
 

 

 
 

MODIFICATION OF LABORATORY INFORMATION 
MANAGEMENT SYSTEM PROGRAM (STARLIMS®) FOR 

COSMETIC MANUFACTURING 
 

 
 
 

TRIYARITH  TEMAHIVONG 
 
 

 
 

MASTER OF SCIENCE 
IN COSMETIC SCIENCE 

 
 

 
 

MAE FAH LUANG UNIVERSITY 
2008 

©COPYRIGHT BY MAE FAH LUANG UNIVERSITY 

id9612281 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



 

  
 
i 

 
MODIFICATION OF LABORATORY INFORMATION 

MANAGEMENT SYSTEM PROGRAM (STARLIMS®) FOR 
COSMETIC MANUFACTURING 

 
 
 
 
 
 

TRIYARITH  TEMAHIVONG 
 
 
 
 

AN INDEPENDENT STUDY SUBMITTED TO 
MAE FAH LUANG UNIVERSITY IN PARTIAL FULFILLMENT OF  

THE REQUIREMENTS FOR THE DEGREE OF 
MASTER OF SCIENCE 

IN COSMETIC SCIENCE 
 
 
 
 

MAE FAH LUANG UNIVERSITY 
2008 

©COPYRIGHT BY MAE FAH LUANG UNIVERSITY 

id30539312 pdfMachine by Broadgun Software  - a great PDF writer!  - a great PDF creator! - http://www.pdfmachine.com  http://www.broadgun.com 



 

  
 

ii 

 
MODIFICATION OF LABORATORY INFORMATION  

MANAGEMENT SYSTEM PROGRAM (STARLIMS®) FOR  
COSMETIC MANUFACTURING 

 
 

TRIYARITH  TEMAHIVONG 
 
 

THIS INDEPENDENT STUDY HAS BEEN APPROVED 
TO BE A PARTIAL FULFILLMENT OF THE REQUIREMENTS  

FOR THE DEGREE OF MASTER OF SCIENCE 
IN COSMETIC SCIENCE 

2008 
 
EXAMINING COMMITTEE 
 
 

..�.����..������������...����CHAIRPERSON 
 (Assoc Prof. Pimporn Leelapornpisid) 

 
..�.����..������������...����MEMBER 

 (Assoc. Prof. Dr. Surapol Natakankitkul) 
 

..�.����..������������...����MEMBER 
 (Lecturer Dr. Patjaraporn Wongvithoonyaporn) 

 
 

©COPYRIGHT BY MAE FAH LUANG UNIVERSITY 
 



 

  
 

iii 

 
ACKNOWLEDGEMENT 

 
 

I would like to thanks my Assoc. Prof. Dr. Panvipa Kridsdapong for giving me an 
opportunity to study in the class of 2008 of M. Sc. from school of cosmetic science, Mae Fah 
luang university. 

I am indebted to my advisor, Assoc. Prof. Dr. Surapol Natakankitkul and co-advisor, for 
the helpful comments, supports and suggestions on my independent study. 

I would like to acknowledge StarLIMS Corporation Limited and�Doctor Cosmed 
Corporation Limited for supporting of the study. Especially to Ms. Boontaree Futrakul, Plant 
Manager of Doctor Cosmed Co., Ltd. for organizing the test and evaluation of applied StarLIMS 
program.  

Lastly, I am appreciatively to my parents, Dr. Trivit & Mrs. Siripen Temahivong for the 
love and inspire me to studying this course. 

Finally, I gratefully acknowledge my lovely great wife, Aurachorn, for constant 
encouragement and apologies are certainly to her and our lovely sons for the many lost of happy 
time to join together. 
 
 

Triyarith Temahivong 
 
 
 
 
 
 
 
 



  iv 

 
Independent Study Title Modification of Laboratory Information Management System 

Program (STARLIMS®) for Cosmetic Manufacturing 
 
Author    Mr. Triyarith Temahivong 
 
Degree    Master of Science (Cosmetic Science) 
 
Supervisory Committee  Assoc. Prof. Dr. Surapol Natakankitkul             Chairperson 
    Assoc. Prof. Dr. Panvipa Kridsdapong           Member 

 
 

ABSTRACT 

 

StarLIMSí�is software program designed as a laboratory information management 
system�to increase the accuracy and speed of the manufacturing process.�After reviewing the 
survey and relevant literature, as well as directly inquiring from the software owner, it has been 
established that there are currently no cosmetic manufacturers in Thailand that use StarLIMSí to 
manage and control quality in their processes. The objectives of this study were to modify the 
StarLIMSí Software Program as the primary operating system for the management and quality 
control of a laboratory in the cosmetics manufacturing industry as a means of standardizing the 
production process and quality levels to meet ASEAN�s Good Manufacturing Practice (GMP) 
Guidelines as they relate to the production of cosmetics.  In addition, the primary source of 
information in this study was the system user. Qualitative data was gathered through open-ended 
questions in one-on-one interviews that searched for both advantages and disadvantages in the 
system in terms of the management of production and quality control.  Supporting data was 
researched from existing literature on the subject, from the company which owns the operating 
system, and from various other sources. The results of the study showed that modified StarLIMSí  
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Program for cosmetic manufacturing was supported, business operation, increased 
effectiveness and prevented the loss during the manufacturing process by improving the 
management of ingredients, inventory, accounting, personnel and budgeting. We have gain from a 
successful implementation of the system. By eliminating every possibility of human error within 
the manufacturing process, both time and money are saved for the manufacturer. Moreover, the 
customer benefits from having products of a guaranteed safe and consistently high standard as the 
system meets ASEAN�s GMP Guidelines. The successful application of modified StarLIMSí 

program will be one of crucial steps in eventually developing high standard cosmetic products to 
the world market. 
 
 
Keyword:  Laboratory Information Management  / System StarLimsí Program  / ASEAN�s Good 
   Manufacturing Practice Guidelines 
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CHAPTER 1 

 
INTRODUCTION 

 
1.1  Background of the Study 
   

In our modern world, cosmetic products play an integral role in our daily lives. Everyone 
uses cosmetic products on a daily basis, whether for personal hygiene or for beautification. 
Indeed, it would be difficult to imagine a world without shampoo, soap, toothpaste, deodorants 
and lipstick.  For this reason, the correct production of cosmetics is important because improper 
processing methods, use of low quality substances, or contamination could cause hypersensitive 
reactions (rashes), allergic reactions, dermatitis or toxicity, some of which can prove fatal in 
extreme cases. Due to the obvious danger to public health that a lack of regulations in the industry 
could lead to, the Ministry of Public Health has repeatedly expressed its concern through the 
consumer protection policy.��1� In order to prevent consumers being at risk, the Thai government�s 
Food and Drug Agency (FDA), pays close attention to protecting the safety of consumers and 
monitoring the efficacy of the cosmetic products. To this end, the Thai FDA not only promotes 
standardized, high quality cosmetic products among all manufacturers within the industry, but 
also closely supervises these standards through inspections that cover every step of the 
manufacturing process.��1�  
                According to cosmetic product regulations as set out by the Ministry of Public Health, 
The Cosmetic Act 1992 (B.E. 2535) defines cosmetic products into two categories: controlled and 
specially-controlled.  Cosmetic products that are not classified in either group will be regarded as 
general cosmetics.  Moreover, the Cosmetic Committee with thirteen representatives from the 
government sector and six representatives from the private sector is appointed as the advisory 
board to the Minster of Public Health on regulatory and technical aspects of cosmetics.  The 
Cosmetic Committee appoints 4 subcommittees: Standard and Pre-Marketing Approvals, Quality 
Improvement, Labeling and Advertising, and Good Manufacturing Practice (GMP) to assist it on 
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particular functions.  The implementation of the GDP in the cosmetics industry is a Thai FDA 
policy aimed specifically at establishing and maintaining high production standards among 
producers. The cosmetic industry GMP is established by the GMP subcommittee and used as the 
primary reference by the FDA inspectors. �2� 
 Furthermore, as an Association of South-East Asian Nations (ASEAN) member, 
Thailand has complied with the Agreement of the ASEAN Harmonized Cosmetic Regulatory 
Scheme which was set up to provide conformity of assessments, harmonization of standards, and 
technical regulations to make an important contribution to the economic integration within 
ASEAN.  Members of ASEAN are the Government of Brunei Darussalam, the Kingdom of 
Cambodia, the Republic of Indonesia, the Lao People�s Democratic Republic, Malaysia, the 
Union of Myanmar, the Republic of the Philippines, the Republic of Singapore, the Kingdom of 
Thailand and the Socialist Republic of Vietnam.(3)  According to the Secretary General of 
ASEAN, Mr. Ong Keng Yong, the ASEAN Cosmetic Documents states that: �The operation of 
the ASEAN Harmonized Cosmetic Regulatory Scheme will, no doubt, assist regulators in 
networking for best practices and ensuring safety for consumers. In turn, this will assist the 
cosmetic industry in reducing the cost of doing business and gaining market access for its 
products in ASEAN and international markets.� (3) 

As stipulated during the 11th meeting on 26-27th of July 1993 in Manila, The Philippines, 
The ASEAN Harmonization of Cosmetic Regulation reached an agreement for the use of a new 
ASEAN Harmonized Cosmetic Regulatory scheme, Schedule B-ASEAN Cosmetic Directive for 
ASEAN Cosmetic GMP to start on January 1st 2008 (B.E. 2551).� (4) On this date, the Thai FDA 
implemented and enforced rules and regulations requiring all cosmetic manufacturing companies 
to meet the standard of Cosmetic Good Manufacturing Practice.  However, so far only 66 
cosmetic industries have become eligible to be GMP certified manufacturing plants. Many more 
failed to qualify due to problems of unacceptable building design or facilities which did not meet 
the ASEAN cosmetic GMP standard. (5) 

The management and Quality Control of Cosmetic Laboratories are crucial factors for the 
production and quality of products before launch to the market or deliver to consumers. The 
manufacturers need to have the effective management process and quality control system that are 
aligned with the objectives of production under Good Manufacturer Production (GMP) Basic 
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Principle. The Thai FDA has cooperated with Asian countries to agree to follow the guidelines of 
ASEAN Cosmetic GMP since�1 January 2008. This has caused all manufacturers of cosmetic in 
Thailand to revise their manufacturing process according to the criteria of  �ASEAN 
Harmonization including the quality management system, personnel, location, machinery, tools, 
hygiene, manufacturing process, quality control, internal audit, documentary system, product 
complaints and product recall. (6)  

 StarLIMS2�is user�friendly software designed as a laboratory information management 
system�to increase the accuracy and speed of the manufacturing process.�After reviewing the 
survey and relevant literature, as well as directly inquiring from the software owner, it has been 
established that there are currently no cosmetic manufacturers in Thailand that use StarLIMS to 
manage and control quality in their processes.  

 The Application of the StarLIMS Program as a Laboratory Information Management 
System of Cosmetic Manufacturer is to apply information technology to manage and control the 
processes in laboratories to increase the accuracy and speed of the manufacturing process. 
Therefore, we assume that the cosmetic manufacturers that apply the StarLIMS Program for their 
laboratories do so in order to improve cosmetic quality under ASEAN Cosmetic GMP 
Guidelines. 

         Moreover, the StarLIMS Program supports business operation, increases effectiveness 
and prevents the loss during the manufacturing process by improving the management of 
ingredients, inventory, accounting, personnel and budgeting.  

This study will explain how to apply the StarLIMS Program in order to improve the 
management and quality control of cosmetic laboratories. The successful program application will 
be one of crucial steps in eventually developing high standard cosmetic products to the world 
market. 
  
 
1.2 The Objective of Study 
 

 ����Modify�the StarLIMS Program�for the management and quality control of laboratories�
of cosmetic manufacturers. 
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 ��  Study a possibility to modify and apply the StarLIMS Program�for management and 
quality control of laboratories under ASEAN Cosmetic GMP Guidelines. 
 
 
1.3 The Scope of Study 
 
 The population in the study means the cosmetic manufacturers which have their own 
laboratory to control the cosmetics� quality. This study focuses on the sample size of one 
cosmetic manufacturer in Bangkok or sub-urban areas of Bangkok which has its own laboratory. 
The location of the study is the laboratory of the cosmetic manufacturer where I collect, analyze, 
improve and follow up program testing with the user by interview and questionnaire. The data 
that was used for this study involved qualitative data that was gathered by using the survey 
approach with open-ended questions asked in personal interview.  This data is used as extensive 
information so as to improve the production and quality control including advantages and 
disadvantages that occurred in the company.  The data in this study was also obtained from 
textbooks, websites (URL), primary publications, the StarLIMS Corporation Limited�Company 
and other sources.  
 According to the StarLIMS program, this study is limited to only providing the 
implementation of the production process control. The program was applied to be easy to use for 
controlling the measurement of the amount of the product ingredient. According to ASEAN 
Cosmetic Good Manufacturing Practice (GMP), this study is limited to production and quality 
control which are 2 of 15 ASEAN Cosmetic GMP Guideline aspects. 
 The indicator or variable of the study refers to the satisfaction of the StarLIMS program 
user for Laboratory Information Management System of Cosmetic Manufacturer by the open-
ended questionnaire and the evaluation form after using the program. Accordingly, the tools used 
in the study�include: 

������������� ����StarLIMS Program by StarLIMS Corporation Limited� 
��� ����Evaluation form of StarLIMS�Program application 
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1.4 Benefits of the Study  
 
 1.4.1 For cosmetic manufacturers to be able to apply the StarLIMS program effectively 
as a laboratory information management system for cosmetic manufacturer. 
 1.4.2 For cosmetic manufacturers to be able to achieve the good production procedure 
and quality control so that they are relevant to ASEAN GMP guidelines. 
 1.4.3 For cosmetic manufacturers to be able to achieve the good and high quality 
products following ASEAN GMP guidelines. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
CHAPTER 2 

 
LITERATURE REVIEWS 

 
2.1  ASEAN GMP Guideline  
 
 The Cosmetic Good Manufacturing Practice (GMP) guidelines aim to ensure that a 
consistent level of quality is achieved during the manufacture of all products. All aspects of 
production and quality control are included in these guidelines.  To guarantee the benefits of each 
product and safeguard the customers� health, the finished products must satisfy strict standards of 
quality that are appropriate to their specific intended use. The key criteria for product quality are 
the raw materials, the production and quality control process, the environment in which they are 
manufactured, the equipment involved in their manufacture and the personnel involved in their 
manufacture. (7, 8) 
 ASEAN Cosmetic GMP Guidelines are concerned with 15 aspects of production and 
quality control as follows: 

1. Introduction 
2. Personnel 
3. Premises 
4. Equipment 
5. Sanitation and hygiene  
6. Production  
7. Quality control  
8. Documentation  
9. Internal audits  
10. Storage  
11. Contract manufacturing and analysis 
12. Complaints  
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13. Product recalls 
14. Glossary  
15. References  

 In order to achieve stated policies and objectives, a quality control mechanism needs to 
be developed, established and implemented. This system should define the organizational 
structure, functions, responsibilities, procedures, instructions, processes and resources required 
for the application of quality management. The operation of this system should ensure that quality 
is maintained throughout the production process by the taking and testing of samples before, 
during and after production. Raw materials, materials in process, and the finished products would 
be either passed or rejected, dependent on their quality as ascertained through the sample testing 
and any other relevant evidence. This independent study is limited to the process of production, 
recommended appropriate procedures, and processing.  
 The Good Manufacturing Practices outlined here are only intended to provide 
rudimentary guidelines of general practices from which the manufacturers should develop their 
own management and control systems from the Laboratory Information Management System 
(LIMS) by applying the Star LIMS program.  Above all else, protecting the consumers� health 
and providing the intended benefits by ensuring that the final product always meets the quality 
standards appropriate to its intended application remain the primary objectives. However, while 
achieving these objectives is of paramount importance, manufacturers of cosmetic products must 
also provide consistent control and monitoring in every stage of the manufacturing process to 
ensure that the consumers always receive products of a specified level of quality. 
 Production is the 6th aspect of the ASEAN�s Cosmetic GMP Guideline and the details are 
as follow: 

 6.  Production 
      1) Starting Materials  

           a)   Water  
  Special attention should be paid to water, since it is an important raw 

material. Water production equipment and water systems should supply quality water. Water 
systems should be sanitized according to well-established procedures.  
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  The chemical and microbiological quality of water used in production 
should be monitored regularly, according to written procedures and any anomaly should be 
followed by corrective action.  

  The choice of method for water treatment such as deionization, distillation 
or filtration depends on product requirement. The storage as well as delivery system should be 
properly maintained.  

           b) Verification of materials 
   All deliveries of raw materials and packaging materials should be 

checked and verified for their conformity to specifications and be traceable to the product.  
   Samples of raw materials should be physically checked for conformity 

to specifications prior to release for use. The raw materials should be clearly labeled. All goods 
must be clean and checked for appropriate protective packing to ensure no leakage, perforation or 
exposure.  

           c)   Rejected materials  
   Deliveries of raw materials that do not comply with specification should 

be segregated and disposed according to standard operating procedures.  
                     2) Batch Numbering System  

           a) Every finished product should bear a production identification 
number which enables the history of the product to be traced.  

           b) A batch numbering system should be specific for the product and a 
particular batch number should not be repeated for the same product in order to avoid confusion.  

           c) Whenever possible, the batch number should be printed on the 
immediate and outer container of the product.  

           d)   Records of batch number should be maintained.  
  3)  Weighing and Measurement  

          a) Weighing should be carried out in the defined areas using calibrated 
equipment.  

          b) All weighing and measurement carried out should be recorded and, 
where applicable, counterchecked. 
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  4)   Procedure and Processing  
           a) All starting materials used should be approved according to 

specifications.  
           b) All manufacturing procedures should be carried out according to 

written procedures.  
            c) All required in-process controls should be carried out and recorded.  
           d) Bulk products should be properly labeled until approved by Quality 

Control, where applicable.  
           e) Particular attention should be paid to problem of cross-

contamination in all stages of processing.  
 5)   Dry Products  
       Handling of dry materials and products should be given special attention. 

Where possible, dust-containing production system, central vacuum system or other suitable 
methods should be employed.  

       6) Wet Products  
           a) Liquids, creams and lotions should be produced in such a way as to 

protect the product from microbial and other contamination.  
           b) The use of closed systems of production and transfer is 

recommended.  
          c) Where pipe-lines are used for delivery of ingredients or bulk 

products, care should be taken to ensure that the systems are easy to clean.  
      7) Labeling and Packaging  
           a) Packaging line should be inspected for clearance prior to operation. 

Equipment should be clean and functional. All materials and products from previous packaging 
operation should have been removed.  

           b) Samples should be taken and checked at random during labeling 
and packaging operations.  

           c) Each labeling and packaging line should be clearly identified to 
avoid mix-up.  
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           d) Excess labels and packaging materials should be returned to store 
and recorded. Any rejected packaging materials should be disposed off accordingly.  

 8)  Finished Product: Quarantine and Delivery to Finished Stock  
           a)  All finished products should be approved by Quality Control prior to 

release.  
 

Quality control is the 7th aspect of ASEAN�s Cosmetic GMP Guideline and the details 
are as follow: 

 7.   Quality control  
                    1) Introduction  
  Quality control is an essential part of GMP. It provides assurance that 

cosmetic products will be of consistent quality appropriate to their intended use.  
             a) A quality control system should be established to ensure that 

products contain the correct materials of specified quality and quantity and are manufactured 
under proper conditions according to standard operating procedures.  

             b)  Quality control involves sampling, inspecting and testing of starting 
materials, in process, intermediate, bulk, and finished products. It also includes where applicable, 
environmental monitoring programs, review of batch documentation, sample retention program, 
stability studies and maintaining correct specifications of materials and products. 

 2) Reprocessing  
            a) The methods of reprocessing should be evaluated to ensure that they 

do not affect the quality of the product.  
            b) Additional testing of any finished product which has been 

reprocessed should be performed.  
 3)   Returned Products  
            a) Returned products should be identified and stored separately either 

in allocated area or by moveable barrier such as rope or tape.  
            b) All returned products should be tested if necessary, in addition to 

physical evaluation before being released for distribution.  
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            c) Returned products which do not comply with the original 
specification should be rejected.  

           d) Rejected products should be disposed according to appropriate 
procedures.  

           e) Records of returned products must be maintained. 
 In terms of the production process, it is crucial to manufacture products under the defined 
specification. If the manufacturing process deviated from the defined specification, the quality 
and customers� perception would change and damage customer loyalty. The customers may not 
trust in the products and change to use another trusted brand. Moreover, the changes of active 
ingredients in cosmetics products would lead to the loss of efficacy and adverse effects such as 
allergic reactions, rashes�or irritations. One of the most likely errors during the manufacturing 
process is to err in mixing process by adding active ingredients different from the formula of the 
customer�s order. This error may lead to a lawsuit or cancellation of orders that cause serious 
damage to the manufacturer. 
 Therefore, quality control is important for the manufacturing process in order to get the 
same quality product with the right formula and specifications.  The good manufacturer who has 
its own laboratory should set up the quality control department and appoint the qualified 
personnel to run the laboratory. The small manufacturer should not run a laboratory without 
quality control. � 

In order to ensure precise results, a good cosmetic manufacturing system requires an 
effective laboratory information management system that can store information from every part of 
the processes. A good management system must be able to accurately check and present all relevant 
information clearly as well as being able to link to the other processes or documents to meet 
ASEAN�s Cosmetic GMP requirement.(8) Applying the StarLIMS Program for the laboratory 
information management system of cosmetic manufacturers can lead to greater convenience, 
improved efficiency and increased production capacity. 
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2.2 StarLIMS Program 
 
 The �Laboratory Information Management System" (LIMS) is computer software used 
in laboratories to administrate laboratory users, instruments, samples, standards and other 
laboratory functions such as invoicing, plate management, and work flow automation. The LIMS 
performs similar functions to a Laboratory Information System (LIS). The main difference is that 
the LIMS is primarily used in environmental research or commercial analysis, such as in the 
pharmaceutical or petrochemical fields, whereas the LIS is designed for clinical markets, such as 
hospitals and clinical laboratories.   

 The StarLIMS Program has been adopted as the laboratory information management 
system by various organizations for pharmaceutical research and development and as a quality 
control system under various guidelines, including�GMP, GLP, 21 CFR Part 11 etc. Major oil 
refineries and the laboratory of public health have also applied it in their work��The�StarLIMS 
software is flexible enough that it can be adjusted according to individual laboratory�s specific 
purposes.  

Therefore, the StarLIMS program should be an appropriate laboratory information 
management system for cosmetics manufacturers. 

Nowadays, the trend is to take the whole process of information gathering, decision 
making, calculation, review and release out of the office and directly into the workplace with the 
aim of creating smoother operation whereby:   

1. Laboratory instruments are integrated into a network from which they can 
receive instructions and work lists and to which they can return finished results including raw 
data back to a central repository where relevant information can then be updated to external 
systems such as a Manufacturing Execution System or Enterprise Resource Planning application.  

2. Lab personnel will make calculations, complete documentation and analyze 
results using online information from a network of instruments, reference databases and other 
resources such as electronic lab notebooks (ELN's) all centrally connected to the LIMS.  

3. Management can oversee the lab process, react to workflow bottlenecks and 
ensure regulatory demands are met.  
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4. External participants (department, company) can submit work requests and 
monitor progress, review results and print out analysis certificates and other documentation 
(perhaps even historically). 

Indeed, with the cutting edge technologies of today, the LIMS is being touted as the 
complete enterprise resource planner (ERP) for the laboratory, no longer confined to simply 
monitoring samples and recording results. While it can be client-server or PC-based, it is now 
increasingly web browser-based with extensive functionality.(9) 
 StarLIMS is a powerful tool, allowing labs to manage complex processes, ensure 
regulatory compliance and promote laboratory and enterprise collaboration. StarLIMS is a web-
based off-the-shelf LIMS (Laboratory Information Management System) flexible enough to adapt 
and function in a wide variety of laboratory environments in many scientific and industrial 
disciplines. StarLIMS consolidates disparate business functions into one compliant platform with 
comprehensive reporting, surveillance and networking capabilities, thus allowing greatly 
improved information management and sharing both within the laboratory and throughout the 
organization. (9) 

StarLIMS has been successfully Future-Proofing Customer Investments for over 20 years. 
StarLIMS solutions are the perfect platform for both new implementations and simple conversions 
of older systems. Globally renowned as future-proof investments, the StarLIMS laboratory 
information management system preserves configuration efforts in all upgrades. Since its first 
appearance, StarLIMS has been dedicated to developing world-leading LIMS. The result of 
hundreds of man-years of focused research and development is a flexible LIMS platform that is 
easily configured to match the dynamic processes of virtually any lab. StarLIMS has a proven 
track record in public health, pharmaceutical, petrochemical, forensics, food and beverage, 
environmental, water and chemical industries. The company supports R&D and service-oriented 
organizations as well as processes, QA/QC and operations. 
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Figure 2.1  StarLIMS Dashboard automatically monitors the flow of data � providing targeted,   
    real-time information personalized according toeach user�s role and authorization  
       level 

 
StarLIMS was built from the ground up as an entirely web-based laboratory information 

management system. Leveraging XML and other advanced Internet technologies, StarLIMS 
enhances overall operational excellence in all types of laboratories and organizations.(10) 
 
2.3  General Features of the StarLIMS Program 
 
 Monitoring and Tracking Traceability 
 1.  System Statuses 
 Click the System Statuses Tab to check a different �Status�. Each information set 
contains the status name, synonyms or status value and place to represent status values and places 
when using the information. Moreover, the status may be defined its background, screen and 
pictures including editing information at Synonym� and �Used In� menu. 
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Figure 2.2   shows System Statuses 

 
 2. Using Approvals to Accept Actions 
 According to the criteria of GLP (Good Laboratory Practices), the system itself needs�a 
Username and�Password to edit and audit the information, if needed.�The user can go to �Audit 
Trail Rules� in �Utilities�, and then click on �Settings� in order to get the Approvals and 
Rejections for each specimen. 

 
  3. Using a Chain of Custody for Samples 

 
Figure 2.3    shows Sample Location Manager 
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In the �Chain of Custody� section, the user can observe the movements of a specimen in 
the laboratory. We can use the �Sample Location Manager� feature to eliminate a specimen, 
move it from place to place, record its location, and also follow up the past records of the 
specimen. 

 
  4. Test Capacity Definitions 

 

 
Figure 2.4   defines the type of test into the system 

 
Preocess Management can manage the maximum capacity of specimens  in  the 

laboratory. The user can set the maximum capacity  according to the number of  specimens. 
When the specimen has registered and defined the type of test into the system, the user 

will start testing and see the information of the specimen in  �Console Branch�. The specimen 
will be categorized in �My Team�s Pending Tests� and �My Pending Tests�. If the number of 
tests exceeds the maximum capacity of the laboratory, the system will manage itself to test the 
specimen. To follow up �% of Capacity�, the user will use the report�vTest as % of Capacity� on 
the StarLIMS Dashboard (Gauges for Management) 
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 5.  Viewing Auditing Information 
 StarLIMS�s System can check the record of information, laboratory staff training, 
maintenance and tools calibration, specimen testing, and quality control standards including 
changing of testing record. The user can check information in �Traceability� that �Event� logs 
with signatures and �Audit Trail� also shows up on this menu. 
 
 

 
Figure 2.5   shows traceability of StarLIMS�s System 

 
At �Traceability�, the information at the top of the samples is the old information that has 

not been updated. The updated information will be shown in the �Dynamic Folder Information� 
which has been retrieved from �Test Plan Manager� for �Test Definition�. Furthermore, if the 
user clicks on vToggle View� in �Samples�, the format of information will  change to be 
categorized �by test� or �by order�. Number and click �View Retests� to show the status of 
revised or changed specimens after retesting. 
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Figure 2.6   shows Sample Traceability 

 
  1)  Analyst Certifications 

 The �Certification Tab� shows the record of training and certificates of 
laboratory staff. Some tests can only be run by certified laboratory staff so that the system will 
control that only certified laboratory can run the test. In this function, the system will show only 
the information of certified laboratory staff who can run the test. 

 Figure 2.7   shows Analyst Certifications 
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  2)  Equipment Records 
 In this function menu, the system will show the information of tools, 

maintenance and tools calibration in the laboratory by clicking on �Static Tables� then choosing 
�Equipment Manager�. 

 
 

 
Figure 2.8   shows Equipment Records 

 
 3)  QC Samples 
 In this function menu, the system will show standard and control testing 

substances. 
 
 

 Figure 2.9   shows QC Samples 
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Figure 2.10   QC Chart 

 
 4)  Result Audit Trail 

           This menu will show records of changing tests at�vResults� comparing the old 
and new information including date and time of information changing.  

 
 

 
Figure 2.11   shows Result Audit Trail 

 
 

 5)  Signatures 
 The �Signatures Tab� shows all operations with specimens such as registration 

and access of specimens to the system. 
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Figure 2.12   shows Signatures Tab 

 
  6)  Tests/Standards Tab 

 The user can use the �Equipment Manager� selecting the tab �Tests/ Standard� 
to define the standard testing substance information, template and calibration curve. If the user 
needs to know the test of tools in laboratory, they can Click �Enter Calib. Results� 

 
 

 
Figure 2.13   shows Tests/Standards Tab 
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  1)  Using Calibration Curves to Calibrate Instruments 
User can calibrate instruments by using known concentration standard of the 

analyses. The concentration of standard will be ranked and plotted on �Calibration Curve�. If the 
line of calibration is aligned with the standard, it means that the instrument is valid. The user can 
compare the unknown sample with the liner curve to find out the concentration of unknown 
samples.   

 

 
Figure 2.14   click �View by Sample � Tests� tab 

 

Click �View Calibration Curve� to see the Calibration Curve as follows: 
 

�����������������������������  
Figure 2.15   shows Calibration Curve 
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  2)  Creating Templates for Positioning Standards in Runs 
Instead of defining the position of standard for instruments, User can define his 

owned template of standard substances called �Tray Layout� for instrument and test at 
�Equipment Manager�� 

 

 

 
Figure 2.16   QC Chart 

 
 The �Equipment Control Chart� is at the �Tests/Standards� Tab in��Equipment Manager 
Module� The user can define the variables by clicking �Edit Control Chart� and browsing the 
menu to see information at �Pre-Calculated limits� or �Recalculate limits� 

 

 
Figure 2.17   Edit Control Chart in �Equipment Manager Module� 

    

pdfMachine - is a pdf writer that produces quality PDF files with ease! 
Get yours now!  

“Thank you very much! I can use Acrobat Distiller or the Acrobat PDFWriter but I consider your 
product a lot easier to use and much preferable to Adobe's" A.Sarras - USA  

 

http://www.pdfmachine.com?cl


  24 

If the user chooses �Recalculate limits�, the screen will show �QC Chart Parameters� 
which can search the ID of specimens as needed.  

 3)  Load list Tab 
 In this part, the user can define the method for downloading the test information, 

for example, ID of specimen or instruments for testing, which can increase the effectiveness of 
specimen testing and manually decrease the number of errors. 

 
 

 
Figure 2.18   shows Load list Tab 

 
 The �Load List� tab contains file or code to create the following items: 

a) Formatted Form � The user can record details into the system manually.  
b) Barcode Information � Number of specimens and testing instruments can be 

read at �Barcode� automatically.  
c) Run Data - Data can be automatically imported into the system by saving as 

file or�other electronic data transmission such as EMPOWER. 
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Figure 2.19   select �Worksheet Type� 

 
 

       
Figure 2.20   shows �Report Information� 
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CHAPTER 3 

 
RESEARCH METHODOLOGY 

 
This study incorporates design-demonstration research and applied research. The design-

demonstration research aims to test and evaluate new programs or systems and to apply them into 
daily work in a laboratory (11)� �Applied research is research accessing and using some part of the 
research communities' (the academy's) accumulated theories, knowledge, methods, and 
techniques, for a specific, often state, commercial, or client driven purpose. Applied research is 
often opposed to pure research in debates about research ideals, programs, and projects (12).    

 
 

 
 

 
 
 
 
 
 

 
 

 
Figure 3.1  The research process is shown as the following steps: 

 

Set the implementation model for cosmetic manufacturing 
December, 2008 � January, 2009 

 

Testing and evaluation of the modified StarLIMS Program implementation 
February, 2009 

 

Consult and cooperate with the programmers to modify StarLIMS Program 
July � November, 2009 

Review StarLIMS Program 
(Appendix A) 

April � June, 2008 
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The researcher reviewed the study of the�modified StarLIMS program and applied the 
program to digital scales in a laboratory. In this study, we use scales of Mettler-Toledo 
International Inc. Model PB1502-L (Appendix B) which will be linked to the�StarLIMS Program 
for automatic recording. The program itself will not allow users to edit any information or go to 
the next step unless the user puts in the information within an acceptable range of the scale linked 
to that program. The user needs to follow a step-by-step method in operating the system until 
finishing the final system. 

 
 Implementation of Modified StarLIMS Program to cosmetic manufacturing 

After StarLIMS Program was modified, it was implemented and evaluated in laboratory 
of Doctor Cosmed Co., Ltd, Thailand. (Appendix C) The program was tested in the 
manufacturing process of three cosmetic products which were moisturizing cream, shampoo and 
liquid soap. The researcher provided closed and open-ended questionnaires for Ms. 
Boontaree Futrakul, Plant Manager, Ms. Prapatsorn Silapasatdumrong, R & D and Ms. Benjamas 
Muangchan, QC personnel. 

Testing process was done at the laboratory room of Doctor Cosmed Co., Ltd. That 
presents as follow:  

 

 
 

Figure 3.2   Laboratory Room 
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Figure 3.3   The researcher and Doctor Cosmed Co., Ltd. Staffs 
 

 From the right to the left:   
 Ms. Boontaree Futrakul  Position : Plant Manager 

     Dr. Triyarith Temahivong, M.D.  : Researcher 
      Ms. Prapatsorn Silapasatdumrong : R & D 
      Ms. Benjamas Muangchan : QC 

 

 

 
 Figure 3.4    Introduction of StarLIMS Program by the StarLIMS Program staff 
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Figure 3.5   Introduction for Application of  StarLIMS Program by the programmer. 
 
 

 
 

Figure 3.6   Connecting the digital scale to the computer 
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Figure 3.7   The substances measurement 
 
 

 
 

Figure 3.8   Transfer data from  the digital scale to the connected computer 
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Figure 3.9 The data will be shown at the computer screen automatically which nobody can edit  

   the data manually. 
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(a) 
 

 
 

(b) 
Figure 3.10   (a,b)After finishing the process of StarLIMS Program application for cosmetic   

  manufacturing, Ms. Boontaree Futrakul, Plant Manager was interviewed and 
  all staffs answered the questionnaire. 
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(Referenced by Boongit Eksupapan. E-mail address: Boongit.Eksupapan@mt.com)  
 
 Figure 3.11  Mr. Boongit Eksupapan, Application Engineer Laboratory Division of 

Mettler-Toledo International Inc. who supported the digital scale for the 
study testing joined to discuss that the applied StarLIMS Program was 
very useful and he had never seen the computerized program that could 
automatically  recorded and applied to the cosmetic manufacturing like 
this program before. This is the innovative study for cosmetic 
manufacturing. 
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CHAPTER 4 

 
RESULTS AND DISCUSSIONS 

 
4.1 Modified StarLIMS Program 
 

Regarding to the StarLIMS Program we can retrospective testing or traceability of the 
manufacturing but we cannot real time monitor the manufacturing process. In this study, the 
researcher designs and applies StarLIMS Program to use as real time control of cosmetic 
production process. If there is an error during the measuring each substance of cosmetic product 
formulation, the program will not permit to do the next step. The application of StarLIMS 
Program produces integrity system for cosmetic manufacturing.   

To apply�StarLIMS Program into the manufacturing process can be explained as the 
following steps:  

 

 Login to the system   
 

 
 
 
 
 
 
 
 
 
 

 
Figure 4.1   Login Menu 
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 Fill in the information in all windows 
 User Name:  
 Password:  
 Site: - Specific sites if there is more than one sites- 
 Role: - means to role of the user, please select one role- 
 When registration completed, the user will see the following screen. 
 

 
Figure 4.2   Registration Screen 

 
 
 Login Product Sample 
 
 To start the process, the user need to register the product, fill in the form of product 
sample, for example gel, cream, etc. the requester and contact details by click at �console login 
options� then choose �Login� 
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Figure 4.3   Console Login Options 
 

  
Figure 4.4   Folder Login Screen 
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Select 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.5   Customer Information 
 

 Choose� to go for next step 
 
 
  
 
 
 
 
 
 
 
 
 

Choose  
 

Figure 4.6   Sample Information 

 

Choose customer 

Choose contact 
person 

Choose invoice ustomer 

 

Choose Test Plan Group 

Define product form 
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after registration is completed. The user will get ID of sample test 
 
 
 
 

 
Figure 4.7   Sample ID Number Screen 

 
 

Figure 4.8   Folder Data Screen 
 

 The user can add more details, for example, Contact details or attach file  
 

 Product Control Results 
 When all information has already filled in, the user can start the process by click at 
�Console Reminders� then choose �Product Control Results�  
 

 
 
 
 
 
 
 
 
 

Figure 4.9   Life Cycle Options Screen 
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 The manufacturing process will be divided into 4 steps. The system itself will approve 
the step by step. The user will not allow to across any step.  

 

Figure 4.10   Manufacturing Process Monitoring Screen 
 

1. Formula Measurement Process  
 

  Choose type of product to be tested� 
 
 
 
 
 
         

Figure 4.11   Product Type Screen 
 

 �Approve Stage� will be a green light showing the stage of approval 
 
 
 
 
                       

Figure 4.12   Approve Stage Button 
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At first stage �Formula�, the system will measure the substances or ingredients to manufacture by 
calculating in percentage of   ingredients. The user can adjust��Low� and �High� acceptable level 
of ingredients.  

 
Select this icon �to measure the ingredients 
 

Figure 4.13   Product Substance Measurement Screen 
 
 
 
 
 

 

Put in the quantity 
to be used Adjust �Low� and 

�High� acceptable level 
of ingredients.  
 

See relevant documents 
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Figure 4.14    Monitoring Range of Acceptable Level of Ingredients 
 
 
 
 
 
 
 
 
 
 
 

 
 

Required 
ingredient 

Measured ingredient 

Define linked to PC 
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 If the ingredients measurement is exceed than the acceptable limits, the system will not 
allow and �report out of spec� until the user adjust it into the acceptable limits. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.15    �Out of Spec� Screen 
 
 When measurement is under an acceptable limit, the status will report as �Done� 

 
Figure 4.16    �Done� Button was automatically shown 
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 All ingredients pass the measurement. Press �Approve� to go for a next step 
2. BPR Process 

 
Figure 4.17   BPR screen 

 
3. Packaging Recording 

Figure 4.18   Packaging Recording screen 
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         4.   Packaging Reporting 

Figure 4.19   Packaging Reporting screen 
 
 Evaluation and result of the modified StarLIMS Program testing to cosmetic 
manufacturing 

When finished all steps of implementation, the staffs in each function including 
laboratory testing, manufacturing, quality control and the manager evaluate the result and reply 
the questionnaires as attached in Appendix D and E. 

 The findings of modified StarLIMS Program application into the manufacturing process 
ware reported in 4 aspects as follows: 

 1. Benefit to staff in laboratory� 
 The manager and staffs agreed that the application of modified StarLIMS 

Program into the manufacturing process was beneficial to manufacture good quality products 
according to the objective of production  

 2.� Convenience for using aspect  
 The manager and staff agreed to use applied StarLIMS Program into the 

manufacturing process.    
 3.  User satisfaction aspect� 
 The manager and staffs were satisfied with the application of StarLIMS Program 

into the manufacturing process.  
 4. Advantage of StarLIMS Program 
StarLIMS can be applied to improve the quality control and production process of 

cosmetic manufacturing that will produce the high quality standard and precise ingredients. 
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4.2 Discussion 
 

4.21  StarLIMS Program is modifiable and applicable program. It can be apply to use in 
cosmetic manufacturing but it is not able to do by anyone except the StarLIMS programmers who 
have source code. The source code program is patent only for StarLIMS Co., Ltd. so it is not easy 
for users to apply the program by themselves.  

4.2.2  StarLIMS Program is licentious software of StarLIMS Co., Ltd. Thus it limits the 
scope of studying all program functions or features.  

4.2.3 StarLIMS Program is very expensive (more than one million baht), so the 
researcher designs the study from StarLIMS�s manual and asking the StarLIMS programmers. 
The program was modified as the design only by the company programmers. So it disturbs the 
study flexibility.  

4.2.4 This study is the first time for modification and application StarLIMS Program 
into Thai cosmetic manufacturing so it is quite difficult to communicate the programmers to 
understand the cosmetic manufacturing process and quality control.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
CHAPTER 5 

 
CONCLUSION AND SUGGESTION 

 
5.1 Conclusion 
 

The manufacturing process is important to on production of a good quality product. 
However, the measurement of ingredients or substances always finds some errors in this process 
and causes damages to the finished products. Therefore, the application of�the StarLIMS Program 
will support the manufacturing process to ensure that all processes are under ASEAN Good 
Manufacturer Production (ASEAN GMP) guidelines.  

The modification of the StarLIMS Program to the manufacturing process can support the 
manufacturer to control the production process and increase the effectiveness according to 
ASEAN�s GMP. The specification of the finished goods will not deviate from an agreed standard 
formula and the manufacturer can guarantee the quality of goods in all production cycles. 
Therefore, the application of the StarLIMS Program will remarkably reduce human errors which 
are the most complicated issue to resolve if it has occurred in the manufacturing process.� 

The findings of the study reported that the�application of modified StarLIMS Program�
was very useful for management and quality control of laboratory�in cosmetic manufacturer.�The 
program is to apply information technology to manage and control the process in laboratory to 
increase accuracy and speed of manufacturing process.�The initial objective of StarLIMS Program 
was to manage laboratory information system in the health, pharmaceutical, petrochemical, 
forensics, food and beverage, environmental, water and chemical industries only.�By this study, it 
shows that StarLIMS Program�can be modified and applied into cosmetic manufacturing for 
production process and quality control.  
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The two main principles of the modified StarLIMS Program for cosmetic manufacturing 
in this study are as follows: 
    1. Measurement of substances: The scales will be linked to the StarLIMS Program of 
StarLIMS Corporation Limited Company. The data will be seen on the computer screen and 
recorded automatically. The user can not fill in or edit the data manually.   

�2. The program has been set a desired acceptable level of errors in each measurement 
(dependent on the formula). For example, an acceptable set at 5% means the measurement may 
not deviate from the original formula more or less than 5%; otherwise, the program will not run 
the next step in each test.� 

The results showed that StarLIMS Program was supported business operation, increases 
effectiveness and prevents the loss during the manufacturing process by improving the 
management of ingredients, inventory, accounting, personnel and budgeting. The successful 
program modification will be one of crucial steps in eventually developing high standard 
cosmetic products to the world market. 
 
 
5.2  Suggestion 
 

1.  StarLIMS Program is very expensive. We have to create the new program follows the 
same concept as the study to lower the cost that the small scale cosmetic manufacturers can 
afford. Exactly, it should be designed to be easily applied by users. 

2. There should be further improvement of StarLIMS Program to support the whole 
aspects of cosmetic manufacturing.  
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APPENDIX B 
 
 

THE DIGITAL SCALE (BALANCE) 
METTLER-TOLEDO INTERNATIONAL INC.MODEL PB1502-L 
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Features and Benefits 
Adjustment: Adjustment at a keystroke with an external weight. 

Brilliant backlit display: Correct reading of results under any light condition. 

Robust quality: Full metal housing. 

MonoBloc weighing technology: Including permanent shock and overload protection. 

Easy operation: Large, ergonomic touch-sensitive keys. 

Standard Features: All models 

Protective in-use cover 

RS232 interface 

Hook for weighing below the balance 
 

are available as certified version 

can be adjusted in a frequently used weighing range with 
external weights 

have piece counting, percent weighing and dynamic 
weighing as standard built-in application programs 

are able to show weighing results in different units: g, mg, 
lb, oz, ozt, GN, dwt, mo, m, tl 
 

Specifications - PB1502-L Precision Balance 

Search Capacity 1510 g 

Search Readability 0.01 g 

Repeatability   

Linearity   

Settling time (typical)   

Adjustment with internal weights   

Adjustment with external weights   

Sensitivity temperature drift   

Interfaces   

Size of weighing pan   

Dimensions   

Product Documentation  
Datasheets 
Classic Selection Guide Light (pdf)   
Free your mind - Classic weighing from METTLER TOLEDO (pdf)   
Selection Guide Classic Balances (pdf)   
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APPENDIX C 
 
 

DOCTOR COSMED Co.,Ltd. 
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General Information 
 
Doctor Cosmed Co., Ltd was established in 1997 to fulfill requirement of cosmetic, toiletries,  
spa, food supplement and herbal medicinal products. Years of experience of our company  
make us a manufacturer of professional products with high standard manufacturing  
equipment and professional staffs both in research and development and manufacturing.  
 
Doctor Cosmed is certified as a Good Manufacturing Practice Company (GMP)  
by Thai Food and Drug Administration since 2004 which can guarantee the quality of products  
in standard level. We aim in product development to meet the most customer  
satisfaction as well as developing product qualification to improve people well being. 
 

Address: Pimollak Wattanaporn  28/1 Soi Siripoj 81, Sukhumvit,  Bangjak,  Prakhanong,   
                 Bangkok,10250, Thailand     Tel : 02 332-765-6 Fax :02 311-3521 

 
 

 
 

Map of Doctor Cosmed Co., Ltd 
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Front of Doctor Cosmed Co., Ltd 
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APPENDIX D 
 
 

QUESTIONNAIRE 
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Â���¦³Á¤·��¨�µ¦Ä�o�µ�Ã�¦Â�¦¤�StarLIMS 
(Á¡ºÉ°�¦³�°��µ¦�Îµ Independent Study�­Îµ�́�ª·�µª·�¥µ«µ­�¦rÁ�¦ºÉ°�­Îµ°µ��¤®µª·�¥µ¨´¥Â¤n¢jµ®¨ª�� 

 

®¤ª��1 �o°¤¼¨�́ÉªÅ��°��¼o�°�Â��­°��µ¤ 
Á¡«  ���� ����µ¥  ���®�·�  
°µ¥»���������������������������e 
�µ¦«¹�¬µ¦³�́�­¼�­»� 
     �¦·��µ�¦̧ 
     �¦·��µÃ� 

   �¦·��µÁ°� 
����°ºÉ�Ç  �¦³�»���������������������������������������������������������������������������������������������������������� 

­µ�µª·�µ���¦³�»���������������������������������������������������������������������������������������������.............. 
�ÎµÂ®�n��µ��{��»�´�������������������������������������������������������������������������������������������������������������������������������� 
¨´�¬�³�µ� �Á¨º°�Å�o¤µ��ªnµ�1 �o°� 
  ͙����¼o�¦·®µ¦ 
  ͙���®́ª®�oµ�µ� 
  ͙���¼o��·�´�·�µ�Ä�®o°���·�´�·�µ¦ 
  ���¼o�ª��»¤�»�£µ¡ 
  ͙���°ºÉ�Ç���¦³�»�����������������������������������������������������������������������������������������������......... 
 

®¤ª��2 �ªµ¤¦¼o�́ÉªÅ�Á�̧É¥ª�́�¦³����Laboratory Information Management System 
(LIMS)  �n°��Îµ�µ¦��¨°�Ä�oÃ�¦Â�¦¤�StarLIMS  
2.1    ®�nª¥�µ��¸É�nµ���·�´�·�µ�°¥¼n¤¸�µ¦Ä�o¦³�� LIMS ®¦º°Å¤n 
          ������������������������������������. 
2.2    �nµ�¦¼o�́�¦³���LIMS ¤µ��o°¥°¥nµ�Å¦ 
�������� ������������������������������������. 
2.3    �nµ��·�ªnµ¦³���LIMS �nª¥Ä��µ¦�ª��»¤�»�£µ¡�µ¦�¨·�Ä�°»�­µ®�¦¦¤Á�¦ºÉ°�­Îµ°µ� 
�������� ������������������������������������. 
2.4    �nµ��·�ªnµ¦³���LIMS ¤¸�ªµ¤�ÎµÁ�}�Ä��µ¦�ª��»¤�»�£µ¡�µ¦�¨·�Ä�°»�­µ®�¦¦¤�� 
��Á�¦ºÉ°�­Îµ°µ�­Îµ®¦́�®�nª¥�µ��nµ��¤µ��o°¥°¥nµ�Å¦ 

�������� ������������������������������������. 
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®¤ª��3 �®΅��µ���­°��µ¦Ä�o�µ�Ã�¦Â�¦¤�StarLIMS  
 

3.1 ­Îµ®¦́��¼o�¦·®µ¦�Â¨³�®́ª®�oµ�µ� 
3.1.1 �nµ��·�ªnµÃ�¦Â�¦¤�StarLIMS ��¹É�Å�o¦́��µ¦�¦³¥»��rÄ�o�´��µ¦�¨·�Á�¦ºÉ°�­Îµ°µ�¤¸�¦³Ã¥��r�n°

�µ¦��·�´�·�µ��°�®�nª¥�µ��¸É�nµ���·�´�·�µ�°¥¼n®¦º°Å¤n�°¥nµ�Å¦ 
���������������� ������������������������������������. 
��������������� ������������������������������������. 

3.1.2 �nµ��·�ªnµÃ�¦Â�¦¤�StarLIMS ��³�nª¥Â�o�{�®µ®¦º°�nª¥Ä®o�¦³�ª��µ¦�¨·�Á�¦ºÉ°�­Îµ°µ��̧���� 
������������¹Ê�®¦º°Å¤n�°¥nµ�Å¦ 
���������������� ������������������������������������. 
������������������������������������������������. 
3.1.3 �nµ�¤¸�ªµ¤¦¼o­¹�¡°Ä��´��µ¦Ä�oÃ�¦Â�¦¤�StarLIMS Ä��¦³�ª��µ¦�¨·�Á�¦ºÉ°�­Îµ°µ�®¦º°Å¤n ��� 
�����������°¥nµ�Å¦ 
����������������������������������������������������. 
��������   ������������������������������������. 
3.1.4  �nµ��·�ªnµÃ�¦Â�¦¤�StarLIMS �³�nª¥Ä®o�¦³�ª��µ¦�¨·�Á�¦ºÉ°�­Îµ°µ�Å�o¤µ�¦�µ��µ¤�   
          ASEAN GMP  ®¦º°Å¤n�°¥nµ�Å¦ 
�������������� ������������������������������������. 
��������� ������������������������������������. 
3.1.5 �nµ�¤¸�ªµ¤�¦³­��r�¸É�³�ÎµÃ�¦Â�¦¤�́��¨nµª¤µÄ�oÄ��µ¦�¦·®µ¦�́��µ¦Â¨³�ª��»¤�»�£µ¡

�µ¦�¨·�Á�¦ºÉ°�­Îµ°µ� ®¦º°Å¤n�¤µ��o°¥Á¡¸¥�Ä� 
���������������� ������������������������������������.������������     
               ������������������������������������. 
3.1.6   �o°Á­�°Â�³°ºÉ�Ç
����������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������������������������������������
����������������������������������������������������������������������������������������������������������������������������������������..............................
...................................................................................................................................................................... 
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3.2 ­Îµ®¦́��¼o��·�´�·�µ�Ä�®o°���·�´�·�µ¦ 
3.2.1 �nµ��·�ªnµÃ�¦Â�¦¤�StarLIMS �¹É�Å�o¦́��µ¦�¦³¥»��rÄ�o�´��µ¦�¨·�Á�¦ºÉ°�­Îµ°µ�¤¸�¦³Ã¥��r�n°

�µ¦��·�´�·�µ��°�®�nª¥�µ��¸É�nµ���·�´�·�µ�°¥¼n®¦º°Å¤n�°¥nµ�Å¦� 
���������������� ������������������������������������.�����������������������   
               ������������������������������������. 

3.2.2 �nµ��·�ªnµÃ�¦Â�¦¤�StarLIMS ��³�nª¥Â�o�{�®µ®¦º°�nª¥Ä®o�¦³�ª��µ¦�¨·�Á�¦ºÉ°�­Îµ°µ��̧�¹Ê� 
®¦º°Å¤n��°¥nµ�Å¦ 

�����������������������������������������������������. 
������������������������������������������������. 
3.2.3 �nµ��·�ªnµÃ�¦Â�¦¤�StarLIMS Á�}�Ã�¦Â�¦¤�¸É­³�ª��n°�µ¦Ä�o�µ�®¦º°Å¤n�°¥nµ�Å¦� 
�����������������������������������������������������. 
������������������������������������������������. 
3.2.4 �nµ�¤¸�ªµ¤¦¼o­¹�¡°Ä��´��µ¦Ä�oÃ�¦Â�¦¤�StarLIMS Ä��¦³�ª��µ¦�¨·�Á�¦ºÉ°�­Îµ°µ�®¦º°Å¤n�� 
�����������°¥nµ�Å¦ 
�����������������������������������������������������. 
������������������������������������������������. 
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