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Background Information 

The Royal Government in conjunction with UNDP/UNIDO 

acknowledged the need to develop the pharmaceutical 

industry in Thailand. Guidelines for GMP were issued by 

the Thai FDA, however, both the FDA and the Thai 

industries faced problems is the application of GMP. ~n 

1989, 58 out of the 191 pharmaceutical factories or 30.~\ 

were granted GMf certificates by the FDA in various 

dosage forms. Although this number has increased since, 

today it is still far from the FDA's goal which 

established that· 100% of the pharmaceutical manufacturers 

will meet the GMP criteria targeted for the end of the 

year 1996. Some problems encountered by the local 

pharmaceutical industry which include such as, limited 

pharmaceutical technology, lack of "know how" to improve 

product quality, lack of skilled -or qualified personnel 

in some areas of the pharmaceutical production. The most 

immediate problems which had to be addressed by the 

pharmaceutical ind~stry and for which different types of 

technical assistance was required included ·-

Development of comprehensive GMP training programs 

for different levels of the plant personnel. Validation 

techniques applicable to production & QC operations. 

As a resul~ of the difficulties faced by the 

Pharmaceutical industry in Thailand, the Royal Government 

in conjunction with UNIDO/UNDP, numbers of pharmaceutical 

industry and 1Jniversities set up the framework for a 

Pharmaceutical Technology Service Centre ( PTSC ). On 17 

of April 1991, the UNIDO Pharmaceutical Technology 

Service Centre was officially inaugurated. This centre 

was established at the Faculty of Pharmacy, 

Chulalongkorn university i~ Bangkok. The objectives 

established for the PTSC included a requirement for 
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improving local GMP levels, in order to meet 

international quality standards. The Centre would enable 

local pharmaceutical companies to introduce GMP • s their 

production plants through training of company staff at 

the top, middle and production levels. Through seminars 

and workshops on GMP and/or pharmaceutical technology 

related topics, the Servi~e Centre would serve to educate 

ar&d inform local manufacturers, and would enhance its own 

reputation and credibility both within the industry, and 

the FDA authorities. 

The Pharmaceutical Technology Service Centre became 

operational from October 1991. One of the Project's 

objectives is the development of human resources in the 

national pharmaceutical industry by providing training 

activities on Good Manufacturing Practices and Quality 

Assurance. 

Since the start of the Project, contributions by 

National and International Experts on training and 

consultation activities have 

importance for improving the 

pharmaceutical industry. 

been considered of great 

quality standard of the 

The subcontract was arranged for the recruitment of 

Thai Government officials as National Exp~rts by the 

Pharmaceutical Technology Service Centre via Chula

longko:rn University, Faculty of Pharmaceutical Sciences, 

on a part time basis. 
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Scope of contractor Services 

The technical support ~as in the provision of 

professional expertise in the following :-

• Quality Control and Good Laboratory Practices 

(GLP) 
• Standard Operation Procedures (SOP) 

• Good Manufacturing Practices (GMP) 

• Validation Process 

• Pharmaceut·ical Technology 

The contractor recruited seven national experts with 

expertises in the areas mentioned above ·-

. '• 

The name of the experts are : 

1. Dr.Chamnan Patarapanich 

2. Dr.Kaisri Umprayn 

3. Ms.Parunee Thanomkiat 

4. Dr.Poj Kulawanich 

5. Ms.Ruedee Saowakontha 

6. Dr.Sirinart Vasanavathana 

7. Ms.Waraporn Suwakul 

Dr.Prasan Dhumma-upakorn 

( National Project Director ) 
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Activities 
Quality Control and Good laboratory Practices 

• Organization and implementation of QA management 

• Organization and implementation of training 

activities 

• Set up GLP 
• Set up working groups for 0 Training the trainers 0 

• To assist the training activities of the PTSC i.I. 

quality control and GLP 

National Experts responsibilities 

Most of the activities were responsible by 

Dr.SIR!NART, the leader in Quality Control and Validation 

and Dr.CHAMNAN leader in problems solving for testing and 

instrµmenta~ion. Dr.KAISRI gave suggestion and discussion 

about the testing of new products. The activities always 

cooperate with the other groups especially with the GM"l:' 

and SOP'S working groups. 

Preparation cf SOP and Valjda~ioo processes 

Dr.SIRINART leader on Validation of Quality Control, 

set up working group conductP.d and prepared the documents 

for quality control, concentrated on Validation, 1-2 days 

meeting every ronth at the Certre since February 1993. ( 

5-6 participants from universities and industries ). 

Some of the activities including :-

• Set up a protocol on Validation of pH measurement 

~as proposed as a model for a real start on 

r.roceeding of the QC validation program. 

• Set up a protocol on validation of 

spectrophotometer 
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• Set up the meeting and discussion with other 

validation groups for mutual understanding of the 

SOP written of SOP' s for spectrophotometric 

validation. 

• Set up meeting, discussion on how validation on 

HPLC instrument and system suitability test should 

be performed. 

• Set up the document, VIDEO or slides for training 

and workshop. 

The activities of quality Control - Valida

tion working group ( see exhibit I 1 ) 

• The total activities January 1992 - September 1994 

are 55 activities. The number of participants are 

476 participants 

• Set up 3 times one day seminar on Validation as a 

system approach to prevention, improvement and 

problem analysis & solving in the QA/QC program. 

{ 17 February, 26 April and 26 May 1994 ) 

• The PTSC produced 500 copies of a special training 

nateriais ( 103 pages ) 

• Set up 2 days seminar on general concept of 

Validation in QA/QC system and Operational 

Qualification of a pH meter and pH electrodes and 

validation of pH measurement. 

Set UF Good Laboratory Practices (GLPl 

• Set up GLP and trainin~ laboratory equipments to 

serve both the Pharmaceutical and Cosm~tic 

industries. Dr.CHAMNAN, leader and cooperation of 

problem solving for testing and instrument at ion. 

Dr.KAISRI, al~o gave suggestion and discussion on 

the testing of new products and problem solving. 
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• Set up the SOP of the main analytical equipments 

in the PTSC. Cooperated with the chemist and 

technician in the centre. 

• Set up a special training of analytical equipments 

for the LAO FDA ( 5 participants) at the PTSC 

• Set up a special training on analytical equipments 

for the Thai FDA inspectors (35 participan~s) at 

the PTSC 

• Training laboratory equipment for post graduate 

students: technique operations and maintenance of 

HPLC, FT-IR, Spectrophotometer, Coulter 

multisizer, Viscometer etc. (24 students) 

• The PTSC organized a special project for testing of 

54 pharmaceutical products from LAO FDA. 

Audited and Calibration of the analytical 
Instruments 

Many requests from tt1e Pharmaceutical and Cosmetic 

companies for calibration of the analytical balances and 

other equipments ( 23 activities). 

Consulting.Problem solving for the Industries 

Many requests from the industries for their problems 

e.g. method of analysis, identification of raw materials. 

Ur.CHAMNAN, Dr.KAISRI and Dr.SIRINART incooperation with 

the other national experts and NPD organized these 

activities. 

• Organized and authorized testing of raw rna~erials 

and finished products. 

• Solving the problems and developing the analytical 

methods for combination drugs. 

• develop methods of analysis for registration of 

new products. 
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activities of working groups on Scandard Operation 
Procedure < SOP ) and Good Manufacturing Practice 

( GMP l 

The Standard Operating Procedure SOP training 

program has been launched in 1992. This training program 

is one of the required activities to facilitate the 

pharmaceutical industry as stated in the proposal. The 

chief technical advisor ( CTA ) is responsible that it is 

taught and implemented to the industry at middle level as 

well as lo~er level management. 

The key to its success of the SOP traininq program 

is the committee members which are volunteers from the 

industry. They are required to come to the centre at least 

one full day in a month. Together, they will read and 

discuss the format, content or material and GMP guidelines 

of each SOP subject. The above informations are obtained 

from all around the world textbooks on GMP and good 

examples of well written in English are then handed in for 

typing. 

!n order to have thi~ know-how transfer to the 

industry, a two-day SOP training program is conducted for 

a group of 12 - 16 attendants each month. 

The National experts from the universities involved 

in the preparation of SOP and traLiing 0r workshops are 

Dr. KAISRI, Dr. POJ, Assa.Prof. PARUNEE, Asso.Prof. 

WARAPORN and Dr. SIRlNART incooperation with the NPD and 

the National experts from the industry. 
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List of SOPs on Pharmaceutical & Cosmetic Industry, 

As shown ia Exhibit 2 the PTSC have prepared some 

important SOPs for training. During 1992 - 1993 most of 

the participants came from pharmaceutical indt> stry, 

however, since 1994 more participants from cosmetic and 

food industries are coming. 

Since 1992 the PTSC organized workshops and seminar 

on SOP and GMP, both at the Centre and at the plant sites. 

There are 600 participants from companies. 

The PTSC have organized seminar and workshop at the 

plant site for big pharmaceutical and cosmetic companies 

such as :-
....... 

• Thai Nakorn Patana Co., Ltd. Pharmaceutical 

industry. 

• Colgate Palmolive Thailand Ltd. Cosmetic 

industry. 

• Lever Brother ( Thailand ) Ltd. Cosmetic industry. 

• The S & J International Enterprises Co., Ltd. 

Cosmetic industry. 

• Cosmetic Creation Co.,Ltd. 

• International Laboratories Cosmetics ( ILC ) Ltd. 

Set up a training on GMP and SOP for the Thai FDA 

inspectors ( 35 participants ) in Pharmaceutical industry 

and FDA inspectors 12 participants for Cosmetic 

industry at the PTSC. 
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Lecture o~. GMP and SOP 

• Dr. PRASAN, the NPD with co-operation with Dr. 

KAISRI and other National experts were invited to 

give a lecture and discussion on GMP and SOP 

including the activities of the PTSC. 

• On 30 May 1994, lecture and discussion on GMP and 

SOP for .::osmetic industry organized by Thai FDA ( 

220 participants ) 

• On 13 June 1994, lecture on GMP and SOP 

Government hospital pharmacists. 

for 66 

Evaluation and correction of all the reports SOP 

documents from the participants who joined the SOP 

workshop and were granted for the certificate ( 115 par

ticipants). 

9 



•. 

Activities in preparation of technical 
documentation on Validation process 

The validation Protocol is one of the major activi

ties of the PTSC. The centre set up 4 working groups on 

validations. One or two of the national experts from the 

subcontract organized a meeting with the representatives 

from the industries or from the university. They are 

required to come to the centre 1 - 2 days per month. 

Together, they will read and discuss the content or mate

rial, according to GMP for Validation protocols. The final 

draft or a complete validation process or protocols are 

written. Four working groups on Validation processes are ( 

see exhibit I 3 ):-

1. Working group on Validation··~.of Quality control ( 4 

- 6 participants), Dr. SIRINART is responsible 
I 

2. Working group on Validation of Sterile process ( 3 

5 participants ), Asso.Prof. RUED EE and 

Asso.Prof. PARUNEE are responsible 

3. Working group on Water systen., validation cf Water 

treatment system ( 4 - 6 par~icipants ), Assa.Prof. 

PARUNEE is responsible 

4. Working group on Validation of Tableting Process 

4 - 6 participants), Dr. POJ is responsible 

The concept of the organization is similar to the SOP 

working groups. Each working group will set up a seminar 

0r workshop and also participate in trouble shooting. The 

working groups always cooperate with the SOPs groups. 

The activities of each group during February 1993 to 

necember 1994 are concluded in the exhibit I 1 

Assa.Prof. PARUNEE, a leader on the water system and 
Mr· KA5EM, National expert from the industry set up a 

JO 
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meeting with other experts from the industry, preparing 

for a seminar on the water system. 

The working group of the water system organized 2 

days seminar on " Water system in the Pharmaceutical and 

cosmetic industry " 16 - 17 August 1993, 145 participants. 

The working group on water system joinec'. with an 

expert on waste water treatment from Japan, Mr. YOSHIYUKI 

KOIKE, supported by JODC, Japan Overseas Development Co

operation. He stayed at the PTSC from 25 February to 26 

March 1994. 

Mr. KOIKE had ten days plant visit at the pharmaceu

tical industry and 1 day at the.cosmetic industry. Waste 

water treatment in the pharmaceutical . industry is on of 

the project of the PTSC. 
. 

The Validation groups on Validation Protocol continue 

their activities, Dr. SIRINART, the leader of the Valida

tion of quality control incorporated with experts from the 

industry organized many activities, preparation of docu

ments for seminar and workshop.( see exhibit 1) 

The working group of the validation of sterile 

process organized one day seminar on " Validation of 

Sterilization Process " 22 December 1993, 154 partici

pants. 

Dr. KAISRI, Dr. POJ and Dr. PRASAN, the NPD, meet two 

Pharmaceutical industries in order to organize a workshop 

and seminar on Validation and film coat technique on 27 

November 1994. There were 142 persons participating in 

this workshop. 
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Pharmaceutical Technology GMP and Related 
activities 

The major activities are to assist in the training 

activities of the PTSC in Pharmaceutical Technology and 

GMP trainir.g. Dr. KAISRI, in cooperation with other 

national experts Assa. Prof. PARUNEE, Asso. Prof. 

WARAPORN and also Asso. Prof. RUDEE provided the 

necessary technical assistance to the service centre on 

all aspects as in applies to product development. Prepa

ration of training material and organization of seminars 

or workshops in close co-operation with the NPD; Dr. 

PRASAN, also arranged and conducted training for the 

developmP.nt of new or modified drugs. However during 

April - June 1994, more co-operation with the cosmetic 

industries have been organized. The activity of the PTSC 

are very well known to the other industries, both for GMP 

training and more samples for testing from other indus

tries. 

Activities organized by PTSC are concluded in exhibit I 
1 

~up d t ' ' ' ' ' ~. anra1n1ng act1v1t1es 

• The national experts in cooperation with interna

tional experts Dr. M. CARPIO, Mr. JOHN CLARK and 

CTA Mr. J. P. BEELEN and other experts from indus

try organized a plant visits where the training of 

lower managements, discussion with the middle and 

top management have been organized. 
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• Preparation of training materials for lower 

management or the workers. A cartoon pictures 

explaining the GMP in Thai, 72 pictures have been 

prepared, also the slides were developed. Video 

showing the activities of the workers or 

explaining the GMP in the plants are provided. 

The others related support activities of the PTS.C 

• Organized study tour for the top management to 

Europe 

Dr. KAISRI and Dr. PRASAN, NPD, incooperate with 

the tour company organized the study tour to 

Europe and Vietnam 

During 1 - 13 June 1991, ACftEMA' 91 in Germany and 

plant visits :-

England - Smith Kline Beecham 

France - Rhone Poulance 

Germany - Rhome Pharma 

During 1 - 12 May 1993, INTERFACK' 93 in Germany 

and plant visits :-

Belgium - Janssen Pharmaceutica 

Netherland - Pharmachemie Pharmaceutical 

Industry 

Italy - Farmitalia Carlo Erba Industry 

During 3 - 7 March 1994, Study Tour to Hanoi and 

Hochimin, Vietnam 

During 5 - 11 June 1994, ACHEMA'94 and plant visit 

in Germany. 
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• Preparation of the brochure of the PTSC 

• Preparation of PPER submitted on 1993 

• Preparation of TPR submitted on 1994 

• Set up the seminar for the Syrian officials for 2 

weeks at the PTSC ( 17 - 30 October 1994 ) ( see 

exhibit f 4 ) 

....... 
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Conclusion 

The PTSC designs and administers training programs on 

quality assurance, GMP, SOP and process validation geared 

towards professionals working in the pharmaceutical and 

cosmetic industry. In addition, the PTSC ( in collabor~

tion with the FDA and TPMA ) promotes GMP through con

ferences, seminar and workshop. The PTSC has been con

ducting a broad range of educational activities and 

programs for the Pharmaceutical and cosmetic industry. Its 

track record is impressive, as evidenced by the fact that 

a total of at least 115 pharmaceutical and cosmetic comp

anies attended or participated the seminars or workshops 

organized by the PTSC on several topics related to GMP 

aspect which encompassed over 3900 participants ( see 

exhibit I 5 ) · 

In addition, the PTSC 

technical advice on quality 

GMP and analytical testing 

acts as a focal point for 

assurance, SOP formulation, 

for the pharmaceutical and 

cosmetic industry. Through its training programs the PTSC 

provided working groups with hands on experience in a wide 

~ariety of applications. 

The PTSC is making a significant contribution toward 

the attainment of the development objective as seen in 

exhibit16. There have been increasing number of pharmaceu

tical companies receiving GMP certificate from FDA. Also, 

lately the three cosmetic companies, where the PTSC have 

audited and trained on GMP at the plant received the GMP 

certificate. ( S&J Inter.national Enterprises Ltd., Lever 

Brothers ( Thailand ) Ltd. and Colgate - Palmolive ( Thai

land ) Ltd. 

IS 



The PTSC play an important role as mediator or 

facilitator between FDA and industry. This will facilitate 

the implementation of International GMP. 
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Exhibit 1 

ACTIVITIES ORGANIZED BY 
PHARMACEUTICAL TECHNOLOGY SERVICE CENTRE 

1990 

PARTICIPANTS 
# DATE TITLE j SOURCE 
l Sep Manc: .. qement of Phann.Industry 107 Industry 

(top) 

1991 

PARTICIPANTS , DATE Tl1U: II SOURCE 
2 Mar Stability of Pharmaceutical 140 Industry/FDA/ 

Products Universitv 
3 May Analytical Instruments 109 Industry 

{Particle size analyzer) 

Mav Studv Tour 27 Industrv 
4 Nov Evolution of Pharm. 120 Industry/FDA 

Technology Practical 
Implementation and 
Interpretation of GMP 
Reaulations 

1992 

PARTICIPANTS 
# DATE TITLE " SOURCE 
5 Feb Ho~ to Prepare SOP's 40 Industrv 
6 May Technique for Preparation of 30 FDA 

SOP's 
7 May Technique for Preparation of 34 Industry 

SOP's 
8 Mav Studv Tour Canada 6 Industrv /FDA 
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PARTICIPANTS 

# DATE TITLE II SOURCE 
9 Jun Stability of Vitamin 120 Industry 

Formulations 
10 Jul Good Manufacturinq Practices 25 Universitv 
11 Aug Technique for Preparation of 32 Industry 

SOP'S 
12 Auq Preparation of one S~P 7 Industry 
13 Sep Validation of Pharmaceutical 116 Industry/ 

Process University 
14 Sep Validation of Pharmaceutical 100 FDA/ 

Process University 
15 Sep Preparation of one SOP 6 Industry 
16* Nov Te~hnique for Preparation of 12 Industry 

SOP'S 
17 Nov Preoaration of one SOP 6 Industry 
18* Dec Technique for Preparation of 16 Industry 

SOP'S 
19 Dec Preparation of one SOP 5 Industry 

1993 

PARTICIPANTS 
# DATE TITLE 4j SOURCE 
20* Jan Technique for Preparation of 13 Industry 

SOP's 
21 Jan Preparation of one SOP 5 Industry 
22* Feb Technique for Preparation of 12 Industry/FDA 

SOP'S 
23 Feb Preparation of one SOP 4 Industrv 
24 Feb Guidelines for Validation 26 Industry/ 

University 
25 Feb Validation of Tableting 5 Industry/ 

Process University 
26 Feb Validation of Sterile Process 3 Industry/ 

University 
27 Feb Validation of Water Treatment 4 Industry/ 

Svstem University 
28 Feb Validation of Quality Control 9 Industry/ 

University 
29 Mar Validation of Tableting 5 Industry/ 

Process University 
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PARTICIPANTS 

# DATE I TITLE 1'SOURCE 
30 Mar Validation of Sterile Process 3 Industry/ 

University 
31 Mar ValidatiQn of Water Treatment 6 Industry/ 

System University 
32 Mar Validation of Quality Control 8 Industry/ 

Universitv 
33 Mar Validation of Tableting 6 Industry/ 

Process University 
34 Mar Validation of Sterile Process 3 Industry/ 

Universitv 
35 Mar Validation of Water Treatment 4 Industry/ 

System Universitv 
36 Mar Validation of Quality Control 7 Industry/ 

Universitv 
37 Mar Validation of Sterile Process 3 Industry/ 

University 
38 Mar Validation of Quality Control 5 Industry 
39 Mar Validation of Qualitv Control 4 Industry 
40 Mar Technique for Preparat~~n of 14 Industry/FDA 

SOP'S 
41 Mar Technique for Preparation of 110 Industry 

SOP'S -
42 Mar Validation wrap-up session 16 Industry/ 

University 
43 Mar Maximizing Your Profit 220 Industry 

Through GMP/Ccst Effective 
Aooroach to OA Manaqement 

44 Apr Preo,ration of one SOP 3 Industrv 
45 Apr Sta~ility study by 40 Industry/ 

comouteroroqram University 
46 Apr Stability study by 30 Industry/ 

computerproqram University 
47 Apr Validation of Quality Control 5 Industry 
48 Apr Validation of Water Treatment 5 Industry/ 

System University 
49 Apr Validation of Tabt~ting 3 Industry/ 

Process University -50 Apr Validation of Water Treatment 3 Industry/ 
System University 

51 A Pr Validation of Sterilt! Process 6 Industry 
52 May Validation of Water Treatment 2 Industry 

System 
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PARTICIPANTS 

# DATE TITLE I# SOURCE 
53 May Preoaration of one SOP 5 Industry 
54 May Validation - SOP linkage 15 Industry/ 

meetinq University 
55 May Studv Tour 30 Industry 
56 Mav Validation of Quality Control 6 Industry 
57 May Validation of Water Treatment 5 Industry/ 

Svstem University· 
58 May Validation of Tableting 4 Industry,' 

Process University 
59 Jun Validation of Quality Control 5 Industry 
60 Jun Validation of Quality Control 4 Industry 
61 Jun Validation of Quality Control 5 Industry 
62 Jun Validation of Water Treatment 5 Industry/ 

svstem University -
63 Jun Validation of Water Treatment 5 Industry/ 

System University 
64 Jun Validation of Tableting 4 Industry/ 

Process University 
65 Jun Validation of Sterile Process 4 Industry/ 

.. University 
66 Jun Preparation of one SOP 3 Industry 
67 Jul Validation of Water Treatment 4 Industry/ 

System University 
68 Jul Validation of Water Treatment 4 Industry/ 

System Univereity 
69 Jul Validation of Tableting 3 Industry/ 

Process University 
70 Jul Validation of Sterile Process 5 Industry/ 

University 
71 Jul Validation of Quality Control 3 Industry 
72 Jul Validation of Quality Control 5 Industry 
73 Jul Preparation of one SOP 3 Industrv 
74 .Jul "Certificate day" (SOP 38 Industry 

workshops) 
75 Aug Validation of Water Treatment 3 Industry/ 

SY stem University 
76 Aug Validation of Tableting 5 Industry/ 

Process University 
77 Aug Validation of Tableting 5 Industry/ 

Process Universitv 
78 Aug Validation of Tableting 4 Industry 

Process 
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PARTICIPANTS 

# DATE TITLE #SOURCE 
79 Aug Validation of Sterile Process 4 Industry/ 

University 
80 Aug Validation :>f Sterile Process 4 Industry/ 

Universitv 
81 Auq Validation of Qualitv Control 4 Industrv 
82* Aug Seminar "Water Systems in the 145 Industries, 

Pharmaceutical and Cosmetic FDA, Med. -
Industry" Science, 

Universities 
83 Auq Preparation of one SOP 3 Industrv 
84 Sept Preparation of one SOP 3 Industry 
85 Sept Validation of Sterile Process 5 Industry/ 

University 
86 Sept Validation of Sterile Process 5 Industry/ 

Universitv 
87 Seot Validation of Oualitv Control 4 Industrv 
88 Seot Validation of Oualitv Control 5 Industrv 
89 Sept Validation of Tableting 4 Industry 

Process 
90 Sept Validation of Tableting 6 Industry, 

Process 
. University 

91 Sept Validation of Tableting 4 Industry 
Process -

92 Sept Validation of Water Treatment 4 Industry/ 
Svstem Universitv 

93 Oct Validation of Tableting 4 Industry/ 
Process University 

94 Oct Validation of Tableting 4 Industry/ 
Process Universitv 

95 Oct Validation of Oualitv Control 4 Industrv 
96 Oct Validation of Quality Control 4 Industrv 
97 Oct Validation of Sterile Process 4 Industry/ 

University 
98 Oct SOP's committee .J Industrv 
99 3/11/93 Validation of Quality Control 6 Industry/Univ 

E:rsitv 
100 10/11/93 Validation of working grou~ . 4 Industry . 

"Tablet & solid-development" 
101 10/11/93 Valldation of working group: 5 Industry /Univ 

"Sterile oroducts" ersitv 
102 11/11/93 Validation of working group: 5 Industry/Univ 

"Water Treatment" ersitv 
.!.Q2_ 12/11/93 SOP workinq qrouo 5 Industry 

5/9 
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PARTICIPANTS 
# DATE TITLE II SOURCE 
104 17/11/93 Validation of Quality Control 5 Industry 
105 24/11/93 Working group discussion on 15 Industry/Univ 

GMP and ersity 
Validation with Dr.Z. Csizer 

106 25/11/93 Special Lecture by Dr. 46 Industry/Univ 
Z.Csizer on ersity/FDA 
"PharmaceuticaJ Industry in 
North America 
and Europe and its 
development related to 
Quality Assurance" 

107 1/12/93 Validation of working group : Industry 
"Quality Control" 6 

108 15/12/93 Validation of working qroup : Industry 
"Quality Control" 6 

109 22/12/93 Seminar on: II:lUStry/Univ 
0 Validation of Sterilization 154 ersity/FDA,Pr 
Processes" iirate sector 

110 29/12/93 Validation of working group : 4 Industry 
"Qualitv Control" . 

1994 

PARTICIPANTS 
# DATE TITLE ' SOURCE 
111 5/1/94 Special Seminar of the 24 Industry/Univ 

working group by CTA ( ersity 
JP.Beelen)about "Validation" 

112 11/1/94 Workshop on SOP (first dav> 13 Industry 
113 12/1/94 Workshop on SOP at the plants 29 Industry 

(first day) 
114 18/1/94 Workshop on SOP "advance 13 Industry 

course" 
115 20/1/94 Working group on: 5 Industry 

"Water Treatment discussion 
with CTA" 

116 25/1/94 Workshoi:> on SOP (second dav> 13 Industrv 
117 26/1/94 Workshop on SOP at the plant 29 Industry 

(second day~ 
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PARTICIPANTS -
# DATE TITLE jSQURCE 
118 8/2/94 Workshop on SOP at the plant 29 Industry 

(first day) 
119 17/2/94 Validation OA/OC (1) 34 Industry 
120 21/2/94 Group dicussion on GMP .: Industry 
121 3-6/3/94 Study Tour to Vietnam 26 Industry 
122 3/3/34 Validation working group Industry 

!Participants 5 
123 16/3/94 Validation working group Industry 

participants 3 
124 16/3/94 Workinq on SOP 13 Industry 
125 21- GMP, SOP Seminar for the FDA 25 FDA 

23/3/94 (Inspectors) 
126 25/3/94 Evaluation of the JODC 12 Industry 
127 30/3/94 Validation working group Industry 

1pa:-:-ticipant.s 6 
128 9/4/94 GMP and SOP Seminar for 111 Industry 

cosmetic 
Industrv 

129 21- GMP and SOP Seminar for 25 Industry 
22/4/94 cosmetic Indust·y 

. 
Colqate-Palmolive 

130 26/4/94 Validation as a Systematic 51 Industry 
Approach to Prevention, 
Imporvement, and Problem 
Solvinq in the QA/QC Proqram 

131 18/5/94 Va!idation working group 3 Industry 
ioarticipants 

132 26/5/94 Validation as_ a Systematic 62 Industry 
Approach to 
Prevention, Imporvement, and 
Problem 
Solvinq in the QA/QC Proaram 

133 08/6/94 Seminar FDA (Cosmetic) on GMP Industry 
+ SOP 12 

134 09/6/94 Meeting National Experts at Industry 
PTSC 5 

135 14/6/94 Lecture on GMP and SOP Industry 
Hospital 66 
Pharmacist 

136 15/6/94 Validaticn working group 4 Industry 
!Participants 

137 18/6/94 Seminar GMP and SOP Lever Industry 
Brother (Cosmetic) 37 

7/9 



t .. 
PARTICIPANTS 

# DATE TITLE 1' SOURCE 
138 21/6/94 SOP workshop (Firstday) at Industry 

PTSC 25 
139 23/6/94 SOP Conunittee Schedule 4 Industry 
140 28/6/94 SOP workshop (Firstday) at Industry 

PTSC 24 
141 5/7/94 SOP workshop (Secondday) at Industry 

PTSC 20 
142 12/7/94 SOP workshop (Secondday) at Industry 

PTSC 25 
143 22/7/94 Lever Brother GMP & SOP audit Industry 

and consult 12 
144 26- Seminar on Validation of GPO 

27/7/94 Qualitv Control at the GPO 60 
145 3/8/94 Lever Brother GMP & SOP audit Industry 

and consult 15 
146 4/8/94 SOP Committee Schedule 4 Industry 
147 6/8/94 GMP & SOP Training Cosmetic 27 Industry 

Creation 
148 9/8/94 Plant layout (new plant~~ 6 Industry 

Colaate 
149 11/8/94 GMP & SOP audit Colaate 5 Industrv 
150 22/8/94 Lever Brother GMP ~ SOP audit 12 Industry 
151 25/8/94 Colgate Palmolive GMP & SOP 10 Industry 

audit 
152 27/8/94 Presentation of SOP 63 Industry 

Certificate 
153 1/9/94 Colgate Palmolive GMP & SOP 12 Industry 

audit 
154 10/9/94 Seminar GMP & SOP 150 Industry 

I 
International Laboratories 
Ltd. (Cosmetic) 

155 12/9/94 Colgate Palmolive GMP & SOP 10 Industry 
audit 

156 30/9/94 GMP & SOP workshoo at the ILC 30 Industrv 
157 14/10/94 GMP & SOP workshoo at the ILC 30 Industry 
158 17- Training Syrian Officials on 7 Industry 

30/10/94 GMP, SOP, plant visits & 
Manaaement 

159 7/11/94 Audit at P & G cosmetic Industry 
i--

comoanv in Philiooines 
160 22/11/94 Semianr on Tablet coating 120 Industry & 

technique with Aqueous university 
Polvmer -
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PARTICIPANTS 
# DATE TITLE #j SOURCE 
161 25/11/94 Training on GMP & SOP at the 33 Industry 

plant of ILC company 
162 26/11/34 Validation working group 4 Industry 

participants 
163 7/12/94 U.B.Chemical Industry Ltd., 15 Industry 

GMP and SOP audit ( cosmetic 
company ) 

* two days activity 

. ~. 
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UST OF SOPs PREPARE!> BY UIE SERJ7CE CENTRE 

' I SOP Title Area Code No. P. 
17 

12 
12 

Dispensing an weighing of raw material ~facturing I S-000 I 
2 
3 

Ocaning of manufacturing equipment I 5-0003 
Preparation and use of batch IS-0020 
manufacturing record 

4 Gowning procedure for non-clean areas 

Guideline for prqmation (If SOPs 
2 Raw material specifacation document 
3 Sampling of raw materials 
4 Guidelines for review. revision and 

deletion ofSOPs 
5 AssignmeDt of product code rRJmber 
6 Returned goods policy 
7 Stability program 
8 Prepuation of master fomRJla and 

l!Wlcl"acturing method 
9 Handling of product complaints 
10 Sampling of water system 

I Receipt of raw materials 
2 Assipnent of receiving control 

oombers (lot numbers) 
3 Raw Jlllterill inventory control 

l Gowning procedure for dean areas 

Orpnizatioa of validation set-up 
2 Calibration of instruments 
3 Orpnizatioa of retrospecth-e validation 

progrmD 
4 Organi1.ation of prospective validation 

program 
5 Prospective validation of pre blending 

process ofEthiny Estradiol 10 µg 
tablets 

6 Validation of spectrophotometer 
7 fnsfaUlfioti Qualifacation of Equipment 

and lnslruments 
8 OQ of pH meter fl Electrode I PG of pH 

measurement 
9 Validation of High Performance Liquid 

Chromfography and system suitability 

15-0023 

Quality Assurance 60-0000 
60-0001 
60-0002 
60-0003 

60-0007 

60-0013 
60-0017 

60-0018 
60-0029 

Warehousing 6S-000f 
65-0005 

6S-0007 

Sterile production 70-0001 

ValidatiOn 75-0008 
75-0013 
75-0014 

75-0015 

75-0016 

75-0017 
75-0018 

75-0019 

15-0020 

3 

5 
JO 
14 
6 

s 
4 
9 
12 

" 2 

8 
6 

9 

5 

5 
12 
5 

7 

5 

14 
6 

12 

27 

l Meuurcmad of pH Quality control 80-0002 JO 

2 

3 

4 

of a Air Handlins 25-0001 Opentioa and mr.intenanc:e 
padcaged air conditir.nins unit 
Prepll1tion of maintenance of 
procedures for air handling systems in 
pharmaceutical applications 
Specifying environmental conditions in 
phannaceutical applications 
Procedure for the leak testing of HEPA 
filters in dean room installations 

Systems 
25-0002 

25-0003 

25-0004 

4 

7 

4 

4 
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Quality Control Validation 

oTopics to consider for validationa 
I. Vllidation of Anllytic8l Mdbodology 

- Mdhod sde crioa aitaia 
- Reference standllds 
- Ragmls 
- Wlkr spcQJicatinm 
- Equi&um 
- Anllyticll test~ 
- Opaators 
- Slmples (Hwlling adrec:eftiac) 
- Qml qJpCllllJ*m 
- wcimw a&tiacment 
- SOP 
-Tlliamg 
- Dacmm-••••Ma 
- E••f •ian of'tbe malts 
- Mdbodofwtwtim 
- Vllifelim GC411a 
• Clilma of• CCjAllllCC 

2. EqWpum 
- C:..wae 
- lnstamuaa md ll:casories 
- Clliaticm 
• Petnw...,. c:becb 
• Ptctealive ..W••wn fKCllW 
- Qiliclhuppolt 1J*m 

- Eledl:iCll 
- Rmaidity 
- Temaime.ae 

- Ceminglllll LnlD•liw 
- Hisfmyfile 
-Pmciandlllinq 
• SOP 
- Doiwuenlldiun 

3. Tllining 
-Tqics 
-Tqet11uap1 
- Fnqamcy 
- Mdbodolo&Y 
- £ftlaltion 

4. .Audit Fanctions 
- Objedins 
·Tam 
- Metbodolosf 
-F~ 
- PIOlileml IGlvir'I 
- Dacmria111tion 
· Ewluation 

a Validation of Analytical Methodolo110 

Exhibit 3 

Purpose : - to ddamine the suibbiJity of a measurement system tor providing useful 11nalytic:al data 
• co ftluely judae tbe perfonaance pmmeten of the method according to the nequiremerus 

for lbc IMlylic:al .... 
Crtlertl o# M.cbod S1lldloa : 

• simple. feuible. reliable and ftP'Odua"ble 
• aoorooriate and suitable (or use under conditions oflhe existinlr laboratorv 
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~ 

•· 

- analyzing a suflicient number of Rfamce maples and compuing lhe results to t.'te 
expected or certified Yalucs. 

- appnmcla 11: infer the appropriateness or mdhology 6-om measuranc:nts on &n~OU$ 
reference materials. 

- .,.--c:1a Ill: use spiked mnples and suaoptcs as Rfacnce samples. This appro.ch is 
less desirable and Jess satis&dory beQuse of the diflicully in the reliable preparations of 
such sunplcs .00 became artificially l&led mataAJs soch as splb:s Ind surrogates may 
exhibit matrix effects cliffaq fiom 1flose of na!QnJ Mmpirs 

Nmnben el tats ~aired: 
The test method should D:lude atleat tine leftls or c:oncadrllion - lhe c:xtrancs and the 

midrange of the cwnpositions expc:dcd Associated list : 1 llldbod that is nJid in one situation could be 
invalid i'l anodlcr. 
Statistical~: 

At least Ax ~ Of hedom ( Jl aeftll al: I WUDtllls ) should be involYed at each decision 
point 

a\' alidatfon of Sampleso 
Parposeef amp1enmaa..: 

- IO 8CCqlt m DlividlJll Ar::plc a a member of' a pope .... andc:r lbJdy 
- to admit~ totbemeasmemeapmcess 
- to minimizz lmr questions an ample miGitdicity 
• to provide Ill oppm1U11ily for resamailc wbm needed 

Crftata fw Mtliji-.,. fl a ...... : 
• positm idc111i6catiaa 
- conConnwc wilb physicaVchcmal spccihliam 
• a valid chm of cmtody 

Rejecdoa or• ample CIR f?C bued an 
• lcnowledge did a umplilw sysfal. WIS not ill canlRll 11 the time a lllllple WIS obtained 
- aroneous or conflicling data an the idcmily cir dwr9*J of a ADiji:r 
- questions about I sample dllt c:annot be malftd 
- any infonmtion dW would cast doubt an lbe stllus of a sample a a member of the 

population of interest. 

o Validation or Datao 
Purpo1e: To 61ter 111d accept Cir Rject I dalacir I group or ... based an I Id oC ait!ria. 

Remark : Data nlidalion CIR be r.cilifafed if lhc llll1yst is filly infaancd on the lllllft of the 
problem. the end USC ofdle dill. ad Cftll lb: apectcd results.. 

Criteria of' acaptaace: 
StalisticaDy R1ppOlfcd Jimils or urw:afldy lboa1d be estimated 

Lists of po111ble dtec:b : · 
The following cbecb lbould be mlde to eliminate 1Jlundas to the extent possible. 
- checks for proper identification 
- chec:b for tllnSIDia:IJ moa 
• checb for intana1 consi:stmcy 
• checks for tanpon1 and spatial consi:stmcy 

Cbeddac T ecbal•., : 
- intercornparisons with similar Ample dala 
- checb for reasonablc:ncss of values with respect to 1 priori andlor 1 posteriori limits 
- data plots 
- regression analysis 
- tests for oudien. 

The checks may nnae 6-om •pot checb of nndomly .aected da!a lo a lottl data analysis. 
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Validation ~r Sterile Product Process 

a. AsepCic produdioa process 
b. S1r:rmva1ion procca 

DTopks to comlder for \'ddationo 

I .:_.:....__._. . ..._ . 
• .L:A&Y&~ COllSIUtntious 

- Airl)stam 

- fca+eaalme manitoring ~ 

-~•)lftam 

-~ ....... ----., ... 
- Wlfa'l)'ltcms 

3. Fao1iflc:3 md Fqij••P211 
- ...... ftllclrinc 

- c11y hcat •iznaa-hot air O\'al 
- cdiJkaao addc *d&zalioJa 

- filliDg .... , • ., 
- COftfWiw:r lealiDg mac"iac 

4. CompnncdP&cpnrioa Plocca 
- rubber cloae -sr-cm.,._. 

S. Opcatiag pcnoaiid in ascplic 11a 
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T •bletini Process Validation 

Oldlfaes: 

L Pnceunlf .... 1.w...__...._.. 
- .... iJ' 

- .. • llllilticot..m.. . :-. -
- ...... !l'lL~. 

1 a.,,;; 'j, ...... ""lft I -

-~::r,,. .... 
-·· 

7 

••otllllllle --•cmot .. _. ...... ,,.,. ..... 
3. ~ .... .,... 7 -.......... 

• ,....... r i2•m 
- Plllide .. ....,.. 
- CQllpcwica 
- a • w of CWlijliewiua ,.._ 

4' .. T9bldo Ljic ... 

- e ;a rd111111cbJ .. p ,.... 
•re Aclld' • 

-o•;a tdlll1llc~c1Dc:tca+iiri1a 
- ........ ~ ...... "6dldaa s. ,__ •. ri ... 

............... 
-~or...,._ 

- miew' "'- illicJllOC*lmta -lftilwor.-....,...._ 
• ......_otdancaa~ 

.. £a9ll 1 I 'al-•1• _ ._,..ot ... 
- ._,,..of Cllpale ..... 

, llabDeat of ahastpses tom coating poceaa 
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Water Systaa Validation 

Oatllaes: 

I. Brigwowd ofwata"fUii&-adioa 
2. DilldJidiw and nliljmjm of water 
3 a "fi • of" • • -L- • • of _...__ •••••in, wMl'Klclillicl types wata 
4. Puri&atioo i*OCCll 
s. Disiofc:clion and gtailjzatjon and PJIO&=ll l'CIDOVll 
6. Pmi&d Wit« prdcc llld •• 
7. CMniew of water IJllaD vifidation 
8. T)1ICI and da~ ofWllc:r.,.icm 
9. Maintenance 
10. F.quip111mt of choice wl maintcmncc 
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UNITED NATIONS Il1DUS'IR.IAL DEVELOPMENT OR.G.ANJZATION 
P.O. Box 300, A-1400 Vienna, Austria 

Exhibit 4 

Telegrat>hic : mrIOO VIEDA, Telex 135-612, Fax: +431 230 9615 

PACSIIULR mD'SllTSSIOll 
Please deliver iaaedlately to addressee 

To: 
Dr. Prasan 
Chief Technical Advisor 
Phamaceutical Teclmology 

Sern.ce Centte 
Banglcok 
lb.ail and 

Facsimile uo: 
00662-255 8227 

7-~ 
Drafted byjConuct person: Z.Csizer/el 

Authorized by : M.A. Youssef I}- • 7 
Tdfixt. : 21131 3948 
Reference :DP/TlfA/88/018 
Date : 8 Dece.mbe~ 1994 
Transmission No: 
No. of pages: 6 

' · FR.OK CSIZER. FOR PRASAN 

PLEASE FIND ATTACHED A COPY OF REPORT OR THE FACILITIES PROVIDED BY 
PHARMACEUTICAL TECHROLOCY SERVICES CUTRE (PTSC) CROI.ALO!TGmRN DNIVERSITY, 
BANGKOK. IN THIS RECARD I llOUJ.D LUE TO EXPRESS HY GRATITUDE TO YOU AND mUR 
STAFF FOH.llm OUTSTANDING PER10lUfANCE. THAN[ YOU AND REGARDS. 

YOUSSEF jUNIDOjVIENNA 
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RRPORT ON THE FACILITIES PROVIDED BY PHARMACEUTICAl· TJ::CHNOLOGY 
~£RVI CE CENTRE ( PTSC ) CHULALONGKORN' UN IVERS I'l'Y - BANGKOK. 

The exi>erience was ~ained over a tlto week 'Period l 7 - 30 
October 1!~94 durinJ{ a Study Tour of seven SYJ"ian dele~ates to 
Thailand su1>1>ort~d by UNPP/UNIDO within the pro.iect 
DP/SYR/92/008. 

The Study tour was set u~ in order that the Syrian deleKalea 
should ~&iP first-hand knowled~e or the development of 
Pharmaceutical Industry in a nation at a similar sta.ce of 
industrialisation to that of S;r-ria. Additional s!milarH.ies 
exist j n that both countri•• operate thci r PharmtlcouU cal 
Industry A6 a aixture of public sector. private sector and 
~ilitary factoriea. 

The study orcurram coat>i led by the NPD was intense and 
comprehensive. comorisin~ lectures by PTSC staff and visltin~ 
UNI DO STCa. • lectures by officers of the independent Thai 
Phar11aceu1'ioal Nanu~acturer' s Association (TI'MA), visi tts to 
the factories ol 1teneral and snecialist phar-maceutical 
manuf acturera includinC ~he Government Pharmaceutical 
Organisation (GPO), a visJt to the ~rincJpal Thai maLufacturer 
of ~harmaceutical machinery. and the facilities of the 
Ministry ot Health. Additionally a moat ~enerous social 
pro«r«m wa• pro~ided by PTSC, by tne manufacturers whose 
factories were visited, and by the TPHA. 

The atud:r i>r-o"ram waa conciwicted coapletely in the EnRlish 
lanauaJ(e. and at . ~imes presented problems t.o some of t.he 
Syrian delel(ate&: ·Ho1"'eve:r, since the •Ub.iect matter was also 
»rovided in prb1t at. the el osin« seaaion of i:he proJ(ram, each 
dele1tate is able to re1'f.~" th~ courae content at leisure and 
to refer to it in S:vl'ia. It is not 'POlU~i ble to provide An 
ob,jective measure of the level ot underatandinJ( e.chieved hy 
t.he deleaates, but by their ciuestionA after the lectures attd 
durin( the-factory visits, it was clear that they Rained much 
benefit fro~ what was ~resented to them. lt was equally clea~ 
that the deleJtatea ,.,ere much more comfortable when dealin~ 
with substantive topic• such •a water and air treatment, than 
they were when •tru1urlinK to relett• t.o the conce'Ptual mattttrH 
related to the establishme~t ot a lo~ical and aya~ematic 
approach to Preparin~ Standard Ooeratin• ProcedurG•• Overall, 
it ie estimated that about 80" understandinsc was attained by 
the dele9'ates. 

Personal and professional relationships between · the 
participants were excellent and it ia likely that somtl lon" 
term contact• have been developed, to the benefit of all. 

ot particular relevance .~to the Syrian dele~ation wae the 
or~aniaation of th• Thai FDA (Federal Dru~ Administratfon) and 
its associated DruJt Testin• Laboratories which have provided 
an excellent model tor the Syrian authorities. 
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A wide ranJi(e or topic& was co·:ere<i (see attached list) in the 
blackboard sessions but ~rinoipaJ attention was focussP.d upon 
Mana~e•ent systems and motivation, Water Treatment, Air 
~~eatae~t syat••a, and SOPa. The laLter re1>~esented a IYUOPKia 
Of -IDAnv IRan-mn"' .. lta ,.9 ... --. ... t.. ,..4 n<r-c~ 1...- '-•~I-a .:..t. ... ..,..,,, of,o.J:.t: 411\l 

In~erna~ional lxpert•. To convey to the Sy~ian Dele~ation more 
than the bl"'ieleat eX.,lanation or th• results to date was not 
Possible in the· available 'time. However, the main thru11t or 
~he work wa• clea~ly id•ntified ar:d well supported by printed 
material khicb was ~roYided to the Syrian •~oup at the end of 
the session. 

Additionally, Pa~rs were presented on the oonc~pts of 
"QQaliticationfl and "Validation''. 'l'heae concepts are ProvinM 
diffic:ult to promote in Thailand a:id are of academic int~rc·at 
only in the current •ituation in Syria. However, the Syrian 
",..oup is now familiar •dt.h the terminoloJty and aw&re that thi tc 
is another facet of QMP which will need to be addreaaed ot 
some time in the future. 

The study tour is rated an outstan~in~ aucceys which will Joni 
be remembered by all who participated. It will remain a 
motivatiottal experience to the Syrian •roup when they commence 
Jnstallation of simil~r ayatems in ~heir own facilitiea. 
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REPORT FOR Dr. PnASSAN DHUMMA-UPPAKORN RESUI,TING FROM THE 
RECENT VISIT (NOV• l T -JO 1994 J U.l' A UN11JU ::i'l'UUY 'l'UUK f"lJK 
SYRIAN Oll'FICIALS ACCOMPANIED BY J.T. BROWN UNIDO STC. 

The atudy tour :f.s classj tied as an outsta.ndinit succelfs hy Uae 
Syrian srroun. See attached ReJ>Ort which will become part of 
~he Final Rei>ort of the second Misaion to Syria DP/SYR/92/008 

The follo~in~ brief report ia provided tor the exi>r••• u~e of 
Dr. Prassan in the on~oin~ support of the Centre. 

rn context of the technolosrie11 provided, with UNIDO 
assistance. at- PTSC, these are of too auality and currently 
exca•d the available laboratory &J>ace. However, continued 
exi>ansion ot the facilit:v is iml)erative if it i• 1.o continue 
to provide th• Jncreasin~ly ao1>histioated services demanded by 
i>hal'Jllaoeutical industry. Ther-e should be no doubt that a 
demand tor services offered b:v PTSC do exist, both in Thail.And 
and in the neiRhbourin« count~ies. 

There are, however, four principal cona~raints upon the 
maximisation or use of the PTSC: 

iJ the fact that. it. js not operated and manasted as a 
commercial entit7, 

ii) the fact that Has RAlary structure i& unable f.o 
attract auflicienL numbers or nost doctoral candidates to ils 
workforce, 

iii) the fact that it ~rovides Ro~histicated services to 
industry, at non-commercial rates. 

iv) the fact that it is seen to be an isolated facility 
within the Faculty of Pharmacy, in-stead ot havinJ( the 
lnterfaculty connections which are vital to its on~oin" 
success, and which will i>rovide the cross-fertilisation of 
ideas which a~• a necessary part of le&din« edJ[e teohnolotY. 

The PTSC is a centre of excellence within the ASEAN reJCion 11nd 
! t must t'unctiGn as auch ol' ul ti111ate 1 Y it will ata~nate into 
.iust another under-fund~d laborator:v dcinjf aeadan&io work and 
a~ru4~lin~ for reco~nition and survival. Inevitably ~ta«nation.. 
in the Centre would •erve to make recruitment of aoienti1;ts 
even more difficult than it currently !a. 

Cur~entl:v. PTSC is in a dilemma; it is under-utilised, yet it 
fa unwillin.t to seek more work since it canr1ot recruit the 
neceaaary skilled staff to meet an increaaed work-load, within 
a time •G&l• which will satisfy ~ros~eotive cuatom•rH. 

As the only labo:ratory ot its kind i.n the reJ(ion, l'TSC i• a 
potentiAl earner of ForeiJ(n lxcham(e. It has the opportuni t:y 
to si~ni£icant1Y influence the development of teohnolo~y. dr.u~ 
del!ver-Y £YOto11G. and innov&tive molecules re~j.onally a.nd 
~lobally. 

Ae •uoh, the taeility should be ~iven maximum support by the 
UN ayatena. bY the Thai aut.horities. ~nd by natlonal. and 
re~Jonal pha~maeeutical or~ani•~tions. 
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Pharmaceutial plants with certificate from F.D.A. 
1989. 1994 . 

~ '• -
I 100 

iS. 
'a 
J 
~ so r 

0 
1989 1990 

• 125 

1991 1992 . 1993 1994 
Year 

• The figure in 1994 is estimated by the end of the year. 
As of the mid of August 1994, 119 plants have received GMP certificate. 
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