique used for the estimate is one which is widely 

used in the UK for feasibility and FED studies of the type 
produced for this project. The accuracy of the estimate 
technique is often quoted as ±lOt but it is GRC consultants 
experience that the final figure is ra=ely, if ever, lower 
than estimated by more than lOt but usually greater by 25-30\. 

Hence GRC Consultants believes that the accuracy of the TOTAL 
CAPITAL figure should be interpreted as +JO, -1ot • 

12.1 BASIS OP BSTIMATION 

For the purposes of this study, the order of maqnitude capital 
cost estimates are prepared following the completion of the 
equipment flow diagrams, the materials balance and the outline 
equipment lists from Sections 3 and 4. The order of magnitude 
estimate is essentially a factored estimate based on itemised 

costs for all items shown on the equipment lists. The 
itemised costs are then used to estimate other costs using 
factors in order to build up the complete estimate for the 
total plant capital cost. 

The following notes give some indication of the key features 
ot the estimates which are presented tor the process described 
in Section J. 
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12.1.1 Mechanical: 

Items estimated under this heading include:-

Process and packaged equipaent costs which are estimated, item 

by item, from in-house data banks. 

Pipework materials costs are related to the prime costs of the 

process items with allowances made to reflect different 

materials of construction, differences in piping complexity 

and different levels of "hygienic/sterile" engineering 

standards in different areas. Allowances are also included 

for pipework fittings, valves and supports. 

Electrical costs are based on process equipment prime costs 
with allowances made for high and low power users. 

Instrument costs are based on equipment prime costs with 

allowances made for different levels of control complexity in 
different areas. 

12.1.2 lmtallation and Coasttuction 

All the individual installation and construction sub-contracts 

are related to the various MECHANICAL costs above but adjusted 

to allow for differences in areas as above. Items estimated 
under this heading include:-

Process and packaged equipment installation costs are related 
to their respective MECHANICAL costs. 

Pipework installation costs are based on the MECRANICAL costs 

and adjusted for materials ot construction, complexity and 
engineering standard. 
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The civil/structural sub-contract is related to the MECHANICAL 

sub total and includes allowances for structural steelwork, 
process plant buildinqs, control rooms, in-plant storaqe, 
footpaths, site excavation, drains, fire mains, landscaping 

and preliminary site services durinq construction. No 
allowances are made for any special foundations, piling or 

special excavation (blasting). 

Electrical and instruaent installation costs are related to 

their respective MECHANICAL costs. 

The HVAC costs are related to the process and packaged 

equipment MECHANICAL costs but adjusted to reflect different 

ventilation requirements • 

Paintinq and insulation sub-contracts are related to the 

process equipment MECHANICAL costs and are adjusted, if 

appropriate, for different area =equirements. 

12.1.3 Bngineering/Desim and Site Supervision 

These costs are related to the total plant MECHANICAL and 

INSTALLATION/CONSTRUCTION costs. They include those costs 

associated with project office design and enqineerinq, 

procurement, salaries, site supervision, plant hire, vendor 
costs and insurances. 

12.1.4 Exclusions 

The following items are excluded f~om the capital cost:-

Inflation 
Land cost 

Land purchase costs 

Effluent treatment plant 
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Commissioning expenses 

Spares 

12.1.S Continpcy 

- -y-

An allowance, or design contingency, is included ane is 
intended to take into account the status of the desiqn and to 

cover possible oaissions and under-desiqn resulting from 
incomplete process data. The magnitude of the contingency 
depends on the status of the desiqn and for the purposes of 

this study a relatively high contingency of 25' is used to 
reflect the fact that the process desiqn is based on 
preliminary chemical engineering studies based on the process 

described in section 3. 

The actual contingency fiqure is intended to cover the key 

major cost elements as follows:-

MccMnicai Bquipment 

Development of engineering during the detailed design stage to 

allow for equipment items overlooked initially, higher 
specification of items, R&D results which indicate new or 

additional process steps or equipment, etc. 

Installation and Coastruction: 

The allowances or contingency here provide cover for 
items/topics such as extra equipment to be installed, higher 

level of fabrication and construction standards required by 
tighter specitication, unforeseen civil engineering 
difficulties such as poor soil conditions, etc. 
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Engineering Dtsign and Site Supervision 

The contingency here allows f~r the normal anticipated 
development of design caused by the extra activities noted 
above together with variation orders generated either by the 
client or contractor and extra site supervision or more 
strin9ent inspection during fabrication and construction, etc. 

12.2 ESTIMATB RESULT 

The results of the estimate for the combined synthesis plus 
Downstream Processing SSMPU is shown in the tabulation 

overleaf . 

The DSP area used in this capital cost estimate is based on 
Process 1 in the process flow schematic 92/005/214. 

The basic capital investment fiqure is estimated to be in the 
range E2.4-3.4m. When an allowance is made for the fact that 
the main building shell already exists, and a reasonable 

amount of structural steelwork is already installed, 
especially on the upper (synthesis) floor, the total capital 
investment is reduced to be in the range £1.s-2.sm. However, 
at this stage of the project it would be prudent to regard the 

range as £2-Jm. 

The above estimate has been carried out on the basis of 

UK/Western European prices and labour/management costs as at 
November 1992. GRC Consultants recognises that savings could 
possibly be made in the areas noted below: 

- Process Equipment: If comparable quality equipment could be 

sourced in Hungary, then the MECHANICAL costs, as shown in 
the tabulation, might be reduced by 20-25' but it is 
doubtful if local glass lined reactors (which make up the 

greatest portion of the equipment costs) would be of a 
quality suitable for a modern medicinal chemicals plant. 

Ref; 213-065.00C 12 I s 
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CAPITAL COST ESTIMATE 

SYNTHESIS DSP 
E E 

MECHANICAL 
- Process Equipment 

Reactors 
Tanks (various) 
Heat Exchanqers 
Filters 
Pumps/Fans 
scrubbers 
Miscellaneous 

Sub Total 

- Pipework 
- Electrics 
- Instruments 

Sub Total (MECH) 

INSTALLATION & CONSTRUCTION 
- Process Equipment 

Pipework 
Electrics 
Instruments 
HVAC 
Civil/Structural 
Painting/Insulation 

Sub Total (MECH) + (INS/CON) 

Total (MECH) + (INS/CON) 

ENGINEERING DESIGN 

DESIGN CONTINGENCY 

TOTAL 

Range +30% -10% 
EJ.4m - E2.4m 

249,000 
98,000 
37,000 
14,000 
34,000 

4,000 
1,000 

437,000 

100,000 
45,000 
45,000 

627,000 

66,000 
150,000 
40,000 
40,000 
22,000 

200,000 
13,000 

531,000 

1,158,000 

} 
} 
} 

1,783,000 

350,000 

2,133,000 

500,000 

2,633,000 

Allowance for existing buildings and steelwork £0.6m 

Possible range £2.Sm - El.Sm 

Ref: 213-065.DOC 12 / 6 
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- Installation/Construction Costs: With extensive use of local 
Hungarian labour, these costs could be reduced, especially 

in the civil/structural areas. However, it must be 

recognised that the standards and quality of building 
finishes, etc, especially in the DSP areas, must be of a 

quality significantly greater than that for conventional 

chemical process plants. 

- Enqineering: Again, by use of local Hungarian process plant 

contractors, the engineering design and supervision costs 

could conceivably be reduced. However, GRC Consultants is 
not totally convinced that such design and manaqement 

expertise, for FDA approvable medicinal chemical plants, is 

readily available in Hunqary. A cmapromise may be reached, 

however, whereby the basic design and enqineerinq is carried 

out by local Hunqarian firms but with the addition and 

support of UK/Western European expert manaqement and 

supervision. It must also be recoqnised that the effort 

r'!!quired for validation qenerally results in an 

"enqineerinq" cost premium of 15-20t over non-validatable 

facilities. 
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APPENDIX I 

§QUIPMENT SUPPLIBRS 

PRESSURE Fll.TER SUPPLIBRS 

Rosenmund AG 

Gestadeckplatz 6 

CH-4410 Liestal 

Switzerland 

Tel: 061 925 1111 

Fax: 061 921 4893 

Telex: 966 010 ros ch 

Schenk Filterbau GmbH 

Postf ach 20 

D-7076 Waldstetten 

Germany 

Tel: 07171 4010 

Fax: 07171 401017 

Telex: 7248 8818 

Seitz Enzinqer Noll 

D-6800 Mannheim 1 

Postf ach 645 

Germany 

Tel: 0621 81071 

Fax: 0621 8107 223 

Telex: 463129 senma d 

Rat: 213-069.DOC I I 1 
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BASKET CENTRIFUGE SUPPLIBRS 

Broadbent Incorporated 

PO Box 185249 

2684 Gravel Drive 

Fort Worth 

Texas 76118 

USA 

Tel: 817 595 2411 

Fax: 817 595 0415 

Telex: 910 893 4070 

Rousse let 

17 Rue Montalivet 

07104 Annonay 

Ced ex 

France 

Tel: 7567 0307 

Fax: 7567 6980 

Telex: 345670 

Krauss-Maffei 

Verf ahrenstechnik G:ml:>H 
Krauss-Maf f~i-strasse 

D-8000 Munchen 50 

Germany 

Tel: 89 88990 

Fax: 89 8899 3299 
Telex: 5216 504 

' Ret: 213-069.00~ 
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HORIZONTAL VACUUM DRIER SUPPLIERS 

Buss AG. Basel 
Hohenrainstrasse 10 

CH-4133 Prattein 
Switzerland 

Tel: 

Fax: 

061 8256 111 

061 8256 699 

Telex: 968080 

Calmic Euro-Vent Ltd 

Govan Road 

Fenton Industrial Estate 

Fenton 

Stoke-on-Trent 

Staffs 

ST4 2RS 

England 

Tel: 0782 744242 

fax: 0782 744475 

APV Pasilac Ltd 

Denton Holme 

Carlisle 

Cumbria 
CA2 sou 
UK 

Tel: 0228 34433 

Fax: 0228 401060 

Telex: 64139 

Ret: 213-069.00C I I 3 
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VACUUM TRAY DRIER SUPPLIERS 

Calmic Euro-Vent Ltd 

Govan Road 
Fenton Industrial Estate 

Fenton 

Stoke-on-Trent 

Staffs 

ST4 2RS 

Enqland 

Tel: 0782 744242 

fax: 0782 744475 

Apex Enqineerinq Industries Ltd 

Apex House 

95 Kent Road 

Dartford 

Kent 

DAl 2AJ 

Enqland 

Tel: 0322 288256 

Fax: 0322 288103 

Telex: 918951 APEXCO G 

APV Pasilac Ltd 

Denton Holme 

car lisle 

cumbria 
CA2 SOU 

UK 

Tel: 0228 34433 

Fax: 0228 401060 

Telex: 64139 

Ref: 213-069.00C I I 4 
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HAMMER MILL SUPPLIERS 

Apex Engineering Industries Ltd 

Apex House 

95 Kent Road 

Dartford 
Kent 

DAl 2AJ 

England 

Tel: 0322 288256 

Fax: 0322 288103 

Telex: 918951 APEXCO G 

Hosokawa Micron Ltd 

Rivinqton House 
Whitehouse Industrial Estate 

Runcorn 

Cheshire 

WA7 2DS 

England 

Tel: 0928 710101 

Fax: 0928 714325 

Telex: 628051 

A Christison (Scientific Equipment) Ltd 

Albany Road 
East Gateshead Industrial Estate 

Gateshead 

NE38 3AT 

England 

Tel: 091 477 4261 

Fax: 091 490 0549 

Telex: 537426 

Ret: 213-069.DOC I I 6 
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SIEVE SUPPLIERS 

Russell Finex NV 

Zandvoortstraat-Industriepark Noord 2 
B-2800 Mechelen 

Belgium 

Tel: 015 21 8720 

Fax: 015 21 9335 

Telex: 27084 

Apex Enqineering Industries Ltd 
Apex House 
95 Kent Ro.iid 
Dartford 
Kent 

DAl 2AJ 

England 

Tel: 0322 i88256 

Fax: 0322 288103 

Telex: 918951 APEXCO G 

Hosokawa Micron Ltd 

Rivington House 

Whitehouse Industrial Estate 

Runcoi::n 
Cheshire 

WA7 2DS 

England 

Tel: 0928 710101 

Fax: 0928 714325 

Telex: 628051 

Ret: 213-069.00C ' 
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SCALE SUPPLIE.~ 

GEC Avery Ltd 
Smethwick 

Warley 

West Midlands 

866 2LP 

England 

Tel: 021 558 

Fax: 021 555 

Telex: 336390 

Sartorius GmbH 
PO Box 3243 

---·- --- - - --

1112 

6062 

Weender Landstrasse 94-108 

3400 Goettinqen 

Germany 

Tel: 551 3080 

Fax: 551 308289 

Telex: 96723 

Nova Weigh Ltd 

Colemeadow Road 

North Moons Moat 

Redditch 

Worcs 

898 9PB 

England 

Tel: 0527 67557 

Fax: 0527 60213 

Ref: 213-069.DOC 
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SCRUBBER SUPPLIERS 

Plastic Constructions (Fabrications) Ltd 

Evelyn Road 

Sparkhill 
Birmingham 

Bll 3JJ 

Tel: 021 773 4951 

Fax: 021 772 3588 

Telex: 336747 

Chem-Resist 

Britannia House 

Lockway 
Ravensthorpe Industrial Estate 

Dews bury 

West Yorkshire 

WF13 3SX 

Tel: 0924 499466 

Fax: 0924 490334 

Telex: 556368 

Forbes Plastics Ltd 

Denver 

Downham Market 

Norfolk 

PE38 ODR 

Tel: 

Fax: 

0366 389941 

0366 385274 

Telex: 81346 
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REACTOR SUPPLIERS 

Pfaudler-Balf our Ltd 

Leven 

Fife 

Scotland 

KYB 4RW 

Tel: 0333 23020 

Fax: 0333 27432 

Telex: 72304 

De Dietrich 

Division Equipement 

F67110 

Niederbronn-les-Bans 

France 

Tel: 88 090027 
Telex: 870758F 

Lampart 

H-1105 Budapest x 
Gerqel u.27 

Tel: 00361 1570111 
Fax: 1572029 

Telex: 225365 
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APPENDIX II 

VAPOUR SAMPLING AND MONITORING 

MONITORING REQUIREMENTS 

Monitoring a workplace requires different sampling and analytical 
techniques for several overall objectives. 

Measurement of personnel exposure is best achieved by locating 
the inlet of the sample device as close as possible to the 
breathing zone of the individual. Equipment can be in the form 

of a S11all pump drawing air through a vapour trap for analysis 

later. Direct indicating detector tubes or passive dose badges 
may also be used. 

Static monitoring indicates concentration at a fixed position and 
so does not necessarily reflect the personal exposure of 
operators. The use of direct reading instrumental techniques, or 
other measurement device is often used for routine process room 

monitoring • 

Continuous room monitoring is increasingly being used to ensure a 
non toxic and non flammable working atmosphere. This has been 

bro~ght about in part by the identification of previously thought 

of safe compounds as potentially toxic • 

The,identification of airborne contaminants is usually achieved 

by taking local work environment samples for subsequent 
qualitative analysis. The amount of important components 
identified is determined at a later test. 

Leak detection is best achieved using direct readinq techniques 

for ,areas which may contain relatively hiqh concentration of 
' 

qas~s or vapours. 
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COLLECTION OP SAMPLES 

Samples are often captured in a non-reactive container or 
absorbed in liquids or other media for analysis later. care mus~ 
be taken that no part of the collection system will absorb the 

gas or vapour to be analysed. A collected sample may be analysed 

over a suitable period of time to determine a consistent result 
confirming the suitability of the collection vessel. 

The simplest collection vessels are syringes and gas bags. Both 

should be flushed through with the atmosphere before a sample is 

kept. A hand aspirator or portable pump can be used to fill the 
bags • 

Rigid containers of glass, metal or plastic can also be used to 

store samples. The containers are filled by evacuation then 

sampling or by passing the sample through the container for a 
specified period. 

In line bubble trapping is co111tonly used for reactive gases such 
as ammonia and sulphur dioxide • 

Vapour sorption tubes containing solid sorbents such as charcoal, 
silica gel, molecular sieve and porous polymer beads are used for 
a range of contaminants. 

Passive samplers {dose badges) containing a sorbent material 

behind a diffusion gap can be used for personnel and static 
monitoring. 

ANALYSIS OF COlJ..BCTIID SAMPLES 

Once collected samples may be analysed for more than one 
substance. 

Ref: 213-066.00C II I 2 
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The following table gives a summary of techniques available for 

the stated classes of compounds. 

Compounds 

Organic vapours 

C, H & o compounds 
Halogenated compounds 

Inorganic gases 

CO & C02 
Organosulphur compounds 

502, H2S, cos, etc 

Nitrogen oxides, ozone 

Methods 

Gas chromatography with flame 

ionisation detectors 

infrared/ultraviolet 
Gas cell spectrometers 
Gas chromatography with electron 
capture or ionisation detectors; 

microcouloliletry 
Gas chromatography with thermal 

conductivity detectors 

IR gas spectrometers 
Gas chromatography with flame 

photometric detector; 

microcoulometry 
Chemiluminescent analysers 

DIRBCT MEASUREMENT OP SPECIFIC CONTAMINANTS 

A detector tube is a glass tube packed with a bed of chemical 

reagents. A metered volume of air is drawn through the tube 
producing a colour change. The concentration of contaminant may 
be read directly via a scale or by reference to a colour chart. 
These tubes are available for spot reading or with the use of a 
small continuous pump to give long term results over a shift. 

Passive sampler (dose badges) based on diffusion are available 

which can be read directly, e.g. after the finish of a shift. 

Ref: 213-066.DOC II I 3 
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Continuous analysers are available in single or multiple point 
• systems usually utilising a central automated 

infrared/ultraviolet spectrometer or other analytical instrument. 
Simpler types of autoanalysers exist such as local flammable gas 
alarms. 

• 

• 

• 

INSTRUMENTS FOR THB MBASURBMBNT OP GROUPS OP COMPOUNDS 

The instruments detailed below can be used locally, or for post 
sample capture analysis • 

Explosimeters are used to detect coabustable gases and are based 
on the changes in resistance of a heated catalyst. Flallllable 
atmospheres may also be detected using solid state detectors 
based on the chanqing resistance of a metal oxide film. 

Thermal conductivity detectors (cathorometers) are commonly used 
for leak detection and must be calibrated for each gas. 

Flame Ionisation Detectors (FID) can be used to detect some 
organic vapours without responding to some inorganic vapours. 
The precision and selectivity may be increased by the use of 

chromatographic pre separation columns. The detector works by 

detecting the greater concentration of ions produced in the flame 
of an organic vapour . 

Electrochemical detectors are available in a number of forms and 

have been incorporated in personal environmental alarms. 

Photoionisation detectors measure the ionisation of material by a 

source ot UV light of known excitation energy. Most permanent 
qases are not ionised by this method reducing problems of 

background readings. These instruments are not intrinsically 
sate. 

Ref: 213-066.DOC II I 4 
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Infrared gas analysers are based on the principle t.~at gas 
molecules will absorb light of a characteristic wavelength. The 

instruments are, however, bulk and expensive and although able to 
measure a wide range of gases many gases absorb energy at the 
same wavelength. Ultraviolet absorption meters are available but 
are generally not portable. 

Electron capture detectors are based on the detection of 
electrons production by the ionisation of the gas by a small 

radioactive isotope. They can detect a limited range of 

concentration often of halogenated compounds but can be poisoned 
by high concentration • 

Oxyqen monitoring can be carried out using the highly specific 

parametric susceptibility meters. Oxygen and other gases can be 

measured at low level using volumetric qas absorption devices. 
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APPENDIX ill 

SAFETY DATA SHEETS AND PROPERTIES OF MATERIALS 

ACETONE 

Form 

Colourless mobile liquid, characteristic odour. 

Yue/Bxplosion Hazard 

Extremely flammable, vapour/air mixture explosive. 

Health Hazard 

Can cause serious damaqe if splashed in eyes. 

Deqreases skin possibly causinq dermatitis. 

Vapour narcotic in high concentration. 

Yust Aid Measures 

Eyes 

Lungs 
Skin 

Irrigate thoroughly with water for at least 10 

minutes, obtain medical attention. 
Remove from exposure, rest and keep war'JI. 
Wash thor~uqhly with water. Wash contaminated 

clothinq before reuse. In severe cases, obtain 
medical attention. 

--.. - s 

Mouth Wash out mouth thoroughly with water and give plenty 
of water to drink. 

Penoaal Protection 

Breathinq apparatus, flame proof fume cupboard, nitrate 
gloves, goqqle~/face shield, plastic apron, sleeve, boots are 

recommended for protection depending on quantity handled. 

Spillages 

Shut off sources of ignition, in!or111 others to keep a safe 

distance and wear appropriate protective clothinq. It local 
requlations permit, mop up with plenty of water and run to 

Ref: 205-066.DOC III I l 
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waste diluting greatly with running water. If material enters 

surface drains it may be necessary to inform the local 

authorities, inclu~inq fire services. Otherwise absorb on to 

inert absorbent, transfer to container f~r disposal. 

Storage 

Local flammable material regulations may cover this material. 

Generally plant and vessel should be effectively bonded and 

earthed and electrical equipment should be flameproofed • 

Ret: 205-066.DOC III I 2 
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Btrr AN-1-0L/BTJT AN-2-0L 

Form 

Colourless liquid, characteristic odour. 

Fire/Explosion Hazard 

Flammable. 

Health Hazard 

Harmful by inqestion and inhalation. If swallowed can cause 

headache, dizziness and narcosis. 
First Aid Measures 

Eyes 

Lungs 

Skin 

Mouth 

Irrigate thoroughly with water for at least 10 
minutes. If discomfort persists, obtain medical 

attention. 
Remove from exposure, rest and keep warm. In severe 

cases obtain medical attention. 
Wash off skin thoroughly with water. Remove 
contaminated clothing and wash before re-use. In 
severe cases, obtain medical attention. 
Wash out mouth thorouqbly with water and give plenty 

of water to drink. Obtain medical attention. 

Personal Protection 

Breathinq apparatus, flame proof fume cupboard, rubber/plastic 
gloves, goqqles/face shield, plastic apron, sleeves and boots 

are rP.commended for protection dependinq on quantity handled. 

Spillages 

Shut off sources of ignition, inform others to keep a safe 

distance and wear appropriate protective clothing. If local 
regulations permit, mop up with plenty of water and run to 
waste dilutinq greatly with running water. If material enters 

surf ace drains it may be necessary to inform the local 
authorities, including fire services. Otherwise absorb on to 
inert absorbent, transfer to container for disposal. 
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ETHANOL 

Form 

Colourless liquid, sliqht characteristic odour. 

Fire/Explosion Hazard 
Highly flammable, vapour/air mixture explosive. 

Health Hazard 

Intoxicating if inhaled or inqested, irritatinq to eyes. If 
ingested in undiluted form has a severe drying effect on mucus 
membranes of mouth and throat. can be damaginq if splashed in 

eyes. 

First Aid Measures 

Eyes Irriqate thorouqhly with water for at least 10 
minutes. If discomfort persists, obtain medical 

attention. 

Lunqs Remove from exposure, rest and keep warm. In severe 

cases obtain medical attention. 
Skin Wash off skin thoroughly with water. Remove 

Mouth 

contaminated clothing and wash before re-use. In 
severe cases, obtain medical attention. 
Wash out mouth thorouqhly with water and qive plenty 

of water to drink. Obtain medical attention. 

Personal Protection 
Breathing apparatus, flame proof fwne cupboard, rubber/plastic 

gloves, qoqqles/face shield, plastic apron, sleeves and boots 
are recommended for protection dependinq on quantity handled. 

Spillages 

Shut off sources of ignition, inform others to ke~p a safe 
distance and wear appropriate protective clothing. If local 

regulations permit, mop up with plenty of water and run to 

waste diluting greatly with running water. If material enters 

Ref: 205-066.00C III I 5 
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surface drains it may be necessary to inform the local 

authorities, includinq fire services. Otherwise absorb on to 

inert absorbent, transfer to container for disposal. 

Storage 

As required by local flammable material regulations • 
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ISO-PROPYL ALCOHOL 

Form 

Colourless liquid, characteristic odour. 

Pin:/Explosion Hazard 

Highly fla .. able, vapour/air mixture explosive. 

Healdl Hazud 

Inhalation of high concentrations of vapour or ingestion of 

liquid may result in headache, dizziness, mental depression, 

nausea, vomitinq, narcosis, anaesthesia and coma. Fatal dose 

is about lOOml. can cause severe dallage if splashed in eyes. 

First Aid Measun:s 

Eyes 

Lungs 

Skin 

Mouth 

Irrigate thoroughly with water for at least 10 
minutes. If discomfort persists, obtain medical 
attention. 

Remove from exposure, rest and keep warm. In severe 

cases obtain medical attention. 

Wash off skin thoroughly with water. Remove 
contaminated clothing and wash before re-use. In 
severe cases, obtain medical attention. 
Wash out mouth thoroughly with water and give plenty 
of water to drink. Obtain medical attention • 

Personal Protection 

Breathing apparatus, flame proof fume cupboard, nitrate 
gloves, goggles/face shield, plastic apron, sleeves and boots 
are recommended for protection depending on quantity handled. 

Spillages 

Shut otf sources ot ignition, inform others to keep a safe 
distance and wear appropriate protective clothing. If local 

requlations permit, mop up with plenty of water and run to 

waste diluting greatly with running water. If material enters 
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surface drains it may be necessary to inform the local 

authorities, including fire services. Otherwise absorb on to 

inert absorbent, transfer to container for disposal. 

Storage 

Local flawwable material regulations may cover this material. 
Generally plant and vessel should be effectively bonded and 

earthed and electrical equipaent should be flaaeproofed. 

Note that this cheaical can fora explosive peroxides on 

prolonged storage • 
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MElllANOL 

Form 

Colourless volatile liquid, characteristic odour. 

~Hazard 

Highly flaaaable, vapour/air aixture explosive. 

Hcallla Hazard 

Toxic by inqestion. Da11aging if splashed in eyes. Vapour in 
hiqh concentration may cause dizziness, stupor, crallps and 

digestive disturbances. Lower levels may cause headache and 

nausea. Chronic effects - da11aqes the central nervous systea, 

particularly the optic nerve and internal orqans • 

Pint Aid Mwes 

Eyes Irrigate thoroughly with water for at least 10 

minutes. If discomfort persists, obtain medical 

attention. 

Lunqs 

Skin 

Mouth 

Remove from exposure, rest and keep warm. In severe 

cases obtain medical attention. 
Wash off skin thoroughly with water. Remove 
contaminated clothing and wash before re-use. In 
severe cases, obtain medical attention. 
Wash out mouth thoroughly with water and give plenty 
of water to drink. Obtain medical attention. 

Personal Protection 

Breathing apparatus, flame proof fume cupboard, rubber/plastic 
gloves, goggles/face shield, plastic apron, sleeves and boots 
are recommended tor protection depending on quantity handled. 

Spillages 

Shut off sources of ignition, inform others to keep a safe 

distance and wear appropriate protective clothing. If local 

requlations permit, mop up with plenty of water and run to 

waste diluting qreatly with running water. If material enters 
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surface drains it may be necessary to inform the local 

authorities, including fire services. Otherwise absorb on to 

inert absorbent, transfer to container for disposal. 

Storage 

As required by local fla1111able material regulations • 
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TOLUENE 

Form 

Colourless liquid, Benzene-like odour. 

rue/Hxplosion Hazard 

Highly flaJU1able, vapour/air mixture ~.xplosive. 

HeakhHmnl 

Inhalation may cause dizziness, headache, nausea and mental 
confusion. Vapour irritating to the eyes and mucus membranes. 
Harmful by ingestion and skin contact. 
as an illpurity, prolonged use may cause 

P:olonged use may cause dermatitis • 

If Benzene is present 
blood disease. 

Eyes 

Lungs 

Skin 

Mouth 

Irrigate t±oroughly with water for at least 10 

minutes. If discomfort persists, obtain medical 
attention. 

Remove from exposure, rest and keep warm. In severe 
cases obtain medical attention. 

Drench the skin thoroughly with water. Remove 
contaminated clothing and wash before re-use. Unless 
contact has been slight, obtain medical attention. 

Wash out mouth thoroughly with water and give plenty 
of water to drink. Obtain medical attention. 

Breathing apparatus, flame proof fume cupboard, nitrate 

gloves, qoggles/face shield, plastic apron, sleeves and boots 
are recommended for protection dependinq on quantity handled. 

Spillages 

Shut off sources of ignition, inform others to keep a safe 
distance and wear appropriate protective clothing. If local 

regulations permit, mop up with plenty of water and run to 
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waste diluting greatly with running water. If material enters 

surface drains it may be necessary to inform the local 

authorities, including fire services. Otherwise absorb on to 

inert absorbent, transfer to container for disposal. 

Stonge 

As required by local fla1111able material regulations. 
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TABLE AJ.l 

PHYSICAL PROPER'l'IES OF SOLVEHTS 

SUBSTAJICE MELTillG BOILDIG SPEcn"IC VAPOUR VAPOURl. FLASJP 
POIBT PODl'T GRAvrrY PRESSURE DEHSrrY POIBT 
oC oc ..sq 0 c 

ACE'l'OlfE -95 56 0.79 185 2.0 -20 
@ 200C 

8tJ'l'Alf-I-OL -89 ill 0.11 6 2.55 29 
@ 200C 

BOTAlf-2-0L -l.15 99 0.81 10 2.55 24 
@ 200C 

ETBAMOL -117 78 0.80 43 1.59 13 
@ 200C 

ISOPROPYL -89 82 0.78 33 2.07 12 
ALCOHOL @ 200C 

ME'l'BANOL -98 65 0.79 100 l.ll. 12 
@ 21oc 

TOLUENE -95 111 a..a~ 37 3.14 7 
@ JOOC 

l. AIR • 1.0 

2. CLOSED CtJP FIGtJRES 

3 • \ BY VOLCllE I1' AIR AT ROOM TEllPERATt1RE 

4 .- OCCUPA'l'IOJifAL EXPOstJR!! LIMITS f"ROll BRITISH KSE OCCUPATIONAL 
EXPOSURE LIMITS 1992 
TWA • TDIE WEI~Jtttb AVERAGE 

SECTION1 
... .... .. 

EXPLOSIOJl3 
LDUTS i VOL 
LOllER UPPER 

3 ll 

l.4 11 

l.7 10 

J.J 19 

2.3 12 

7.3 37 

1.4 -7 



~ ~·· ... ·. -- -~ - . ___.r__ - ·- - .. - --- ------ - - . -,- -----:-• . --- :- . 
\ ~ ::-..,! • - ;· ~~ ... 

APOtJRl FLlSJP EXPLOSI:O!fl AtJ'l"O TOXICITY OCCtJPATJ:OHAL EXPO~ MOTA/ 
ENSITY POillT Lllll'?S t vor. IGJII:TIOlf tD50 r.mr-rs '?ERATO/ 

oc LOWER OPPER 'l'EllP oc LONG 'l'ERll SHORT TERM CARCDIO/ 
(8BR '!'WA) (10 KnfS) GEMICrrY 
ppa SJ/ml ppa mq/ml 

~-0 -20 3 l.3 538 58001lq/kq 750 1780 1500 3560 NO 
ORAL RAT .EVIDENCE 

.SS 29 l.4 ll. 365 7901lq/kq - - 50 150 NO 
ORAL RAT EVIDENCE 

.55 24 1.7 10 406 64809q/kq 100 300 150 450 NO 
ORAL RAT EVIDENCE 

~ . 59 13 3.3 19 425 7060MG/KG l.000 1900 - - NO 
ORAL RAT EVIDENCE 

~-07 1.2 2.3 12 425 5045mq/Jcq 400 980 500 1225 NO 
ORAL RAT EVIDENCE 

.11 12 7.3 37 464 5628mq/kCJ 200 260 250 310 NO 
~ ORAL RAT EVIDENCE 

.14 7 - l.4 ·7 335 SOOOmq/kq 50- 188 150 560 . NO 
ORAL RAT EVIDENCE 
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GENERAL SPECIFICATION FOR VESSEL FABRICATION IN AUSTBNmC STAINLESS 
STEEL 

SUPPLBMBNTARY REQUJRBMENTS FOR VBSSBL FABRICATION IN AUSTl!NITIC 
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GENERAL SPECIFICATIONS AND STANDARDS 

NON STERILE SERVICE 

Generally as per pipework specifications Sl, Cl and c2. 

All pipelines shall be self draining wherever possible. 

2 JOINTS 

3 

Generally as per pipework specifications Sl, Cl and C2 • 

WELDING 

The supplier must have a written SOP for welding and 
inspection. 

Automatic orbital machine TIG welding to be used wherever 
possible. 

Manual TIG welding in other cases. 

All welding to be carried out by adequately trained welders, 
with experience in automatic orbital TIG welding, where 
appropriate. 

Welding procedure will be to the following standards or 
equivalent:

BS 4870 
BS 4871 

Approval testing of welding procedure 
Testing of welders 

4 VALVES 

Generally as per piping specifications Cl, C2 and Sl. 

s TEMPBRATURB TRANSDUCBRS 

All temperature transducers must be fitted in thermowells. 

Thermocouplas are acceptable tor most duties. 

Ref: GEN-001.DOC Page 2 
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Platinum resistance bulb transducers shall be used for 
critical duties. 

6 TEMPERATURE INDICATORS 

All temperature indicators must be fitted in thermowells. 

Expansion type thermometers are acceptable. 

Mercury in qlass thermometers must not be used. 

7 FLOW DBTECTION/MBASURBMBNT 

8 

Variable area meters are acceptable. 

Sanitary design instruments and level switches must be used 
in the CIP system. Suitably protected variable area meters 
may be used. 

9 VESSELS 

Pressure vessels shall be designed to BSSSOO, cateqory 3 or 
equivalent. (Corrosion ~llowance nil. Nature and extent of 
NOT to be proposed by tl. _ supplier. ) 

Other vessels desiqned to good enqineerinq practice. 

Insulated with rockwool preformed sections and clad with dull 
polished stainless steel, type 304, or polished aluminium. 

10 Fll..TBRS 

Pharmaceutical grade cartridges and housings are required. 

Housings must be fabricated in type 3l6L stainless steel. 

cartridges are to be of proprietary materials consistent,with 
the requirements of the system. 

Cartridges for air filtration shall be hydrophobic, but , 
measures must be taken to ensure that they do not block ~ith 
condensate. 
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11 PUMPS 

All pumps must be of a self draining design. 

12 GASKETS 

Gaskets must not contain asbestos. suitable materials 
include Viton, compressed non-asbestos fibre in PTFE 
envelopes or butyl rubber. Solid Teflon gaskets are only 
acceptable where they are used as standard in proprietary 
equipment packages. 

13 INSPECTION 

The supplier to initiate a fully documented programme of 
inspection of all critical equipment manufactured by 
sub-contractors/contractors to ensure compliance with 
specification and supplier's design drawings. 

14 EQUIPMENT FINISH 

All pipes, instruments and supports in the process hall are 
to be compatible with the level of finish and design required 
in the area. 

i.e. Appropriate surface finish 
No ledges or crevices 
Easily cleaned surfaces 

IS EQUIPMENT TAGS 

Valve and equipment tags (and attachment chains) shall be 
provided by the Supplier. 
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1 GENERAL 

Ll SCOPE 

This specification, toqether with the Purchaser's design 
drawings and standards, covers the requirements for desiqn, 
materials, fabrication, erection, inspection, testing, and 
shipping of fusion-welded vessels designed for internal 
pressures exceeding 15 psig, and for external pressures. 
All requirements of the Codes for pressure vessels (see 
below), shall be followed, whether or not the vessel is to 
be code stamped. 

All conflicts between the requirements of this 
specification, design drawings, specified codes, and local 
or national regulations and/or insurance requirements shall 
be called to the Purchaser's attention without delay. 
Where requirements on the drawings conflict with this 
specification, the drawings shall take precedence • 

1.2 CODBS AND STANDARD 

1.3 

(Latest issue, including all addenda, revisions or 
supplements thereto). 

The following Codes, or their internationally recognized 
equivalents, shall be used. 

ASHE Boiler and Pressure Vessel Code, Section VIII, 
Division I (will be referred to as ASME Code), and Section 
II and Section IX • 

ANSI Bl6.5 Steel Pipe Flanges and Flanged Fittings. 

BS 5500. 

BIDS 

Quotations shall be made in accordance with the 
requirements of this specification. Quotation on any other 
basis will be considered as an "alternate", and all 
e~ceptions should be considered. 

Cost of all inspections required by Code, inspection 
agencies or local regulatory bodies shall be included in 
the quoted price. 

Bidders must be prepared to include one (1) copy each of 
all Welding Procedure Specifications and Qualifications 
intended for use in the fabrication of items being quoted. 
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Each such welding procedure shall be qualified in 
accordance with the provisions of Section IX of the ASME 
Code. 

DESIGN BASIS 

2.1 Company's design drawings will specify the conditions of 
design and show the shape, dimensions, material 
specifications, and thicknesses for all primary parts and 
certain constructional details; however, these drawings are 
not suitable for shop fabrication, and are not to be used 
as such by the Vendor, without special permission to add 
the necessary fabrication details. in addition, the 
Company will furnish all related standard specifications, 
standard drawings, etc, as required for the design and 
construction of the vessel. 

2.2 

2.3 

2.4 

Copies of all detail fabrication drawings and calculations 
shall be submitted to the Company for approvals, co11ments, 
and record purposes. 

Vendor's responsibility remains for design, mechanical 
performance, and details. The submittal of these documents 
does not in any way relieve the Fabricator of his 
responsibility for the correctness or for the compliance of 
such details with specifications, standard drawings or 
purchase order. 

Fabricator's certified detail drawings shall show the 
company's complete purchaser order and item number, weld 
locations and details (including welding grooves), design 
data and material specifications, and the location and 
wording of Code and Purchaser's stamping. 

Welding Procedure Qualifications and Welding Performance 
Qualifications are to be submitted and approved before any 
welding is performed. Welding rods, electrodes and filler 
metals, automatic or manual, shall deposit a composition 
corresponding to the material being welded. Welding rods, 
electrodes and filler metals shall meet ASME Boiler and 
Pressure Vessel Code, Section II, Part c, Material 
Specification's requirements. Welds that are not made in 
accordance with approved, qualified procedure 
specifications are subject to rejection. Purchaser shall 
be notified of any changes made to essential variables of 
the welding procedure. 

2.s Bills of Materials and Shop Layout Drawings will be 
considered as records only, and will be reviewed, but not 
necessarily approved. 
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2.6 

2.7 

All final vendor record drawings shall be signed "Certified 
Correct" by an authorized representative of the Vendor. 
The nWDber of Fabricator's drawings required will be given 
on the Purchaser Order or Requisition. Each show drawing 
shall be checked and signed before it will be accepted for 
approval. 

2.8 Corrosion allowance, on removable internal parts, shall be 
one-half of the specified corrosion allowance applied to 
all exposed surfaces. Corrosion allowance, on 
non-removable internal non-pressure parts, shall be the 
same as the vessel corrosion allowance applied to all 
exposed surfaces of pressure parts. 

2.9 Shop drawinqs shall have the tray supports, nozzles and 
support clips numbered and lettered identically with the 
Company's vessel drawings. 

2.10 The vessel Fabricator shall show the location of all 
circumferential and lonqitudinal welded joints on the shop 
drawings submitted for approval. 

2.11 All coils are to be fabricated, assembled, and erected per 
code for Pressure Piping, ANSI B31.3 or internationally 
recognized equivalent. 

3 RESPONSIBILITIES 

3.1 Conformance to the latest codes and legal requirements is 
the responsibility of the vessel Fabricator. The Company 
co-operates with all fabricators reqardinq these 
requirements, and will make every effort to assist in 
obtaining the latest and most accurate information. 

3.2 Where the fabrication to a code is specified, it shall be 
the Fabricator's responsibility to fabricate in strict 
accordance with the code. Should any feature of the 
Purchaser's design violate the intent or not meet the 
requirements of the code, the Fabricator is to bring such 
points to the attention of the Purchaser without delay. 

3.3 

All vessels that are required to be "code stamped" shall be 
inspected by a "qualified", authorised insurance company 
representative. 

It shall be the Fabricator's responsibility to obtain, if 
required, the approval of the regulatory bodies having 
jurisdiction in the locality of installation. 

3.4 Where the type of construction offered by the Fabricator is 
of a proprietary nature, the Fabricator's published 
fabrication specification, subject to acceptance by the 
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Purchaser, may be used as the basis of fabrication. It 
shall be the Fabricator's responsibility, however, to 
obtain approval of the local authorities and/or insuring 
agencies. Three (3) copies of these approvals shall be 
furnished to the Purchaser, prior to shipment of the 
vessel, showing adequate data for maintenance and repair. 

All vessels shall be furnished complete, as shown on the 
Company's Design Drawings and Standards, or as required by 
the Purchase Order, and as herein noted, and shall include 
all necessary bolts, nuts, gaskets and all internals and 
internal piping. 

The vessel Fabricator shall furnish and install the 
following clips, and other items, which are welded to the 
outside surface of the vessel or skirt: 

Clips for ladders, platforms, pipe supports, and guides, as 
specified by the Purchaser. 

Vessel davit complete, when called on Purchaser's drawings • 

Lifting devices for erection (all vessels over 20 tons 
weight, and all columns more than 20• overall height). 

Insulation supports and welding studs or blank nuts for 
fireproofing, as specified by the Purchaser. 

Other special brackets, ladders, platforms, etc, as 
detailed on Purchaser's drawings. 

FABRICATION 

MATERIALS 

Material of construction for vessel parts shall confirm to 
the Specification given in Section II of the ASME Boiler 
and Pressure Vessel Code or other governing codes. Alloy 
plate and pipe shall be stamped with the mill, heat, slab 
and SA specification numbers, and shall be included in the 
code material certifications. The exact grades of 
materials for different parts of the vessel are to be 
agreed with the company but, in general, all stainless 
steel parts of the vessel, except where specifically 
detailed on the Company's drawings, shall be fabricated 
from a fully softened and descaled austenitic stainless 
steel of either the 18/B/Ti or 18/B/JM type. 

Large carbon steel attachments, such as jacket closures, 
support lugs, legs, platform or pipe support brackets, etc, 
shall not be directly welded to vessels built of solid 
alloy plate less than 3/8" thick, but shall be welded to an 
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intermediate alloy pad of the same thickness as the shell, 
extending 2" in each direction beyond the extremities of 
the attachment. Such pads shall be continuously welded to 
the vessel. 

support skirts of vertical vessels built of solid alloy 
plate shall not be welded directly to the bottom head. An 
alloy ring of the sa•e thickness as the skirt and 
approximately 4• long shall be provided on the head for 
attachlllent of the carbon steel skirt. 

4.2 N()ZZI RS 

Where nozzle flanges are within the scope of ANSI 816.5, 
flanges conforming to this standard shall be used. For 
flanges outside the scope of this standard, special design 
shall be su.baitted. Special designs shall be in accordance 
with the ASME Code, Section VIII. Unless otherwise noted, 
bolt holes are to straddle natural vessel centrelines • 

Rolled Plate nozzle necks and reinforcing pads shall be the 
same material as specified for the vessel shell or head to 
which they are attached. 

The minimum corroded thickness of nozzle necks, manholes, 
and handholes in all sizes up to 24" shall be the lesser of 
the minimum thickness of standard weight pipe or the 
corroded required thickness of the vessel wall. The 
specified vessel corrosion allowance shall be added to 
these thicknesses to arrive at the fabricated minimum 
thicknesses. Where corrosion allowance in the neck can be 
provided, without going to a pipe wall thickness greater 
than 160, the nozzle shall be forged or built-up welding 
neck . 

Blind flanges may be forgings or made from plate and blind 
flanges may be alloy clad to extremity of gasket contact 
surface. Detail of facing is subject to the Company's 
approval. 

All nozzles or connections shall be flush inside, except as 
shown on the drawing. All inside sharp edges shall be 
rounded. 

Bolting and service gaskets shall be furnished by the 
vessel vendor for the following connections: manways, 
blinds, handholes, agitator flanges and all studded pads. 

4.3 INTERNALS 

Pipe or tubing for heating or cooling coils shall be 
seamless drawn. 
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Internal flanges, if unavoidable, shall have bolts and nuts 
of the same type material as the flanges • 

4.4 WELDING 

All welding shall be performed by "qualified" welders. 

No welding shall i:>e performed unless the initial metal 
temperatures are above 1s0 c. Preheating shall be employed 
in accordance with Appendix R of the ASME Code. 

Preparation for double butt welding of shells, heads, and 
plates shall include edge bevels on all thicknesses greater 
than 1/4". 
Shell and head joints shall be full preparation, double 
welded butt joints. For joints inaccessible from the 
inside, alternate methods of welding, where full 
penetration and fusion can be achieved from one side, may 
be submitted for approval • 

Permanent back-up rings or strips may be used only at 
approved inaccessible closing joints less than 24" in 
diameter. 

Nozzles and couplings shall be welded to shell and heads 
with full penetration welds. Compliance with Code must be 
maintained and calculations showing the strength of 
attachment shall be submitted, if requested. 

Weld sizes for internal and external attachments shall 
satisfy structural and corrosion requirements. 

4.S INTERNAL FINISH 

Weld spatter, weldinq scale, loose mill scale, and 
excessive weld deposits shall be removed. 

Completed welds shall be reasonably smooth, ripple-free, 
and free of undercuttinq, cavities or depressions in which 
vessel contents may lodqe. 

Interior finish shall be as specified by the Company. 

All surfaces exposed to vessel contents, its va'pours or 
condensate, shall be free of qouqes, deep scrat'ches, pi ts, 
crakes, weld craters or other surface defects. ' 

4.6 POSTWBLD HEAT TRBATMBNT 

Postweld heat treatment, when specified, shall 'be done in 
accordance with the requirements of the ASME Code. 
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No welding, hammering, pressing or forming shall be 
performed directly on a vessel wall after it has been 
postweld heat treated, without prior written approval of 
the Purchaser. 

RADIOGRAPHY 

Welded vessels, when specified, shall be radioqraphed in 
accordance with a Code to agreed with the Company. 

Welded joints belonging to categories A or B, Paragraph 
UW-3, of the ASME Code shall not be positioned to pass 
under a reinforcing pad where possible. If this is 
unavoidable, the joint under the pad shall be ground flush 
and radioqraphed for its entire covered length, plus l" on 
each side. 

MAGNBTIC PARTICLB AND LIQUID PBNBTRANT EXAMINATIONS 

Vessels or parts, when specified, shall be examined in 
accordance with the ASME Code, Appendix IV through VIII. 

7 ULTRASONIC EXAMINATION OF WELDS 

8 

Procedures for the examination of welds, when specified, 
shall be in accordance with the ASME Code, Appendix u. 

TOLER.AN CE 

Vessel and tower fabrication tolerances shall be in 
accordance with a Standard to be agreed with the Company. 

9 INSPECTION. TESTING AND REPORTS 

9.1 The company will inspect and test all work performed, and 
all materials used by the Vendor or Sub-Vendor in 
fabricating equipment covered by the Purchase Order. 
Successive step-dated fabrication schedules shall be 
submitted to the Company for determining the intermediate 
inspections to be performed on the fabrication and assembly 
of all vessels. All vessels shall be inspected in 
accordance with the latest issue of the drawings and 
referenced Engineering Standards. 

Ref! GEN-005.DOC Paqe 8 

\ 



~ . , .. 

- • 

..: 

• 
/ 

' c ,. 
r • .. ~ 
~ 

~ • 

9.2 

- ---
The a1>0ve noted inspections will include the inspections of 
materials and review of mill test certificates, i~pact test 
reports, etc, before the start of fabrication. 

The Company's inspector or agent shall be granted full 
access to sections of the Vendor's plant engaged in such 
fabrication, and permitted the use of such facilities as 
are necessary to perform the inspection. Vendor shall 
advise the Company, at least five working days in advance, 
of the date of intermediate inspection, non-destructive 
testing, and final inspection. 

9.3 Vessel shall be tested with all dip pipes, coils, agitator 
assemblies, sight glasses, valves, blind flanges, and any 
other equipment that is part of the PUrchase Order, and is 
bolted to effect a penetration into the vessel • 

9.4 

9.5 

Vessel shall be tested with the same type of gasket as the 
service gaskets. Pressure bolting supplied with the vessel 
shall be useci fer testing • 

Before shipment is made, all internals are to be installed 
in the vessel and checked for fit-up. After inspection is 
made, the internals, without the proper support, shall be 
removed and packed, with proper identification, for 
shipment with the vessel. This inspection shall be carried 
out by the Company's Inspector. 

9.6 Vessel shall be tested in accordance with the requirements 
of the drawing, sketch or requisition as a minimum 
requirement, which may include the testing of the specified 
corrosion allowance thickness. Vessel and test water 
temperatures should be at isoc minimum. 

9.7 Vessels are to be hydrostatically tested at 1 1/2 times the 
MAWP new and cold. Vendor shall furnish the Company with 
copies, as specified on Purchase Order of Manufacturer's 
Data Reports, mill test reports, and/or material 
certificates for all major components identified with heat 
numbers corresponding to actual vessel parts, graphs of 
st=ess relieving operation, if performed, and hydrostatic 
test; and pencil rubbing of nameplate and vessel stamping. 
All shall be furnished in booklet form at the time of final 
Company inspection, before shipping the vessel. 

9.8 Radiographic films shall be kept on file by the Vendor for 
a minimum period of one year after the shipment of the 
vessel. 

9.9 Whenever sandblasting or metallic grit blasting is 
specified, it shall be performed after the pressure 
testing. 
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9.10 A magnetic particle examination shall be performed and 
shall be witnessed by the Company Inspector, on the 
continuous fillet welds at the skirt to head or shell 
attachment, and at both sides of the continuous fillet 
welds on the compression rinq or chair to skirt attachment. 

10 CLEANING AND PAINTING 

10.1 Each vessel shall be thoroughly cleaned inside and outside, 
and shall be free from qrease, weld spatter, scale, slag, 
rust, and all other foreign matter. 

10.2 Vessel exterior surfaces shall not be painted, unless 
otherwise specified. If shop painting is specified, the 
surfaces shall be prepared, and the paint applied in 
accordance with the instructions furnished by the Company • 

10.3 The inside surface of all austenitic stainless steel 
vessels shall be degreased and followed by immersion or 
swabbing treatment with 10 wt. % aqueous citric acid 
solution at 10-a2oc for at least 15 minutes, and further 
followed by aooc clean, hot water rinse. 

11 SHIPMENT 

11.1 The Company standard nameplate shell be permanently 
attached to all vessels, adjacent to the Manufacturer's 
nameplate, before shipment. The nameplate will be 
furnished to the Vendor by the Company. 

11.2 All flanged or studded openings shall be protected by 
bolted-on wooden or non-metallic-covers. All threaded 
openings shall be closed with watertight pipe plugs or 
thread protector caps. Test holes, in reinforcing pads and 
in slip-on flanges, shall be plugged with heavy grease. 

11.3 The vessel Fabricator shall be responsible for loading, 
bracking, and anchoring vessels, or vessel sections, to 
prevent any damage during shipment. Anchoring , bracing 
and loading diagram shall be inspected by the Company, if 
so requested. For large or heavy vessels, the Vendor shall 
submit a loading diagram for review and comment. This 
loading diagram shall have been approved by the Vendor's 
carrier. 
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11.4 The vessel Fabricator shall determine and indicate that 
completed item can be shipped to the job site. Where 
clearances for shipping are required, no changes shall be 
made, unless written approval has been obtained from the 
company. 

11.5 Agitator drive assemblies, etc, shall be dismounted and 
shipped separately and must bear proper identification • 
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GENERAL 

This specification is for the guidance of vendors employed 
on the fabrication of stainless steel vessels for the 
Company. This must be closely adhered to and should any 
departure be deemed necessary by the vendor the Company's 
'<lritten approval must be obtained. Acceptance of any order 
or contract placed subject to this specification shall be 
~egarded as an acceptance of all its conditions by the 
·.rendor. 

DRAWINGS AND DESIGN 

The vessel shall in general conform to the ccmpany's 
relevant drawings, but the vendor shall be at liberty to 
suggest minor alterations, except where specifically 
restricted by this specification, in order to utilize 
existing tools or working procedures. Four copies of the 
final working drawings in detail must therefore be supplied 
by the vendor before the commencement of work, and after 
approval by the company must be strictly adhered to, except 
at the express direction of and cost to the Company. 

Nevertheless, the vendor shall be required to check the 
design to ensure that in his opinion the vessel will 
satisfactorily withstand the pressure or vacuum or physical 
load specified. Suggestions for any improvement in design 
will be welcomed. 

MATERIAL 

All stainless steel parts of the vessel, except where 
specifically excepted on the drawing, shall be fabricated 
from a fully softened and descaled austenitic steel of 
either the 18/8/Ti or the 18/8/JMo type • 

All such material shall be certified and it shall be the 
vendor's responsibility to establish the identity of such 
material with the certificate(s) and to retain such 
certification for delivery to the Company upon completion of 
the contract. (See under Section 8, Certification, below). 

In case of doubt a sample of the material, preferably 
weighing not less than 50 qm, should be sent to the company 
for analysis. 
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WELDING ELECTRODES 

Permitted electrodes for metal-arc welding are:-

for 18/8/Ti Steels 

Murex - Nicrex ND 
Rockweld - Chromac C 
Quasi-Arc - Chromac 2 

For 18/8/3Mo Steels 

Rockweld - Chromac MM 

or equivalent, approved by the Company. 

- ---

For the welding of mild steel parts to stainless (where 
permitted - see Section 6, Manufacture and Workmanship), 
Chromac MM electrodes may be used in all cases. 

For inert-gas welding the filler wire shall be of similar 
composition to the parent metal • 

RBCORDPADS 

Unless stated otherwise the following shall apply:-

Each vessel shall be provided with two adjacent stainless 
steel plates, lOOmm x 75mm, to be described as the Test 
Record Pad and the Cast Record Pad, welded preferably to the 
shell wrapper, in a prominent position to be indicated on 
the drawing, on which shall be stamped the following 
details:-

Test Record Pad 

Maker's name and Works order number 
Code 
Test Date 
Internal Test Pressure in bar g 
Internal Working Pressure in bar g 
Internal Vacuum 
Jacket Test Pressure in bar g 
Jacket Working Pressure in bar g 
Weight (tonnes) 
Item No 

~: Suitable abbreviations may be used, e.g. Int. T.P. for 
Internal Test Pressure. 

Cast Record Pad 

Cast numbers of all major items of stainless steel such as 
shell wrapp~r, dished ends, curb-ring, run-off pad, 
agitator, etc and batch numbers of all stainless steel 
welding electrodes. 
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6.1 

Plant Number Plates 

In addition, a blank polished plate, lOOmm x 75mm, shall be 
secured over the Cast Record Pad by four stainless steel 
screws at the corners, to be used by the Company as a Plant 
number plate. 

MANUFACTURE AND WORKMANSHIP 

WELDING 

The welding of stainless steel parts shall be carried out 
manually by the Metallic Arc or TIC processes. Other 
processes shall be used only by special agreement with the 
Company, except that flash-butt welding of curbs or 
flanged-rings is permitted. 

Welds shall be deposited in a uniform and workmanlike 
manner, free from gasholes, slag inclusions and 
undercutting, with substantially flat or slightly convex 
head, using the maker's recommended current density and as 
short an arc as practicable. 

All longitudinal and circumferential seams shall comprise 
double-sided butt welds, except in the case of thin sections 
where sufficient penetration can be achieved from TIC 
single-sided butt welds to ensure a flush surf ace after 
subsequent grinding. Plate-edge preparation and the gap 
between plates shall be such as to ensure good penetration, 
and where necessary plate edges shall be beveled to an 
included angle of not less then 10° • 

After welding one side of a butt weld, the reverse side 
shall be thoroughly cleaned and the root of the Vee chipped 
back to sound metal before the sealing run is deposited. 
For multi-pass welds thorough cleaning and de-slagging 
between passes is mandatory • 

6.2 PINISH 

External welds shall be dressed clean and free from spatter 
and sharp snag~. Plate surfaces, both internally and 
externally, shall be left in the descaled condition unless 
grinding or polishing is stipulated on the order, but shall 
be thoroughly cleaned and free from spatter, rust 
contamination, or crevices. 

All traces of weld-staining and residual scale shall be 
removed by the application to the affected areas of a 
proprietary descaling l~quid or paste, followed by thorough 
washing to remove all traces of the descali.ng medium. 
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6.3 PRESSING AND ROLLING 

Dished and flanged ends may be produced by hot pressing, hot 
rotary pressing (spinning) or cold dishing in a press 
followed by cold flanqe-rolling. 

Rolling of curbs may be done either hot or cold. 

In all cases, Clauses 6.4 to 6.6 will apply. 

6.4 HOT WORKING OF STAINLESS STEBL 

Hot working shall be carried out within the temperature 
range 9oooc to 1150°c. Pyrometric control of the heating 
furnace is essential. 

Precautions shall be taken to prevent contamination, 
particularly carbon pick-up, in the furnace, including the 
use of a suitable temporary muffle if necessary • 

The company shall be at liberty to require subsequent heat 
treatment if it is deemed desirable. 

6.S COLD WORKING OF STAINLESS STEEL 

Cold working which could result in the production of 
substantial residual stresses shall be followed by heat 
treatment as under Clause 6.6 below. 

6.6 HBAT TREATMENT OF STAINLESS STEEL 

Where heat treatment is required, this shall consist of 
"soaking" at iosooc for 1/2 hour per 25mm of thickness, 
followed by cooling in still air, all scale subsequently 
being removed by chemical descaling as under Clause 6.2 
above or by scurfing. 

The company must be satisfied that the Vendor's furnace 
facilities are adequate for the purpose, and if they are 
unacceptable, the Company shall be at liberty to require 
sub-contracting of the heat treatment to an approved 
specialist firm. 

Rat: GEN-006.00C Page 5 
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TESTING 

The vessel(s) shall be tested on completion of manufacture 
as follows:-

Pressure vessels shall be treated hydrostatically at twice 
the working pressure, the pressure being maintained for a 
minimum of 1 hour. In certain cases it may be necessary to 
apply a lower test pressure; this shall be subject to 
negotiation with the company. 

Vessels subject to both pressure and vacuum duties shall be 
tested hydrostatically at 2 bar g Q.1: double the working 
pressure, whichever is the higher, and in the case of the 
exterior of a jacketed vessel, the test pressure shall be 
based on the net working pressure differential between the 
shell and the jacket. 

CERTIFICATION 

The documentation to be included in the vessel "dossier" is 
to be agreed with the Company. 

SUB-LETI'ING 

No part of the fabrication work, including the manufacture 
of dished and flanged ends shall be sub-let without 
notification to the Company, who reserve the right to 
withhold approval of a sub-contractor. In all cases it 
shall be the Vendor's responsibility to ensure that the 
sub-contractor adheres to the provisions of this 
specification • 
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MILD STEEL ENAMEi I ED VESSELS 

I. GBNBRAL 

Vessels are to conform generally to the standards laid down 
by the Pfaudler Balfour Group, or equivalent, unless 
otherwise specified. 

2. PREF'BRRED TYPES 

The following are details of the preferred types for use. 

2.1 Sizes 

2.2 

50 qal 
100 qal 
150 qal 
300 qal 
500 qal 

1,000 qal 
2,000 qal 
3,000 qal 

( 225 litres) 
( 450 litres) 
( 680 litres) 
( 1,350 litres) 
( 2,260 litres) 
( 4,500 litres) 
( 9,090 litres) 
(13,500 litres) 

Maximum Working Pressures 

50-500 gal inclusive: 
Jacket 5 bars (4 bars if vacuum in vessel) 
Vessel 2.8 bars 

1,000-3,000 gal inclusive: 
Jacket 6 bars (5 bars if vacuum in vessel) 
Vessel 6.9 bars 

2.3 Enamel 

The required enamel qrade is Pfaudler Blue type 3115, or 
equivalent, acid/alkali resistant qlass, spark tested. 

Ref: GEN-015.00C Paqe 2 

( 

• 



.. ~ .. .. --
• . 

I. • 

' - • 

.. - • 

' 

• 

~--- ·--
- . -r-

2.4 Enamel Defects 

2.5 

2.6 

2.7 

The numbers and positions of acceptable plugged defects are 
laid down by Balfour's Quality Control and are as follows: 

Capacity Vessel* cover* Agitator Baff le Pocket 

50 Nil Nil Nil Nil Nil 
100 Nil Nil Nil Nil Nil 
150 Nil Nil Nil Nil Nil 
300 1 1 Nil Nil Nil 
500 2 1 1 1 Nil 

1,000 5 Nil 1 1 1 
2,000 6 Nil 1 1 1 
3,000 10 Nil 2 2 1 

* No plugs allowed in cen1:re nozzles or in centre run-offs. 

Aaitators 

Agitators shall be either 47 rpm Anchor Type with separate 
thermometer pocket or 90 rpm Impeller Type with thermotip 
baffle. 

Thermotips shall be in Tantalum and the inside of the baffle 
provided with a fair lead to facilitate entry of the element 
into the tip. 

Shaft Closures 

Capacity (gal) 

50 
100 
150 
300 
500 

1,000 
2,000) 
3,000) 

Gaskets 

Fluon sheathed 

Closure Type 

Low duty 
Split 
Split 
Split 
Split 
High Duty 
High Duty or Mechanical 
Seal - vs Drive 

gaskets shall be provided for all joints. 

Ret: GEN-015.00C Paqe 3 
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2.8 Inspection Light 

3. 

4. 

s. 

6. 

An inspection light to BSS 4683 Part_ 2, 1971, or equivalent, 
Group II B shall be provided. 

SUPPORTS 

Undrilled bracket pads shall be provided on all vessels in 
addition to the standard leg sockets. The leg sockets shall 
be closed with plastic plugs. Four standard brackets shall 
be supplied loose with each vessel. 

TBSTS AT MAKER'S WORKS 

A certificate of test shall be provided by the Makers of 
each vessel in respect of: 

Hydraulic test of jacket and vessel 

Spark test of enamel 

Number and positions of tantalum plugs inserted. 

TBSTS AFTHR DBLIVBRY 

All vessels received into client's works shall within 48 
hours, be thoroughly examined and spark tested, so that any 
claim arising may be made on the carrier and/or maker within 
3 days of receipt. 

NOTIFICATION OF DBLIVBRY 

The makers are to notify the client by Telex on the day of 
despatch. 

Ref: GEN-015.DOC Page 4 
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Designation 

Duty 

Max Workinq Pressure 

- -~-- ------ - --- - -.--

PIPING SPECIFICATION 

Cl 

COOLING TOWER WATER (NON PROCESS 
AREAS) 

HEATING STEAM 
DRAINS (PLANT ROOM) 
REFRIGERATED WATER 
TOWNS WATER (NON PROCESS AREAS) 
CONDENSATE (PLANT ROOM & AMENITIES) 

6 Bar q 

Max Workinq Temperature 165oC 

Pipe 
Material Carbon steel 
Ratinq 150 lb ASA 

Fittinqs Welded 
Unions Socket Weld 
Connections Screwed 

Gaskets Compressed non-asbestos 

Valves As table below 

mm SIZES Cmml MAT EB I AL ll8 ~ 

Shut-off /Isolation 15,25 Bronze Gate Screwed 
40,50,80,100 Cast Iron Gate Flanqed 

Requlation 15,25 Bronze Globe Screwed 
40,50,80,100 Cast Iron Globe Flanged 

Check 15,25 Bronze Lift screwed 
40,50,80,100 cast Iron Swinq Flanqed 

Note: In the context of this specification, 15mm is equivalent to 
1/2" imperial. 

Rev: 1 Date: 23/03/92 
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Designation 

Duty 

Max Working Pressure 

,_ -

PIPING SPECIFICATION 

C2 

TOWNS WATER 
PLANT AIR 
INSTRUMENT AIR (see note) 

. -r-

COOLING TOWER WATER {PROCESS AREAS) 

7 Bar g 

Max Working Temperature 50oC 

Pipe 
Material Galvanised carbon Steel 
Rating 150 lb ASA 

Fittings Screwed or welded 
Unions Screwed 
connections Screwed 

Jointing PTFE tape 

Gasket Compressed non-asbestos 

Valves As table below 

mm SIZES Cmml MATEBIAL TYPE ~ 

Shut-off /Isolation 15,25 Bronze/SS/ Ball/Gate Screwed 
Galvanised 

40,50,80,100 Cast Iron Gate Flanged 

Regulation 15,25 Bronze Globe Screwed 
40,50,80,100 cast Iron Globe Flanged 

Check 15,25 Bronze Lift Screwed 
40,50,80,100 cast Iron Swing Flanged 

Note: In the context of this specification, 15mm is equivalent to 
1/2" imperial. 

INSTRUMENT AIR - local supply to be nylon with push fit 
connectors and ss or brass valves 

- main distribution lines to be galvanised 
carbon steel 

Rev: 1 Date: 23/03/92 
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Designation 

Duty 

Max Working Pressure 

PIPING SPECIFICATION 

Sl 

PROCESS (Non-sterile) 
CONDENSATE (PROCESS AREAS) 

5 Bar q 

Max Working Temperature 12loC 

Pipe 
Material 
Rating 
Finish 

Fittings 
Unions 

Stainless Steel 304 or 316 
OD Tube or Schedule 10 pipe 
Descaled 

Welded or screwed 
Screwed 

Equipment connections screwed 

Gaskets 

Valves 

ml:tI 

Shut-off/Isolation 

Regulation 

Check 

Steam traps 

Vi ton 

As table below 

SIZES (JDJ!l) MATERIAL 

15,20,25 SS 304/316 

40,50 SS 304/316 

15,20,25 SS 304 
40,50 SS 304 

15,20,25 SS 304 
40,50 SS 304 

TYPE 

Ball, 
Diaphraqm 
Butterfly 
Ball 
Diaphraqm 
Butterfly 

Globe 
Globe 

Spring 
Lift 

':...,crewed/ 
Uelded 

Flanged 

screwed 
Flanged 

Screwed 
Flanged 

Spirax Sarco BTM7 for condensate from vessels 
Spirax sarco BTD-5ZL for condensate from 
lines. 

Note: In the context of this specification, 15mm is equivalent to 
1/2" imperial. 

Rev: 1 Date 2/6/92 
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