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ABSTRACT 

1be purpose of my consultancy was to evaluate the existing facilities of IMB, the 

largest pharmaceutical plant in Romania and recommend additional equipment for film coating 

and microencapsulation. I evaluated the current development, production, and testing system of 

IMB. 

I carried out my assignment by interviewing executives, research, production, quality 

assurance regulatory, safety testing and administrative personnel and on site visits to three 

institutions. 

IMB was evaluated for its production capacity, sales, earnings, research, production, and 

testing cquipllletlt, training and education of personnel and compliance with Good Manufacturing 

Practices. 

The plant was built in 1962. IMB bas well trained, motivated, administrative and 

research staff capable of adopting new technologies and translating them into production. The 

IMB bas production equipment to manufacture .S billion tablets and test them. However, most 

of the equipment though adequate in 1962, is old and not well maintained. The physical plant 

shows signs of long neglect, IMB bas not kept pace with technology to either procure new 

equipment or modify the facilities. The poor conditions of the plant, old equipment, poor qualil) 

and access to limited raw materials, and limited testing equipment have resulted in 

pharmaceuticals not of accepcable quality in the intemational market. 

Of the 153 tablet and capsule products 53 arc sugar coated, some of them arc coated 

unnecessarily to overcome deficiencies of the tablet and others could easily be switched to a more 

efficient and cost effective film coating resulting in improved economics of production. 

Personnel at IMB rK'ed education, training and exposure to modem technologies of film 

coating, microencapsulation, and sustain release dosc:.ge forms to improve efficacy, Slability and 

quality of their products. 
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UNIOO should send research personnel from IMB for training in film coating in Western 

Europe. procure laboratory equipment for development and testing of film coated products and 

initiate compliance with CGMP by assiting in the writing of Standard Operating Procedures 

(SOP'S) for maintenance of all equipment, the manufacturing processes and validate all processes 

through consultant as soon as possible. 

Onl!f with UNIOO's financial and technical assistance could IMB adapt to modem 

technologies and produor! quality pharmacculicals at a reasonable price. 
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OBJECTIVE 

The purpose of the consultancy was to assist UNIDO in providing technical assistance to 

the Romanian pharmaceutical industry to adapt modem technologies in production of film coated 

tablets, microencapsulation of drugs for either delayed or sustain release of the therapeutic 

agents. 

(ii) Evaluate existing pharmaceutical production unit with physical and manpower resources to 

embark on production of film coated tablets and microencapsulated sustain release dosage forms. 

(iii) Recommend additional development, rroduction, and testing equipment for the technologies 

involving film coating, microgranulation and microencapsulatioo. 

(iv) Provide data on quality parameters and specific consumption of raw materials and auxiliary 

mater'Ws for such purposes and select them for locally available ones. 

(v) Recommend candidates for training in production and testing of film coated tablets. 

(vi) Advise to resolve instability of Ascorbic Acid tablets. 

(vii) Advice on stability testing of pharmaceuticals for validation of expiration date. 

(viii) Prepare interim report with recommendations. 
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METHODOLOGY 

The principle methods utiliud in carrying out this consultancy were interviewing 

administrative, research, product development, and quality assunncc staff from three institutions 

involved with development, testing, pruductioo and quality assurance of pharmaceuticals in 

Romania and for export purposes. 

Site visits included visits to administrative offices, production area, physical, chemical, 

microbiological safety or clinical testing ~ quality control laboratories and warehouses 

with a keen eye on compliance with CUrrenl Gooc! Manufacturing Practices (COMP). The 

institutions were evaluatal for: 

1. Expcrimce 

(a) How long in busiJM3 

(b) Type and variety of products produced or tested 

(c) Experience with pbarmaceUtical dosage form 

devdopment 

(cl) Experience with suslaiocd action dosage form design 

and their development 

2. Technical Knowledge 

(a) Education and expcricnce of personnel 

(b) Familiarity with pbarmaceutical ~ 

(c) Familiarity of pbarmaCeUtical dosage form testing 

In-Vitro and In-Vivo 

3. Good Manufacturing Practices Compliance 

(a) Building 

(i) Physical layout 

(ii) Air filtration 

(iii) Climale control 

(iv) Ventilation 
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(vi) Maintenance 

(b) Equipment 
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(i) Location, design and size of equipment 

(ii) Materials of construction, of production and 

transfer and ..wrage equipment 

(iii) Equipment cleaning and maintenance 

(c) Control of Components and Drug Products 

(i) Testing of raw m~aerials anJ packaging 

components 

(ii) Production p~ control 

(iii) Testing of finished products 

(d) Documentation 

(i) Master batch record 

(ii) Equipment identification 

(iii) In process sampling and testing 

(iv) Written procedure deviation 

(v) Material control 

(vi) Packaging control 

(vii) Finished product testing 

(viii) Finished product sampling plan 

(ix) Methods of analysis 

(x) Holding and warehouse 

(xi) Stability testing and expiration date 

validation 

(xii) Recalls 

(xiii) Inspection by regulatory agency 

4. Sales and Distribution 

S. Management 

(a) Management of research 
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(b) Commitment to quality. performance, and safety 

During the course of my mignment, I visited IMB, Chemical and Phannaa:utical 

Research Institute, Institute for Drug State Control and Pharmaceutical Research and Otimica 

Trade Company (Appendix II). 
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INTRODUCTION 

1be government of Romania has demon..qrated strong commitment to the delivery of 

social services and has made great strides in developing necessary infrastructure, manpower and 

national programs for health services, especially through expansion of primary and preventive 

health care. H'lwever serious problems need to be overcome in the quality and efficiency of the 

services. 

Availability and accessibility of pharma~ticals are key components of any health system. 

Drugs serve multiple social, psychological and political functions; they are not simply to treat 

or prevent diseases. Romania has rec~ized, that appropriate drugs are a necessary element of 

a health system. It is difficult to provide good quality ca.re without appropriate dn.gs. On the 

other hand availability of appropriate drugs represents an insufficient element of a health system. 

Merely having drugs is not enough to ensure, the processes of regulatiort, distribution, storage, 

prescription and pricing and use should work well. 

To implement the policies of health care for all, the government of Romania initiated a 

policy of national drug independence. 1be policy required minimum importation of chemicals, 

intermediates, bulk drugs, fo-mula excipients and finished dosage forms. The other aim of the 

policy was to reduce allocations of foreign exchange for drugs and encourage local production 

of pharmaceuticals. 

Romania has developed its own pharmaceutical industry capable of not only fulfilling 90CJ> 

of the pharmaceutical needs of the country, but also producing some pharmaceuticals for export 

as well. 

The production of pharmaceuticals is under the Ministry of Chemical Industries 

coordinated through SINTOFARM, S.A. (previously Industrial Corporation of Drugs and 
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Cosmetics) which is an association of 24 state chemical factories producing a wide range of 

products. 1bere are at present six pharmaceutical production units namely: Drug Producing 

Enterprise at Bucharest (IMB), producing bulk drugs and finished dosage forms, Aritibiotice a~ 
Iasi., 

producing bulk antibiotics, Armedica at Tirgu Mures, producing hulk drugs and finished dosag~ 

forms, .,1ofarrn at Bud~. producing bulk chemicals from plant and animal extract, Sintofann 

at Bucharest, producing bulk chemicals and Terapiat at Cluj, producing bulk chemicals and 

finished dosage forms. These factories collectively produce 30 thenpeutic agents from plant 

extracts, animal extracts or synthesize them. Romania also produces starch and sugar locally. 

Remainder of the therapeutic agents and excipients in the finished dosage forms are imported. 

In the area of drug procurement, and supply management the government procures 

imported pharmaceuticals through Chimica Trade Company and locally produced pharmaceuticals 

through the Ministry of Health (MOH). 1be MOH is responsible for distribution and quality of 

the pharmaceuticals with 20 regional stores and well developed network pharmacies throughout 

the country. 

Romania has established a physical and manpower infrastructure to ensure ute quality of 

pharmaceuticals. The MOH through the Institute of Drug State Control and Pharmaceutical 

Research (ICSMCF) regulates the quality of drugs in Romania. 

ICSMCF monitors registration of a drug prior to its national distribution of imported or 

locally produced drug. For registration in Romania the drug must go through a New Drug 

Approval process and should be under clinical efficacy and safety testing at three institutions in 

Romania and must be registered a~ a drug in the country of its origin. ICSMCF also monitors 

the quality and integrity of already registered drug products whether produced locally or 

imported. 

ICSMCF has developed Romanian Pharmacopoeia and is in the process of preparing its 

10th edition describing specifications and test methods for raw materials and finished dosage 

forms. It is also a member of Pharmaceutical Inspection Convention (PIC), a group of European 
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Free Trade Association which permits mutual recognition of inspection of phar.naceutical 

manufacturing units. 

ICSMCF inspects local manufacturing units freqaently and tests their products for quality 

and integrity. All imported raw materials used in the production of pharmaceuticals are tested 

and every production batch of high risk drugs like cardiovascular drugs, hormones, anbl>iotics, 

etc. is tested and certified before its distribution. 

ICSMCF is also responsible for ·reca1r or •withdrawal"of a drug product found to be 

unsafe for use. ICSMCF has removed some products from the market in the last two years and 

has well established infrastructure to do so. 

In spite of the notable achievements there are some serious problems. The infrastructure 

of drug production, supply and management system is heavily strained. Manufacturing facilities, 

production and testing equipment and technologies at the various institutions are old, ootdated 

and have not kept pace with significant advances in pharmaceutical technology to maintain 

quality of finished dosage forms. The quality of locally produced pbaramaceuticals in regards 

to their stability and efficacy are below international standards and should be improved to 

compete in the international market which is only possible by adopting modem technologies. 

Additionally the unexpected changes in the government policies to preserve foreign 

exchange, the manufacturing units would not be allocated foreign exchange to import raw 

materials, bulk drugs, equipment, etc. used in the manufacture of pharmaceuticals. 'Each 

manufacturing unit should earn its own foreign exchange to import the necessary items, through 

export of its products, making it necessary to improve the quality and efficacy of locally 

produced pharmaceuticals. 
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FIHDlllGS 

7 .1 Background: 

I visited IMB Bucharest and its sister institutions 

responsible for developaent, production, testing and regulations of 
pharmaceuticals in Romania. 

The IKB the largest pharaaceutical :manufacturing u~it in 

Romania was established in 1962. I'MB synthesizes three bulk drugs 
namely: Ascorbic Acid, Sulfa drugs, and Propranolol. Its 11ajor 

activity is production C"f various finished dosage forms. It 

produces 300 products in semi-solid (emulsion,suspension) fora for 

oral, injectable and topical use; injectab!e drugs, large volwae 
parenterals, tablets and capsule with a variety of pharmacological 

activities like analgesics, antiaicrobials, aetabolic preparations, 
antimycotic preparations, antihistamines, corticosteriods, 

tranquilizers, etc. (Appendix III), for the treatment or 
prevention of a variety of diseases. Most of the finished dosage 

fo::11S are generic formulations of already marketed drugs in the 
international markets, but the IMB has developed some new drugs 

with new therapeutic claims. Most popular of such products are 
Gerovital and Aslavital. 

The IMB produces 153 tablet and capsule formulations and has 

production capacity to produce 5 billion tablets per year. Fifty-

three of its tablet and capsule formulations are sugar coated. 

The IMB under an agreement with two multinationals naaely 
Pflzer and Ciba-Geigy, produces two film coated products for local 

distribution only. The 90t production of the IMB is distributed 

locally and lOt of its production is exported earning precious 

foreign exchange. 
The IMB has consistently shown increases in its sales and the 
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net income for the past three years. (Appendix IV) 

7.2 Personnel: 
IMB has a work force of 4005 eaployees of which about 800 are 

college graduates in a variety of disciplines. The aanage.ent is 
well structured to produce pharaaceuticals at competitive prices. 
The workers are healthy, hard-working and intelligent with 
appropriate training or education, and are familiar with 
pharaaceutical processes to produce quality pharaaceuticals. The 

average worker has several years 
manufacturing processes of solid 

granulation, drying, coapression, 
workers are not exposed to 

of experience in one of the 
pharaaceuticals like mixing, 

or sugar coating etc. The 
aodern technologies like 

•icroencapsulation, fila coatinq, enteric coating or spray drying. 
The use of old equipaent, poor quality of raw aaterials, old 
physical plant, and very low wages have an adverse affect on the 
aorale of the workers resulting in a lack of activation and pride. 
The problea has further coapounded because of uncertainties about 
the future of IMB. In the near future, IMB aay beCOJle an 
independent private enterprise with workers having 50\ equity in 
the new enterprise. 

7. 3 Buildings: 

The IMB occupies several large buildings spreading over 72 
square km. The buildings are large with adequate square foot area 

to house various departaents like warehouse for storage of raw 
aaterials and finished goods, production of solids (tablets and 

capsules) and their packaging, and production of se•isolids 
and liquids, and production of inject.ables. Additionally, there 

are separate facilities for quality assurance laboratories, 
research and adainistrative off ices. 

Separate facilities exist for the synthesis of bulk cheaicals 
naaely Ascorbic acid, Sulfa drugs and Propranolol which are 

prepared at the saae location. 
Most of the buildings are over 25 years old and neither proper 
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pluabing, sanitation, water, air or waste treataent facilities 

expected in a aodern pharmaceutical aanufacturing unit exist. 

Production and packaging facilities for all the solid dosage 

forms are housed in one building. The aixing granulation, sieving, 

drying, and coapressing for all the tablet and capsule foraulations 

takes place in one large hall with a very high ceiling, no 

segregation of production areas for each product, probably 

resulting in of cross contaaination of the products. Additionally, 

IMB aanufactures the finished dosage fora of various antibiotics 

like penicillin, aapicillin, UK>xicillin, tetracycline, etc. in the 

saae rooa, a practice forbiddai in aodern phal"Jlaceutical 

facilities. Mone of the facilities for storage or production at 

IMB have climate control, necessary for storage and production of 

aoisture and heat sensitive raw aaterials or finished products. 

The lighting in the r0011S are adequate but neither the 

sanitation or ventilation are adequate. The windows are kept open 

allowing the unfiltered air in the entire area and there is an open 

drain running through the production hall aaking the environaent 

unsanitary. 

The coating of all the products (sugar coating) is performed 

in one large room vi th a siailar environaent as the tablet 

compression ro0wt. 

The packaging facilities for tablets and capsules are separate 

and the area although not cliaate controlled has separate lines, 

well segregated packaging lines. Each capsule filling machine is 

well segregated. 

The products made for the aultinationals (two film coated 

products) for local distribution are prepared and coated in the 

segregated areas in separate roo11S reducing the chances of cross 

contamination. However, even these roo11S lack proper ventilation, 
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air and water treataent and cliaate control. 

The buildings were well designed for 1962 but have not been 

well .aintained or updated ~ith time to coaply with Current Good 
Manufacturing Practices (CGMP). The present facilities are in need 

of major rehabilitation with proper ventilation, climate control, 
water, air and, waste treataent units and separate, segregated 

areas to produce each product. 

7. 4 Production: 

IMB has the production capacity to produce 5 billion tablets 

sieving, 
SOae of the 

annually and has equipaent for aixing, drying, 
coapressing, coating and capsule filling (Appendix V). 

equipaent purchased in the past few years like a Kilian RF, 

Manest Y tablet press, Uhlaann and King packaging machine, H & K 

capsule filling aachine are very good, high speed machines with 
appropriate design and 11ade of proper alloy (stainless steel) to 

comply with CGMP. However, the other equipaent like the mixer, 
tray dryer, fluid bed dryer, tablet press, and coating pans are not 

only old but also neither properly designed nor 11ade of appropriate 
alloy. For example soae aixers are not well designed, alld coating 

pans are made of iaproper alloy, copper, instead of stainless 
steel. 

Since most of the tablets and capsules are prepared utilising 

poor quality of raw materials, improper storage conditons, and 
outdated, old, inefficient equipment, tablets have high moisture 

content, prepared with insuffiecient or inappropriate binder and 
thus are not hard enough to withstand the rigors of transportation, 

fila coating or consumer abuse. 
In the past decade there have been significant advances in 

phallaceutical technology. New polymers allow siaplification of 

coating processes, developaent of sustained release drugs, produce 

a coating vi th wide range of physiocheaical properties. In 
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addition, improved equipaent has emerged that is specifically 

designed for film coating applications. The techniques for 

evaluating film properties (11<>isture/vapor transfer rates, 

elasticity, tensile strength, etc.) allow one to design a coating 

to meet specific require~ents of a core tablet. 

NWDerous advantages can be cited for film coating in place of 

sugar coating. Soae of the most obvious are: 

1 • Reduction in coating time and material cost resulting 

in significant savings. Coating costs are reduced by 

50\ or more if the tablet is f il11 coated instead of 

sugar coated. 

2. No significant increase in tablet weight. 

3. No undercoat or waterproof coat required. 

4. Durability and resistance to chipping and cracking. 

5. Allows for •onograa indentification of the product. 

6. Provides effective protection to light, air, and 

moisture thus improving efficacy and stability. 

7. No adverse effects on disintegration time thus making 

drug readily bioavailable. 

s. Standardization of process and material. 

9. Film coating can be automated. 

10. Film coated tablets are pharmaceutically elegant. 

To overcome the inadequacies in the tablet IMB sugar coats 

them resulting in an expensive end product. Of the 153 tablet and 
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capsule products 53 are sugar coated and most of them are sugar 

coated unnecessarily. Some of the products which do not need 

coating at all are: 

1. Aspirin 

2. Parace t aao l 

. 3. Griseofulvin 

4. Propanolol 

5. Clotriaazole 

6. Nicotinic Acid 

7. Meprobaaate 

8. Hydro•orphone 

9. Nitroglycerin 

10. Calcium Carbonate, etc. 

Products that should be switched to film coating: 

1. Vitamin C 

2. Folic Acid 
. 3. Vitamin A 

4. Vitamin A & D 
5. Vitamin E 

6. Thyroid 
7. Tebeaycin 

8. Guanethedine 

9. Sulf acetamide 

10. Sulf athiazole 

11. Rtfampicin 

12. Trico:mycin, etc. 

Fil• coating significantly i•proves the stability and 
therapeutic efficacy of the drugs which ct.grade via hydrolysis, 

oxidation or photolysis which encompasses the majority of drugs. 
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Some exa•ples of drugs that degrade via hydrolysis : Procaine, 

benzocaine, aspirin, dexamethasone, penicillin, ampicillin, 

peptides, alkaloids, atropine, nitroglycerine, spirolactone, 

glutethimide, barbiturates, chlora~phenicol, steroid oxines, 

lidocaine and aany more. Examples of drugs which degrade via 

oxidation are: ascorbic acid, aorphine, paraldehyde, amylnitrite, 

phenothiazine, fatty acids, vi ta.ins, methyl-dopa, catecholaaines, 

isoproterenol, sulfonamides (sulfa drugs) , propanolol and aany 

more. 

7.5 Quality Assurance: 

Drug Enterprise has quality assurance laboratories housed in 

a large building. The laboratory is responsible for testing of 

incoming raw materials, in process tests and f inisbed products. 

The laboratory perfor11S tests for physical, chemical, and 

microbiological integrity of raw materials, interaediates, and 

finished products. IMB uses compendial specifications and test 

methods of British Phar11acopoeia (B.P.), United States 

Pharmacopoeia (U.S.P.), or Romanian Pharmacopoeia (R.P.) for 

testing raw materials and finished products and have their own 

specifications for in process testing. In addition to testing the 

existing products, retaining samples for stability testing and 

quality assurance laboratories also develops new methods for 

various dosage forms. 

At IMB the products made for export are scrutinized more 

vi9orously than products for local use. Each batch of products for 

export tested at the plant is further tested by the Institute for 

Drug State Contr~l and Pharmaceutical Research (ICRP), an agency 

of the Ministry of· Health, responsible for the regulation and 

quality assurance of pharmaceuticals in RoJlania. The products aade 

for multinationals for local use are tested in the factory and at 

the multinational's quality assurance laboratories before their 

distribution in Romania. 
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Quality control laboratory has soae aodern equipaent like 

HPLC, GC, spectrophotoaeters etc., but not enouqh to perform 
adequate testin~ of such a large enterprise making a variety of 

products (Appendix VI). The laboratory has only one High Pressure 
Liquid Chroaatograph (HPLC) and two apparatus for dissolution 

testing. Dissolution testing equipaent is locally aade and is not 
in compliance with international standards or compendia like B.P. 

and U.S.P. Additionally the spare parts and auxillary supplies 
like columts for the HPLC are scarce so even one HPLC is not 

adequately used. Most of the products ar.e tested by the wet 
analysis and the testing is ainiaal. The laboratory performs few 

in process tests. The only in process test for tablets and 
capsules is weiqht variation and only four balances are available 

to perfona the testing for the 153 products. In general the 
equipaent is well aaintained, but is old and ~dditonal equipaent 

and supplies are needed to do adequate testing of raw aaterials, in 
process and finished dosage forms. 

IMB products for export have expiration of three years and the 

tiae is c011110n for all the products. The expiration date is not 
validated by the laboratory test results and there is no protocol 

for stability testinq. Secondly the Enterprise has not developed 
validated stability method of assay for the therapeutic agent in 

their foraulations. The products distributed locally have no 
expiration date. 

I discussed and advised them to follow the stability test 

protocol under the condif;ions of stress (high temperature and 
humidity) and ambient rooa temperatures, distributed to 

pharmaceutical aanufacturers by the World Health Organization (WHO) 
and the United States Food and Drug Adainistration (USFDA). 

IMB has poor docuaentation for the aaster and the batch 

records, good records for holdinq, warehouse, and finished product 
testing, equipment identification, process validation, in process 
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testing and sa•pling plans, written procedure deviation, aaterial 

control, packaging control, finished product saapling plan. The 
nm has only one record for aaster as well as batch record and that 

contains liaited information. The Enterprise is inspected by 
regulatory aqency regularly and has recalled products if asked to 

do so by regulatory agency. In ~eneral the Enterprise does not 
coaply with CUrrent Good Manufacturing Practices (CGMP) as 

described in •certification Scheme on the Quality of Pharmaceutical 
Products Moving in Intenaational co-erce. • Failure to coaply with 

CGMP would retard the growth of its export aarket. 

7.6 Researcb: 

IMB has a small research departaent responsible to design and 

develop various dosage fortlS. The research staff in the 
pharmaceutical pre><!uct developaent departaent consists of 20 

scientists and technicians. The de~elopaent is divided into two 
groups, one responsible for the developaent of all solid dosage 

fortlS and the other responsible for the developaent of other dosage 

forms like liquids, seaisolids, and injectables. IMB does not have 

in house expertise in the area of analytical method development 
which is an integral part of the product development and this 
function £Lt present is perforaed by Quality Assurance Laboratories. 

The research department develops generic dosage and scales 
them to production. To date the department has developed over two 

hundred products, a aajor accomplishaent. 

The scientists are not able to work at their maximum potential 
as they can only use a few excipients and are not exposed to new 

raw aaterials or technologies co11110nly available in western 

countries. 

I worked with the research staff to iaprove stability of 

Ascorbic acid tablets. The present product changes its color from 
colorless to a brown colored product as the Ascorbic acid oxidizes 
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to dehydro ascorbic acid. The reaction is catalized by copper ions 
and the rate of reaction is dependent on the pH. Addition of a 
s.all aaour;t of chelating agent like Eth:1lene Diamine Tetracetic 

acid (EDTA), small amount of citric acid and removal of :moisture 

and air would probably resolve the problem. 

The research laboratories have very limited laboratory 

equipment to develop pharmaceutical tablets and capsules or test 
the• properly. There is no pilot plant facilities to validate the 

fo:raula and process before preparing production lots of a dosage 
form. The research laboratory has no library with international 

journals and books and lack of ready accessibility to scientific 

literature bas kept scientists unaware of many technological 

advances of recent years. Appendix VII has a list of books IMB 

should have as reference books. 

The research staff at IMB has no appropriate education, 

training or experience with the science and art of new coating 
technologies like film coating, layered coating or enteric coating 
of beads, tablets or capsules, microgranulation, 

microencapsulation, intranasal drug delivery systems, transdermal 

drug delivery systems, or sustained release oral dosage forms. 

The staff is educated, trained end has a familiarity with 
pharmaceutical processes and is capable of doing well and learning 

new technologies in a short period of time as demonstrated by their 
ability to produce good quality film coated tablets for 

multinationals. 

The safety and efficacy testing of the f inisbed ~osage forms 

developed by the IMB is conducted by the ICCF. 

The Chemical and Pharaaceutical Research In~titute (ICCF) is 

involved in the research and development of pharmaceuticals and 
cosmetics. It is located in Bucharest an,.1 has branches in I as i 
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for research in synthesis and isolation of antibiotics and for 

cosmetic formulations, in Brasov for cosmetics and pharmaceutical 

raw materials. The institute has laboratories and pilot plants to 

prepare modest size batches. The main activity of the institute is 

the preparation of chemicals and formulations of already marketed 

pharmaceuticals in t:1e international market, but not produced in 

Romania. The institute is involved in the syntt.esis, and isolation 

from plants, or animals and the synthesis of new therapeutic 

aqents, as well. The institute ~lso develops new processes for 

wide variety of disciplines, development of hiqh purity chemicals, 

biological reagents and diagnostic chemicals. 

The institute has well developed complex departments involved 

with analytical and pharmacodynamic determinations of 

pharmacological testing and safety testin~ of drugs in animals. 

The main research interests of the institute are in the synthesis 

and testing of antimicrobial agents, hormonal and antihormonal 

substances, enzyme~ and enzyme inhibitors, metabolic substances, 

drugs for central nervous system, local anaesthetics, 

antihistamines, drugs for cardiovascular system and digestive 
tract. 

Institute performs safety testing and clinical investigations 

in collaboration with ICSMCF. 

The institute has pharmaceutical research laboratories capable 

of developing finished dosaqe forms such as tablets, capsules, 

semisolids (emulsion and suspension) and injectables for human and 

veterinary use. The ·pharmaceutical research laboratories develop 

and test cosmetics for local use, as well. 
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conclusions 

Based on my plant visit, meetings with scientists at various 

institutions, and examining various products and processes at IMB, 

I am convinced that IMB should utilize •ore efficient and cost 

effective modern technology of film coating, in place of sugar 

coating for most of its sugar coated products. 

Drug Enterprise has adequate human resources with adequate 

education and experience t~ adapt to film coating technology and 

develop sustain release dosage forms after appropriate training. 

For a long term goal IMB needs to develop a research infrastructure 

of facilities, manpower, and testing equipment in laboratory and 

human clinical trials to develop new drugs for Romania and export. 

At present IMB_utilizes outdated old equipment, poor quality 

and limited raw materials in the formulation of various dosage 

forms. The present production system is in need of physical 

rehabilitation and replacement of most of the manufacturing, and 

testing equipment. All these and alaost no adherence to current 

Good Manufacturing Practices have resulted in poor quality of 

pharmaceuticals. 
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Recollaelldations 

l. UNIDO should assist IMB in adopting efficient and cost 
effective film coating which would lower the cost of 

production of tablets significantly, but the economic 

impac~ of the change would be realized in 2-3 years. 

2. UNIDO should send four scientists from IMB to study film 

coating at Rohm Pharma, Germany as soon as possible. 

3. UNIDO should procure laboratory equipment to develop and 
test film coated tablets (Appendix VIII). 

4. All equipment should be purchased with service contracts 

from the manufacturer for 3-5 years. Usually it is easy 

to procure eqliipment but difficult to maintain, since 

most of the equipment needs highly trained technicians to 

service it. A good service contract would save time and 

money in the long run. 

5. Spare parts for 3-5 years should be ordered for all 
development as well as testing equipment. 

6. IMB should procure various raw materialG and auxiliary 

laboratory supplies to develop and test film coated 

tablets, conventional and enteric coated. (Appendix IX) 

7. UNIDO should postpone the assistance to IMB for 

development of sustain release dosage forms for a two 

year period. IMB needs to select appropriate drug 

candidates and develop an infrastructure for research and 
testing of sustain release dosage forms in animals and 

humans. 
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8. IMB should initiate the iapleaentation of CGMP and write 

Standard Operating Procedures (SOP) for cleaning, and 

maintaining all production and testing processes. 

9. UNIDO should recruit a consultant to assist IMB to write 

SOP's and validate processes (4 months consultant tiae). 

10. IMB should modify soae of their current formulae of 

tablets to be film coated. The tablets should exhibit 

adequate hardness to withstand abuse of film coating. 

Modification of foraulae aay require change in quantity 

or specifications of raw materials. 

11. IMB should investigate the use of corn starch as a binder 

c10-12i of foraula) in place of potato starch to prepare 

tablets of adequate hardness. 

12. IMB should develop second generation of cardiovascular drugs 

like Enalapril maleate and hypoglycemic drugs like Glyburide 

and anti-inflammatory drugs like Sulindac. 
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Apoendix I 

List of People Interviewed 

1. 

2. 

). 

4. 

5. 

6. 

7. 

Ms. cerasela Andrei 

Mr. Ion Ai:'seleanu 

Dr. D. Burqhelea 

Dr. A. candidatu 

Ms. Ellilia Cheles 

Dr. v.v. Cosofret 

Yvonne U. Cretil 

8. Dr. Duaitru Dobrescu 

9. Dr. Lili Dobrescu 

10. Ms. M. Giuurqiu 

11. Mr. o. Jannone 

12. Margreta Jurca 

13. Gheorqhiu Hihai 

14. Ks. Victoria Stacojiu 

Interpretor, IMB 

Director IMB Bucharest 

Deputy Director 1.c.c.F. 

Manager Analytical 

services, 1.c.s.M.C.F. 

Sr. Research Pharmacist, 

IMB 

Manager Analytical 

services, I.~.c.F. 

Sr. Research Pharmacist, 

r.c.c.F. 

Director, 1.c.s.M.C.F. 

Head Quality Control, IMB 

Chemical Engineer, 

Arlledio 

Resident Representative 

U.N.D.P. 

Production Engineer, IMB 

Manager Industrial Druq 

and cosmetic Corp. 

Production supervisor, 

IMB 



15. or. v. Subtirica 

16. Teodor Teodorescu 
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secretary co .. ision of 

Druqs, 1.c.s.M.C.F. 

General Manaqer, IMB 
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Appendix II 
List of Places Visited 

1. United Nations Development Program Offices 

2. IMB, Bucharest 
3. Institute for Drug state Control and Pharmaceutical Research 

ICSHCF 
4. Cheaical and Phar11aceutical ResearLh Institute, ICCF 

5. Ministry of Health, Bucharest 

6. Sintofa:r., Bucharest 
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U~ophlllin ~ 2o 591120 1:391 llS~C: r.U'/ilot' 920 5?52 lb::!5~o .5?.o , 3::!5c• 
1Hp;>·rlc;!1:uola ,_ uo 2iJOUtlOO b9odc l~IJ/4 '10 5o?~'l56 l'5b?d 3o4ub5 ll?tH39 ?il'48o ?oGJtl 

N1trocl~cor1n x 4o 10833,? 186~ 433,3 561200 9b5 2~4LI 8 Ll545~0 . 782 lSldl 

'l'ota l 11 o. of tub la ta ?4 ola 213723 l-'8751 33?2ol ;3144 93428 

Dlp;yridamole 5/2 53:;00 203 267 ?looo 269 35; 49000 186 245 

U)'Qpbl Un loci/ lo 46?39 '1534 4679 2;5491 1912 2349 10000 ?98 locio 

Fosfob\on loo/l 06585 98'11 Ub5B 51221 5839 5122 42900 4891 42rJo 

Total no.of umpoules l'/i>O~ l3oo4 8020 ?il2G 58?5 553; 

Mod1.cat1 :>!l_.Qr tb_g_Jwotl un~! 

bG1!latpcQ1! tlc grr11n§ 
Iron p0Qm11ltose 5/2 5o5oo 778 253 3oaoo Ll?4 154 15000 231 75 

Total no.of ampoules '7 '(' £3 253 4?4 15LI 23 l 75 w ...., 

0!Ulf111 lQD~I j,!Dd htm2g~g~~Cfj 
~psllonamloocaprolc acid loo/lo l2G; 662 126 1900 996 190 llo; 579 lll 

Vuiostat 5/l 100312 421, 5o2 ll.f2loo 5968 ?ll 111.f 000 ~?dB 5?o 

Total no.of ampo.ules lllJ?5 62B 6964 9ol 536? b8o 

~eelgcers of tba cl;cylatlrus 

!1fl.ll 
nextran ?o NaCl 6/500 4135 1526 - 51J5o 2159 - l2oo 443 

Dextran ?o Glucooe 6/500 ?ldo ~308 - 6d5D 2528 - l?oo 62? 

De~~ in 4o NBOl 6/500 45o5 2261 - 4225 2120 - 2000 loD4 

• " .. ·. sn ~o Glucose G/5oo 3903 1959 - ;;oo 1756 - 1450 728 

'l'otal 8654 118 - 8563 122 - ~802 3a 

.;;. 
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!:ll!..d 1 cat l nq~-~.-Wl..!U-~rg1 r >l tu~ 
lietxb: t~blets :>:Lio 9bdu'10 21;1 ;;o~54 1233 l'I 0 2•; l;i 493C!6 2'7ooLI o 594 loOol 
Furosemlde ampoules loo/2 lt3625 l4o4 1862 2So3'l 2026 2so; lo5oo 758 . lo5o 

Urlnsr~ gn~l~lcrobl~l ~~eearotl2gs 

l~etbenamlne,tablets :x 20 136550 291 2'171 lo7o2o 225 2140 '76700 165 15°?~ 

:.:ccl1.c;itlon of the D1£;ost1ve T.ract 
~nta~lds ~nd antlulce.r ereear1~lon§ 
Dlca.rboculm x 5o lo'l6'l4o 55~4 53!33'7 llo522o 5670 55261 6;5&25o ~2&11 31313 ·~ 
Ulc~rotret x ~,ooo l'74!l7 7149 ;i4d'74 22000 9020 44 o:>o ;2B2 2166 l2SG4 I 

Ulcoa11v~n1l ~ 60 10400 512 624 'll2o 350 427 51300 285 346, 
iJlcostop x 4o ll9loo 241 1964 63820 314 2553 25520 125· .1021 
1'1'1s\.llcalm x 5o 4!i5l' 0 535 21'7'7 25060 308 1254 5300 65 2,65 

Total no.of tablets l39Gl 9~476 15662 103495 59o5 ti6o5l 

P.metlcs end ~nauseagts 
Eoe Ural x 20 632380 lo5B 13648 438758 6t3o 6775 171920 266 3L1,a 
Ton CSD :< 15 235280 2117 ,,,0 2111300 1906 ,,177 ·130520 1175 1958 

total no.o! tablots 31'75 1'71?8 2566 ll952 l'f Lil ;,96 
TorecdD 5/l 70000 q&:; 350 · 9~5oo 639 463 23950 159 120 
~atSDa s1um su lpb~te loo/ lo l324o ll'f 0 1324 111'17 962 ·lll? 92Qo ?95 924 

Total no.of aopoulas 1603 16'7~ 1601 1600 954 lo4'4 

Pursatlves ood Lax§t~vas 

Car~oc 1f x 2, ooo 6300 lo33 12600 2966 486 5932 ·.::-·_ .. 800 l'l 1600 

~1 ocolax x loo 23D6lo 47?4 23061 212099 'f;J9o 2l2lo ll3Li 0 0 231.6'1 i 13ii 0 
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Lo=<91i11D !! 2o 494 3~.3 lo89 9 ~~:3 461800 lol6 9;!36 :tlooCJo 2'1:? ~2.02 
~'otul nr,. c:i'. tulJ 1..: t:3 od9o 4;,;;;9 5c392 ;H:i,?d 2?2o l~HLf 2 

Intl! a tln.!.l..!.e.lli~ ot 1cs 
Saproa30 0.01 x 3o &9a9a2 l?l9 2o9?o ?29120 1?94 ~16?4 192240 4?3 5?G? Sapr,ssn o.lo x 3o 1158?49 e551 34/62 9dll2o 72111 29433 302840 2235 9o85 Total no. of t3bl\l t;3 102?0 5;n2 9035 5130? 2?oS 14052 
ile~1~2QrQ~ec~l~e ~,aearg~1ons 
~aco~ur turte ~ 2o 5a;ao? 2519 11/l? lt2353o ld2l 84?~ 55900 24c lll3 
;.ie t!npsr x '' o 26?9Go 1322 lo?lS l?S9&o 121? ?lSB lo2 l6o G95 4oa6 

~otal no.Df toblets 4341 22~;5 3o38 15630 935 52o4 
~rslo1nt s~rb!tol 12/25~ 6050 2124 ?3 6?00 c:;52 So ~Boo 2036 ?o ""' >D 

i:h1;003t1cs 
.Q12ntu•s~ u;11 o ta 
Od ls ton 30;1 l/2o 900 8 o,3oo 530 5 0,530 4?oo 42 4,? Od ls ton 75;~ l/2o 122500 2;10 122,5 14060 D 2652 140,6 12ldoo· 223? 121,S Pnbtlan 3o;i 1/2o - - l 300 4 0,3 2500 :n 21,5 Pob1lsn 5o~ l/2o 3'7250 692 3?,25o 15642 294 15,842 Sloo 150 a,1 rotll no.o! ~opoulis ~:>lo lG o, 65 ~955 15?,2?2 2522 136, ?5 Lab?rato::r t11ntq_- cbec1str.•1 
t.c:a tiotoat :x ;o 4;i2o 16 C:l6 2odo a lo4 t:!2qo a 112 Utcrotablsto n1tb bac1-
tracln x loo 1152 19 115,2 14S6 24 14e,6 220D 36 2ao 

.;;. 
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~lcrot~bl~t~ tor nntlblotlc 
~on~1tlvlt~ tcots(l~c9l end 
dlcostlve 1nfoc~1os) l45o 
M\crotoblets tor ant1b1ot1c 
eensltlv1ty testo (etapbylccocc1c 
1a1ec~loo) 809 
Ylcroteblete for aatlb\otlc 
eeos1t!vlty t3ots (urlnar~ trcct 
! nfec~ 1os) ?.uo5 
~1crotablote tor snt1b1ot1c 
scaslt\vtt~ tests - tor cu:rar.t 
\.19A{;(J 3~l;i 

Total no.ot t~blote 

64 

34 

214 

3'7~ 
'722 

11&5 5o9<l 

323 

lo42 '( llo 

1525 10000 
43db,2 

~6 

5u~ 

984 
ld25 

4o?S ;~oo 

- -
264l{ ,9 00 

4000 '7642 
11174 ,b 

Dietetic p~pducts 
Calc\um lsctate ~ 60 
Saccbarlna x loo 

4218 30 253 4620 '4 26~ 15qo 
1469234 4261 146923 2764000 aol6 ~?6400 102;000 

4291 147176 do5o 276G~9 

1637000 22193 
1465500 2,0,, 
l42loo 2213 

l2o l'i' 

?o 9 

loo? l4Slooo 19262 
14135 ·l,l&ooo 2olo2 
14~ ll8odo lddd 

12 l4o 2o 

7 160 2, 

lltdl 36?,oo 
1;16 4ll98oo 

lltl 9&5oo 
14 120 

18 

17~ 

,20 

?5~ 

1269 

u. 
29'73 
C!96tl 

5000 

6848 

15o5 
l? 

-

Total no. of tublsta 

Soluttoqs·tor lotuatpp 
Glucose 5;s (vial + bJJ6) 
Gltc:>se lo~ (vlal + baG) 
Glucooe 20~ (bot::) 
Potassium hct3to loo/lo 
Sodlwn lactate loo/lo 
Sod1Ulil cblorlde o.~,500 ml lo67?oo lol4' 106?,? 1061000 10079 lo&l,o ;4?600 ;;o4 

.//. 

,120 

-
1560 

· 3o57 
6129 

92 ;tt ~ 
102500 
102532,4 

3a7.,,, 
4~9,8. 

96,5 
12, 

~4?,B 
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Sodium chlor1de 0.9~. looo ml 1555"00 2o'io 155.5 11114 00 1855 141,4 7looo 9~2. ? l, fl 

Haml tol 20:~ • 250 ml lt?3o D 609 4?,3 4l?oo 53? 41,? 12000 154 l2 'Cl 
Ham\tol 20~. 500 ml 2lo5o 406 c1,o5 21200 408 21,2 llooo 212 11,o 
Sozb1.tol, !'>oo ml 'o5oo 300 30,5 36000 ,54 36,o l~So 182 '1a,4a 
Pbysloloalcal saline, loo/lo 2?7970 182,5 2779? 105500 6921 lo55o ?9000 5182 ?9oo 

~otal no.~t lofusloos ?9224 32458 ,65 61469 14?98,,8 23336 93115,9a 

Int uslon Kl ts 2656000 44 ol4 2656,o 3360990 53680 3360,99 1411000 215?9 1411,t· 
Surgl.cal cotGut l593CJ5o 16373 1593,65 9?89no lol~? 97a,9 512550 52'14 512.~:~ 

Hormones 
C ortlcoat;e rolds 
Supezpredo()l x 4o 181440 9o? ?25? ?8240 391 3130 ?424 0 3?1 26?o ~ .... 

Total no.of tablets 9o7 ?257 391 3130 3?1 26?o 
H;,drocorttsone loo/5 : 2oo5'f 16444 2005 20?43 2ao1 2o?4 40800 5510 4080 

Total no.of ampoules 16£144 2oo5 2Bol 20?4 5510 4080 

pt1b1r pioduota 
Dlatllled water loo/lo 6145, 40,l 6145 54707' 3589 5471 39162 2569 ,91~ 

Total no.of ampoules 4o31 6145 3589 54?1 2569 3916 

SJQbblSls· 
VltomlpB 
V l t;aaaln C 139887 17136 132000 70387 ll65oo 7254 · 

·II• 



0 1 2 ;I lf . ,. 6 ? 8 9 ;• 
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Vl tar.i1n f' ;il5o lBo !'>!;iGO 554 2ll5o 2,2 

To tel 1'1!' o~? 1'1~16 l,:i'786o '/o9Ll l 1;0950 'I~ Zu 

§y lRbllDIBl~! I 
Sulpbbnamlde 162000 17859 l€i819o 2060; 79500 8220 

S ulpbat;b losole 7~4;o 1~'7i:!2 5;902 12985 6920 1147 

Bulpbacetamlde (acld) 18660 4Bllt 8290 21;9 4950 1277 
Sulpbocetamlde sodlum 1500 ?5 - - 190 -
Sul~batbluzole oodlum 2'l'o - lo5o - 1625 -
Pbtballsulpb~tblazolo 5t>Lto 695 i:!?5o 44; ,a20 ;&o 

total ~G;o6o 4ol6u 234182 361'70 9?oo5 llo~ 
r.-

Ant;lcH1ll.t!.CL.or;ogtg 
r; 

Meu~ao i2a;o 2001 13533 211 5970 '.93~ 

Aat l pYH t\ca 
P;y ram 1,, e>D 16;25 234 15165 Sol4 ;ooo 2?' 

Cbl2;01YlRb~oa~~~ 
pra parat\ pna . 
B S A 681500 2oq45 529180 158'75 264000 a;20 

Race Un :x 5 1. ~6lo 2i~t 8900 1~~4 2a?~~g 15~5 
Aatbo 1.mlpUco 

68 llD 5;8080 loo::i · 

Rafoxemld x 4,5 l. 45500 llt 332 ;2200 10143 2o'735 6531 

OdoUf!f 
otal 2;2026 25'12!1 202218 4116; 151o52 15255 

jotl!\l2o~lc Q£.t~1;1~1DDI 
~lmetrldazole base Bo5oo 555&9 67500 46595 21,oo l't?o{ 

· Total 17907? 225751 &5o9 
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lffENp1x IV 

INOM STAIDENT 
III. S-J!!~3rizgd Inco~e S!:atecent 

~~,,..:·:rc:ies 

Sala:; revan113s 
- doaastic 
- exports 

Other revanms 
Total rovaDJas 

C!>~ts o-¥ production 
:ieterlals 
Elec~icit7 

·oil/natural gas 
C oal/lip!i te 

~:?o""CC and salerios 
D!.J~rociotio:i 

1~88 

3351940 
3179824-
172111 

423? 
335617? 
1644130 

53643 
5}543 
5*43 
53643 
64913 

~~intsnauca end ropair 43246 

Oths?." costs 90148 
~otal operating_ eosts 1856140 
Aci::ini::trativo 8!!d 363151 
&9na=al expenditures 
Int9:ost and other 
fin&neial charges 

1?540 

12!!2 
2318733 
2098784-
219349 
299191 
2617924 
1215042 

64951 
64951 
64951 
~51 

6304-7 

99797 
75534 

1518431 
271487 

22008 

:a~t incom/ loss 1079346 805998 
~mres and obl~ator,- 184713 694161 
c o:itr!.butions 

!fot .;.,.CODD (atetr tax)/ 294633 111637 

lo::::: 

122Q,Jenugr.i to JD!:O) 
l23'T.J85 
l~ 

48926 
2999 

1300584-
530495 

37808 
37808 
31808 
31808 
37412 -
'5~87 

42570 
681072 
148281 

11498 

459833 

149015 

310818 

Azsqt~ _1G_a_a _______ 1_9_s~9 _______ 1990..,.~tw:.a_nu_9_ry..._-3.....,un ..... ~) 

Caa!l s?:c! b~ b:?l~nc32Sl46 152545 16975 
~ade .r:eca1vabl.e 203749 201135 106658 
Ot!:mr ~~caivables 33222 180710 3500 
Inv~~t~rias 320447 291241 521559 

- ra~ aotsrials 122309 152124 348835 
- ~~k in prooeZ3 17302 47626 35749 
- fi~icbod ~o~o 180336 91491 136975 

Othsr current osmto 40..,479 46465 · 46455 
Totol eur:ant O!JG~to 63G043 872096 695157 
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lladiua and long term 
1Q88 1989 199Q(Jsnuar;y-June) 

receivables 

Investments 120338 170771. 194575 
Gross tixad assets 1416539 1473993 1417029 

Less: Aemmlated 764076 811336 781317 
Depreciation 

Bet fixed assets 65246, 662657 635712 
, 

Total Assets 1410844 1705524 1525444 

Liabilities 
~ade ra:rablas 105940 191651 113554 

·Other payables "632 19641 2308 
Short t:arill loans 133442 194674 92612 

Current portian -
of lo:ig tar• loans 

Othor currant liabilities 43Y..5 68386 40'87 
Total cmzent liabilities 287359 474352 248861 
Uedium to long term debt - -

-d.oaestic 
-zoreif;D 

Investments by joint venture 
partnsrs CU any) -
F quit;y-tne runds 989868 1060401 1041029 

- statutar:y reserves 11279 40979 
- Bon statut0%'7 reserves 
- enterp.ris9s'equit7 fUnds - -
- others 122338 170771 194575 

~otal liabilities 14lo844 1'85524 1.525444-

v • .ll.loaation of Profits 
Pleas9 .apeci:t.J h:>w profits era allocated to the various reserves 
a!ld otbar categories. 

1988 1989 first hal:t 19JO 
Profits 294633 lll837 3lo818 
Budget tax 102472 17D3.5 221193 
Investments 30983 
Devalopmnt funds 15570 2o92o 17770 
Housing fums 16o6 
Circulation maans 583o6 65509 66455 
Social activities 2157 1620 1550· 

Shares fund 5123 4581 3250 
:?.:-!c?s r::JisiDb 1910 445 



A~iitional \!9g86 

an~ s:Jlaries 

C::-ude oil 
soc~l portions 
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1988 

601 

75000 
905 

1982 

-
950 

VX.~r.~:e!': and Obli!:atorv Contributions 

199QCJanuarz:J!ms) 

600 

Plaas3 spacir7 tJpes and aaounts or difrerent ~es of subsidies 
:-Gceived e/s. procluoCSicm, cans11D8r, exports. 

Laz:d tax 2134 21,7 1071 

!e£9 te c;eses 
c-i=.""'C-Uletion '116495 6941114 149015 

_D:G~--g 3CCDU:Ct 662ld 17 
i'zaf'::t 29q&33 lllBJ'l 

v:r:r. &Jbsidies !ec~ivod 
?leas3 speoi.f;r aoounts and beais of ail~e.r_:.o,~_types of subo1d1as 
race;:-.red e/g. production, consumer, exporGa.- -
VIII. Debt Sarvios 
Plasse provide details o~ tJ'pioal terms and conditions o~ doNstic 

3nd f~eign short taro and lo:is tera loans, 1ndicat1.ng 
- 1:1t1turity toras 1988 1989 1990 

1n 1999 8 
- interest rates 5' 
- lo:m 89198 t~ousand loi for investman 

I;{. t°;O!.'i .. 1.n!! Oapitnl Jrinoncin.; 

P'.a.es:a specify tha amcunt ot •~ki.ns capita~ needed for nomal 
op~rotion~. If o working oapital finaDoing is needed, please spaoify 
y~~ source of fin&ncing and 11&cbanislls 8Jld acmd1t1ona ot working 
capit~l financLlg. 

1988 1990 
337405 397744 407417 

X.Collection Racord 
-?leesa specify tha averags !)eriod needed to oolleot 7our sales 
roven~es (f:om tho ti~a o product is shipP&d from the toctory to 
th~ t! ca a paymont io received) 10-20 da7a. 
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Apoendix V 

Major Production and Packaging Equipaent 

Equipaent 
capacity 

Glatt Fluid Bed Dryer Granulator (1967) 200 kg 

Oscillating Granulator (Frewitt type) 
Sigaa Blade Mixer for Wet Granulation 

(Type Batagion) 
Cylindrical Tumbling Mixer 

Haaaer mill 
cutting Mill (APEX) 

Tray Dryer 
Hult Coapactor (Granulation by 

Coapression) 
Sugar Coating Pans (.ade of copper) 

Tablet Presses: 

MG 620, MG 203 

200 kg 

200 kg 

200 kg 

25 kg 

I 

4 

6 

8 

7 

10 

1 

20 

30 

Single Punch 50 kg tab/ hour 10 

Rotary Press 

Killian RF 6 

Russian 

Rumanian 

Manes try Express 

Killian Kiss NRD 33 

Eiffel 

Beta Press 
Manest Y Express 

ManestY Rotapress T x 30 
T x 40 

Capsule Filling 

H ' K 
GKF 801 

2000 / hour 

75,000 / hour 

100,000 / hour 

4 



Packaging 
Blister Pak (Uhl11ann) 

King 
Noack (TN 220; Blf 230) 
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6 

4 

6 
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APPENDIX VI 
Major Testing Equipaent 

Name Manufacturer 

High Pressure Liquid Chroaatograa Helwitt Packard 

Gas Chroaatogragb GCllF 183 Helwitt Packard 

U.V. Spectropbototoaeter Carl Lewis 

(Specord M 40) 
IR Spectropbotoaeter (75IR) Carl Lewis 

Polariaeter Carl Lewis 

spectropbotoaeter with Atoaic earl Lewis 

Absorption 

Mositure Deteraination 
Apparatus for Dissolution Testing Roaania 

Apparatus for Disintegrateion Test Roaania 

Apparatus for hardness Testing Romania 

Roche Friability Tester Ciba-Geigy 

other Laboratory Equipmaent 

Quantity 

l 

l 

l 

l 

l 

l 

2 

2 

1 

2 



- 49 -

APPENDIX VII 

List of Books 

1. Pharmaceutical Dosage Forms: Tablets Volume l", H.A. 

Lieberman, L.Lachlllan and J.B. Schwartz, Editors; 2nd 

Edition, Published by Marcel Dekker, New York,NY USA, 
1989. 

2. "Pharmaceutical Dosage Fonas: Tablets Volume 2", H.A. 

Lieberman, and L.Lactuaan, Editors; Published by Marcel 

Dekker, New York,NY USA, 1981. 

3. "Pharmaceutical Dosage Fonas: Tablets Volume J", H.A. 

Lieberman, and L.Lachllan, Editors; Published by Marcel 
Dekker, New York,NY USA, 1982. 

4. "Pharmaceutical Dosage Foras: Disperse Systems Volwae 

1", ff.A. Lieberman, M.M. Rieger, and G.S. Banker, 

Editors; Published by Marcel Dekker, New York,NY USA, 
1988. 

5. "Pharmaceutical Dosage Fonas: Disperse Systems Volume 

2", ff.A. Lieberman, M.M. Rieger, and G.S. Banker, 

Editors; Published by Marcel Dekker, New York, NY USA 
1989. 

6. "Theory and Practice of Industrial Pharmacy", L. 

Lachman, ff.A. Lieberman, and J. Kanig, Editors; 

Published by Lea and Febiger, Philadelphia, PA USA, 
1986. 

7. "Physical Pharmacy: Physical Chemical Principles in the 

Pharmaceutical Sciences". A. Martin, J. swarbrick and 

A. Cammarata, Editors, 3rd Edition, Published by Lea 

and Febiger, Philadelphia, PA USA 1983. 

8. "Analytical Profiles of Drug Substances: VolWDes 1-20", 

K. Florey, Editor;Published by Acade•ic Press, New 

York, NY USA, 1975. 

9. "AMA Drug Evaluations" Prepared by AMA Department of 

Drugs, Latest Edition; Published by John Wiley and Sons 
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Inc., New York, NY USA. 
10. "The Pharmaceutical Quality Control Handbook" Rhys 

Bryant Editor; Published by Aster Publishing 

Corporation, Springfield, Oregon USA, 1984. 
11. "Advances in Drug Delivery syste•s", J.M. Anderson and 

s.w. Kia, Editors; Published by Elsevier Science 

Publishing Company Inc., New York, NY USA 1986. 

12. •Microcapsules adn Microencapsulation Techniques", M.H. 

Gutcho; PUblished by Noyes Data Corporation, Park 

Ridge, NJ USA, 1976. 
13. "Handbook of Powder science and Technology" M.E. Fayed 

and L. otten, Editors; Published by Van Nostrand 

Reinhold Company Inc., New York, NY USA, 1984. 

14. "Handbook of U.S. Colorants for Foods, Drugs and 
cos•etics, D.M. Marmion, Editor, 2nd Edition; Published 

by Wiley-Interscience, New York, NY USA, 1984. 



Item 

Lab D~vol. Coating 

System 

Dissolution Apparatus 

Hardness Tester 

(Reconditioned) 
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Appendix VIII 
List of Equipaent 

Model Vendor 

LDC Vector Corp 

Model #SR2 Hanson Res. 

Schleaniger2E Vector Corp. 

Desinteqration Apparatus Model I QC21 Hanson Res. 

Hanson Res. Rotating Bottle Model I 393 

Apparatus 

Vernier Calipers 

Fluid Bed Lab Unit 

Catalog#l2-122 Fisher 

Aeromatic 

*Price 

$37,500 

7,465 

1,900 

1,205 

6,395 

38.60 

23,053 

HPLC Columns 

Karlfisher Titrator 

Viscometer 

Aeromatic 

Strea-1 

Open Alltech (each) 250 

U.S. Standard Sieves 

Pycnometer 

Spectrophotometer 

Oven 

Moisture Balance 

Electronic Balance 

LTE AFS Harvard 

LVTDV-I Brookfield 

200#,100#,80# Fisher 

60#,320#,10# 

Ca ~log#03-247 Fisher 

Spectronic 601 Fisher 

Precision 

Stm 80 

Cenco 
Model #26680 

Fisher 

Fisher 

Fisher XE-400 Fisher 

*Based on U.S. prices valid for 90 days. 

5,950 

1,575 

450 

61 

5,450 

1,829 

1,375 

695 
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Vendor Locations 

Aeromatic 

All tech 

Brookfield 

9156 Rumsey Road 

2051 Waukegan Road 

240 Cushing Street 

Fisher 461 Riverside Avenue 

Hanson Research 9810 Variel Avenue 

Harvard 22 Pleasant Street 

Vector Corp. 675 44th Street 

Columbia,MD 21045 

Deerfield,Illinios 60015 

Stoughton,MA 02072 

Medford,MA 02155 

Chatsworth,CA 91311 

South Natick,MA 01760 

Marion,IA 52302 



Solvents: 

Methylene Chloride 

Acetone 

Methanol 
Isopropyl Alcohol 

Ethyl Alcohol 

polymers: 
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Appendix IX 
Cheai.cals for Fil• coating 

Quantity 

5 gal 

5 gal 

5 gal 
5 gal 

5 gal 

Hydroxy propyl 

Presto H 

met:bylcellulose (llPllC) 

4 kg 

Presto HPMC 4 kg 

Presto E (Enteric coat) 4 kg 
Opadry 30 kg 

Met:bylmethacrylate 

Eudragit LJOD 

Ethylcellulose 

Surerelease 

Plasticizer: 
Triacetin 

Dibutylsebacate 
(UNIFEX OS) 

Dibutylphthalate 

Glycerin 

Propylene Glycol 

4 kg 

4 kg 

1 kg 

1 kg 

1 kg 

5 gal 

5 gal 

Vender 

open 

open 

open 

open 

open 

IndoGerman Lab. 

IndoGerman Lab 

IndoGenaan Lab 

Colorcon 

Rohm-Pharma 

Colorcon 

Eastman Chem. 

Unioncamp 

Unioncamp 
Open 

Open 

1 Colorcon: 415 Boyer Blud West Point, PA 19486 

2 IndoGerman Laboratories: 38-B G.I.E. Charkop Kandiuli, 

Bombay-67 India Fax I 91-22-6052-563 

3 Unioncamp Chemical Products Div.: 1600 Valley Road Wayne,NJ 

07470 
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4 Eastman Che•ical Products: P.O. Box 431 Kingsport, TN 

37662 
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11. Technical coments frOP Substanth=e Officer t:o Hr BaUha"·a·;; rcpon 
on bis first •ission to R()!!lnia in Nove•'ber 1990 

Pro j Sl/RQK/901801 - •Assistance in the adaptation of l!Odern tedv10lo&ies for 
the production of oral phaJ"9aceuticals•. 

Considering the present status of Ro.ariian Pharaaceutical Industry. as 
described in thE report and the urgent country•s need for exports incr_ease in 
order to help assurance of the required foreign currency. it is also UNIDO 
Bad•stopping Officer's point of viev that sOPe pea~ures have to be taken 
pre,·ious to the assiai.lation of highly sophisticated slow release or sustained 
action ne~ forPUlations. 

Priority actions to be undertaken should be: 
1. - Shift part of t:be present: 53 sugar coated tablets. beginning as suggested 

in page 18 of the report to: non coated tablets and fila coated tablets 
The savings in materials. manpower. time and energy. beside the increased 
quality of t:he final products will be of grecat significance and t:he tiae 
for obtaining practical results could be shortened if exisiioc facil i1:ies 
for film Coatin& can be Utilized after formula develoJ19ent is finished at 
labor&tory/~lot level. 

2. Prepare a programme for and begin introduction of GHP in present 
production and . quality control procedures. (aainly from the 
org&nizational point of viev and as far as possible. improving the 
equipment and building conditions) . 

.:\hove proposal will require some inputs that could be obtained from the 
projects'funds, evenvith reformulation of the former establisli°ed objectives. 

The new project objective that could be established is: 

"Upgrade present condition of Romania pharmaceutical production (specially 
in the field of tablets) by means of improving materials and methods in 
present formulations as well as to introduce GHP in production and quality 
control procedures•. 

From the recommendations in Hr. Barghava • s report. which are supported by 
the Substantive Officer, we have to choose first those that can be implemented 
t:ithin the projects' budget and will contribute more to fulfil the already 
mentioned objective. Nevertheless, also some cost sharing could be expected 
from the Gover1111ent side, specially regarding the purchase of higher quality 
materials for better forlM.llation of tablet cores. 

Rec. l. 8. 9, 10( modify some of the current tablets for1a1lae, write sop and 
validate processes and adopt efficient film coating) could be achieved ""ith 
expert(s)'s technical assistance within the 6 m/m (already included in the 
project document). Background and experts' duties have to be modified. 

Rec. 2 - study tour. It can be readily implemented as foreseen and 
already negotiated with Rohm Phar-. as the lcnowledge that could be obtained 
during this study tour visit will be also useful for the new objective. 

Rec. 3,4,5 (lab. equi.,.ent for developMnt of new pharaaceutic'-1 and 
coating ~echniques) 
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Major constraints regarding existing budget appears here as the total v•luc 
of the list proposed (Annex VIII) is about US$ 100.000 and the available 
UIOUllt is only US$ 30.000 

The priority criteria has to be discussed with the Romanian counterpart:. 
as well as to analyze so.e additional possibilities t:o finance the difference. 

Equi~nt cost for improving the quality coou~l could be afforded by the 
project: budget. but tvo critical pieces for the re5earch of new fonml.ations: 
Lab. Devol. Coating Syst:ee and nuid Bed Lab Unit would co~t .US$ 60.000 for 
boch and a solution bas to be found. 

The list of suggested books (Appendix VII) represents an increase in the 
required budget in soee additional OS$ S,000 and would be very convenient if 
it could have a solution as well ~s the r~i.Di.og equipment:. 

As t:be result of the expert:s".U.ssiaa illclicates the need of reformulate t:be 
original project:. as well as to obcain some additional funds. it: will be 
required/convenient: t:o. call as soon _as possible a meet:~ vi th OMDP. 
Govenment officials and 1JNIDO. in order to ~ decisions. prepare t:be nev 
project docueent: and continue vith the eost: urgent actions. 

The Government possibilities for financing rav -terials for fila coating 
experi.aent:s (Appendix IX) a.nd for the possible use of present fila coating 
facilities t:o introduce the research results. have to be clarified in advance. 
It would uso be couvenient to foresee t:be elaboration of a feasibilicy study. 
if possible by local experts. for t:be scale up of the research results to the 
industty in order to show explicitly. the economical convenience of changing 
to the nev foraul.at:ions/procedures. 


