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International standard technology at the Rangsit 1-
pharmaceutical manufacturing plant

The Rangsit 1-pharmaceutical manufacturing plant is located
at Klong 10, Thanyaburi District, Pathum Thani Province. This
plant resulted from the commitment of the Government
Pharmaceutical Organization (GPO) to build a platform for high
capacity pharmaceutical manufacturing under which operations
will be implemented at a level reaching international standards.
The plant will be able to accommodate the constantly growing
demand for medicines both now and in the future. It is expected
that the plant will help to inspire confidence in customers with
regardtoGPO’sproducts,aswell elevating GPO’s positionasa leading
pharmaceutical manufacturer in the country and, in the near
future, within ASEAN.

The manufacturing system at Rangsit 1-pharmaceutical
manufacturing plant is designed to enhance the potential of its
production by focusing on the quality of its products. The plant
is equipped with a system called “Track & Trace”, which is designed
to prevent errors in the production line, storage and the
distribution of medicines, allowing each stage of these processes
to be fully traceable, from the production process right

through to delivery to healthcare units and other consumers.

The plant uses modern technology, meeting inter-
national standards, as follows:

Building Automation System: BAS

The Rangsit 1-pharmaceutical manufacturing plant has
been designed for the production of oral solid dosage forms
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1) szuudsueinieuesiaan@n (HVAC System)
2) szuvausn (Compressed Air System)

3) szuuynuidudmsussuulsuainia (Chiller Water
Plant)

4) syuugeelu (Dust Collector System)
5) szuulwihuasainaneluiesu@n (Lighting System)

6) sTUUTALALILATIEANNTIINSIU (Power Monitor
System)
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such as compressed tablets, coated tablets and hard gelatin
capsules, whichare required to be producedinan environmentally
controlled clean room (class 100,000 or ISO class 8). The clean
room was designed to have smooth surfaces and the corners of
the room are set at an angle that can prevent the entrapment
and accumulation of dust and germs.

Furthermore, the clean room is required to have a Heating
Ventilating and Conditioning (HVAC) air conditioning system
in order to control temperature, humidity and pressure
at the required standards. The Rangsit 1-pharmaceutical
manufacturing plant uses a Building Automation System
(BAS) to control 6 important systems in order to maintain
the environment in the clean room at all times, before,
during and after production. These systems are as follows:

1) HVAC System

2) Compressed Air System
3) Chiller Water Plant

4) Dust Collector System
5)

6) Power Monitor System

Lighting System

The BAS system operates the above 6 key systems to
configure the environment automatically to obtain suitable
clean room conditions for the production of medicines,
as well as automatic shutdown capability. In addition, the
system allows for the collection of statistical data. In the
event that the aforementioned key systems malfunction or
are not operating to the required standards, an alarm will
go off and any error within the systems will be indicated.

Supervisory Control and Data Acquisition: SCADA

Rangsit 1-pharmaceutical manufacturing plant employs a
SCADA system to control and evaluate the operations of the
purified water system in order to ensure the water quality
meets the standards of the United States Pharmacopoeia
(USP). The speed of purified water travelling through the
water pipe is controlled to be in the range of 1-3 meters/
second. The period of sanitization in the purified water
system is determined in order to prevent bacteria in the
system from forming a Biofilm. Furthermore, SCADA is used
to control and evaluate the operations of the hot water
system employed in the manufacturing process.

Cleaning and drying of manufacturing equipment
(Cleaning & Drying System)

The Rangsit 1-pharmaceutical manufacturing plant has
adopted a Cleaning & Drying System for both intermediate
bulk containers (IBC) and tableting storage drums via the use
of high pressure water spraying. Three types of water are used
at alternate stages, these being: tap water, hot water and
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purified water, with the purified water being used to rinse the
containers out at the final stage. The cleaning is performed
on both the inside and outside of the containers and then a
drying system is operated using hot and clean air (grade 1SO
8573.1 - class 1.2.1), which has been filtered through a particle
filter (0.01 um).

Cleanness is confirmed by measuring the pH of the final
rinsing water after use. The sensors for pH measurement are
installed within the Cleaning & Drying System, the functions of
which are controlled completely automatically. The system
parameters, consisting of time, temperature and pressure,
are strictly controlled to ensure that all the containers used
in production are clean and ready for use at all times.

Management Information Systems

The Rangsit 1-pharmaceutical manufacturing plant
possesses IT systems to manage various aspects of its
operations. These include the systems MES, LIMS and EQMS.
AUIT systems used are required to have passed computerized
system validation in accordance with GAMP (Good Automated
Manufacturing Practice) or US FDA 21 CFR Part 11. The systems
details are as follows:

Manufacturing Execution System: MES

The Rangsit 1-pharmaceutical manufacturing plant
has adopted MES software for use in the control of its
manufacturing operations, to ensure that they conform
to working instructions and GMP guidelines, in order to
achieve the required product quality and to conform to drug
registration requirements. An electronic batch record is
used instead of a hardcopy. This enables connection with
the Enterprise Resource Planning (ERP) system and works,
via a barcode system, to reduce errors and the amount of
working time spent on complex procedures.

MES is able to connect to each process, set the working
steps and record production data in real time. Personnel
have to be assigned an electronic signature in order to access
the system. If, at any time, the data does not attain the required
standard, the system will not allow operations to continue.

Laboratory Information Management System: LIMS

Testing is one of the most important steps in the quality
control of pharmaceutical products. The Rangsit 1-
pharmaceutical manufacturing plant has adopted LIMS to
manage the analytical data, both chemical and biological,
of its laboratories. The data results from the analysis of raw
materials, packaging, in-process products, finished products
and the main production support systems such as the water
quality of the water purification system.

Furthermore, LIMS includes stability study modules
which provide analytical plans based on the samples due
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dates, as well as providing notification when the time for
a stability study is due. This is to ensure that samples are
tested in accordance with a strict schedule.

Electronic Quality Management System (EQMS)

A Quality management system is a basic requirement
of all pharmaceutical plants and is established in order to
set guidelines for practice in every department in order to
conform to Good Manufacturing Practice. It is GPO’s aim to
obtain PIC/S-GMP and WHO-GMP standard accreditation and to
meet the specific requirements of quality management such
as ICH-Q10 and 1SO 9001 through various quality assurance
processes. These processes include planning systems and the
storage of the data acquired from personal training or on the
job training involving GMP, for evaluating the effectiveness of
performance in accordance with job descriptions.

The Rangsit 1-pharmaceutical manufacturing plant has
adopted an Electronic Quality Management System (EQMS)
by defining electronic routing and increasing the speed
of communication via e-mail. This system consists of the
following 3 functions:

1) Quality Event Management is a management
system used when a report is made in regard to quality
problems. These reports are sent automatically via e-mail
to relevant persons. A joint investigation is then instituted to
discover the cause of the problem, evaluate it and provide
a solution. Under this system the time taken to manage
problems is reduced. The system maintains a systematic
and easily searchable database of the products, as a result
of which the release of drugs is faster and more accurate.

2) Automatic Documentation Processes is a system
which sets permissions to access various types of documents
and defines routing for the preparation, review, approval,
distribution, use, and retention of documents. Notification
is given when the time for the review of a document is due.
This is to ensure that the document will be up to date,
accurate and available at all times.

3) Training Management is a system for the creation
of training plans to fulfill needs such as documentation
training: SOP/W and GMP. Employees are grouped according
to their job description and receive notification in regard
to their training and assessment. The system methodically
manages a database of the GMP training of staff.

Future projects

The Rangsit 1-pharmaceutical manufacturing plant is
in the middle of preparing plans for the following 3 future
projects:
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1. Project for installing end of line packaging,
warehouse and delivery systems.

These 3 systems are designed to work on an auto-
matic and continuous basis to correlate data by transferring
it via barcode or Radio Frequency Identification (RFID)
systems, thereby significantly reducing workload. As a result, the
operational cost of the plant is reduced and the risk of errors
being made is diminished.

2. Project for installing a Track & Trace System.

This system is used to ensure traceability at every stage
of processes such as production, storage of finished products
and the delivery of products to hospitals and other consumers.
The benefit of this system is the prevention of errors in the
delivery of medicines to hospitals, which would otherwise
adversely affect patient safety.

3. Project for constructing a visitor center.

This project is designed to publicize the work GPO does
andtoaugment the organization’s reputation. Under this project,
the Rangsit 1-pharmaceutical manufacture plant plans to
construct a center for visitors in an area separated from
staff work areas.

The Rangsit 1-pharmaceutical manufacture plantis fully
organized to undertake various important projects in the
pursuit of its goals, which are to be the first manufacturing
plant to meet international standards, to be fully equipped
with modern high level technology and to raise the standards
of Thai pharmaceutical manufacturing in order that GPO
gains acceptance and recognition as a leader in the ASEAN
pharmaceutical industry in the near future.

Development of the Influenza Vaccine Project

This project was undertaken in response to the problems
caused by outbreaks of the influenza virus/avian flu, which
can lead to loss of life and immense economic damage.
These outbreaks have been a worldwide threat in the past
and will continue to be so in the future. In response to this
threat the World Health Organization (WHO) has devised
strategies and plans to ensure the world’s readiness to
combat it; this mainly involves the creation and production
of vaccines, as, in the event of a pandemic, there is a risk that
these will be in short supply. In late 2006 WHO established
a project for developing vaccine production potential by
supporting a fund for influenza vaccine technology transfer
and in 2007 the Government Pharmaceutical Organization
(GPO), of Thailand, became one of the six vaccine manufac-
turers in developing countries (first group) to benefit from
this fund. GPO received a supporting fund to the amount
of 1.996 million USD to develop the technology for the
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production of influenza vaccines in Thailand to combat
pandemics of both influenza and avian flu. During this period
there was an outbreak of avian flu (H5N1) in Thailand which
resulted in major problems both for the economy and public
health; this included 17 deaths out of 25 infected patients
(reported 2004-2006). In response, GPO developed a vaccine
by using a technology which produces vaccine via the use
of chicken eggs and has been used for industrial scale
production around the world. The types of vaccine which
GPO has developed are inactivated influenza vaccine, which
is for seasonal use and live attenuated influenza vaccine
which is used for the control of pandemics. In 2009, WHO
supported the fund to the amount of 2.064 million baht and
also provided support for GPO’s research and development,
which was undertaken, complete with pre-clinical and clinical
trials, with the aim of enabling GPO to register it’s vaccine
formulations in accordance with international standards.

If Thailand were not to possess the potential to pro-
duce vaccines itself, then its access to vaccines would be
extremely limited because the capacity of global vaccine
production is not nearly sufficient to meet the demand.
Countries with vaccine manufacturing plants keep the bulk
of their vaccines for their own use, with only a limited
amount available to be gifted or sold to other countries. In
answer to this Thailand developed strategy plans designed
to combat avian flu and to ensure the country’s readiness
to prevent and solve the problems that would be engen-
dered in the event of pandemic influenza; the first edition
of these strategy plans was developed for the period 2005-
2007 and a second edition was prepared for 2008-2010. The
strategy plan currently in operation (2013-2016) is purposed
at preparations to prevent and solve all cases of newly
emerging diseases within the nation. GPO is the main agency
responsible for developing influenza vaccines in Thailand.

The objective, when developing a vaccine, is to be able
to confront a pandemic with a formulation meeting WHO
standards. Seasonal vaccines are produced for use under
normal situations. The planning required to produce influenza
vaccines is more complicated than with other vaccines
because essential components of the influenza vaccine
have to be acquired from virus strains which are undergoing
continuous genetic mutation. There are currently three
strains of the virus capable of causing an outbreak and it is
likely that a fourth will emerge in the near future. GPO is one
of the first few agencies in the world to have defined plans
for the development of both live attenuated vaccines, for
use during an outbreak and inactivated vaccines which is a
split type for seasonal use. The details of GPO’s success in
this development are as follows:
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Live attenuated influenza vaccine: the following two
types were developed:

1. Live attenuated influenza vaccine H1IN1 (2009)
“Ready for production when a pandemic occurs”

In 2009 there was a pandemic of a new influenza strain,
HIN1 2009 and GPO submitted a funding proposal to WHO
in order to be able to develop the technology required to
produce live attenuated influenza vaccine using chicken eggs.
GPO’s live attenuated influenza vaccine HIN1 (2009) passed
the necessary tests for safety and effectiveness in preventing
disease in animals and the organization was therefore allowed
to perform clinical studies on volunteers. The clinical trials
showed that the vaccine was safe and no local and/or systemic
adverse drug reaction was found. The group of volunteers who
received the vaccine developed a statistically significant higher
level of immune response to those who received a placebo
vaccine. In July 2011 GPO received a license from the Food and
Drug Administration (FDA) for vaccine production in the event
of an outbreak. The production process and quality control of
live attenuated influenza vaccines is highly sophisticated and
previously GPO had not possessed enough knowledge in regard
to the technology to be able to produce the vaccine in chicken
eggs. Furthermore, live attenuated influenza vaccine comes in
the form of a nasal spray whereas inactivated influenza vaccine,
with which GPO was familiar and is widely used, is in the form of
an injection; added to which, although WHO provides support
on various techniques, the technology transfer required for this
process is not one of them. Therefore, GPO needed to study
the WHO requirements and research information from other
manufacturers of live attenuated influenza vaccines in order
to be able to undertake production process development and
quality control of the vaccines; at the time there were only 2
manufacturers of live attenuated influenza vaccines in the world
and these were in Russia and the United States.

2. Live attenuated influenza vaccine H5N2
“Application for a vaccine production license from
the FDA”

GPO developed an avian influenza vaccine, H5N2
subtype for the prevention of avian influenza strain H5N1,
outbreaks of which had been discovered in neighboring
countries and which, having been monitored by WHO, was
expected likely to be the cause of a pandemic. This avian
influenza vaccine, H5N2 subtype, passed tests for safety
and effectiveness in animals and also passed clinical trials
in healthy volunteers aged 18-49 years. It was found that
the vaccine was safe, could stimulate the immune system
and was comparable to the vaccines produced by the
manufacturer in Russia. GPO will now be able to apply for
a vaccine production license from the FDA.
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Live attenuated influenza vaccines have been developed
by GPO from 2007 until the present day. The important factor
leading to the development of production technology for live
attenuated influenza vaccines being performed for the first
time in Thailand, was the WHQO’s vaccine strategy. GPO received
support both financially and technologically from international
agencies, which represented a rare opportunity. Moreover,
the support from WHO has been given on a continuous basis
over the past 5 years. This year a study is being performed
as a continuation of the previous trial. The volunteers who
receive the live attenuated vaccine H5N2, via a nasal spray and
those who receive a placebo will be monitored to ascertain
the levels of immune system stimulation; the results from the
two groups will then be compared.

GPO’s performance is evaluated every 1-2 years by an
expert team from WHO and has thus far been found to be
satisfactory. Furthermore, the commitment of GPO’s personnel
and work units, alongside the support which has been provided,
has contributed to the organizations ability to deliver capable
staff and satisfactory production sites & support systems for
vaccine production within the country. This represents a
substantial degree of self-reliance. GPO has proven it has the
potential to produce vaccines to provide support during a
forthcoming pandemic and that it has the ability to achieve
its goal of security within national public health.

Inactivated Influenza Vaccine
“Preparations for clinical trials in humans”

In 2009 GPO cooperated with The Chemo-Sero-Therapeutic
Research Institute or KAKETSUKEN, a major vaccine manufac-
turer in Japan via coordination between the Prime Ministers
and the Ministers of Public Health of Japan and Thailand. In
accordance with the resolution of a special meeting held by
the Ministries of Public Health of the ASEAN countries+3, the
KAKETSUKEN Institute has provided technical assistance in the
development of technologies to produce seasonal inactivated
influenza vaccines on both a pilot and an industrial scale,
as well as providing recommendations for the design of the
manufacturing plant, the management of the chicken eggs,
which are a raw material of great import, the management
of documentation and the completing of applications for the
registration of the vaccines. The assistance from KAKETSUKEN
has not only provided an opportunity for GPO staff to visit
and practice at KAKETSUKEN but also resulted in experts from
KAKETSUKEN being stationed at GPO.

The process development of vaccine production on a
pilot scale at the Pharmacy Faculty of Silpakorn University
has proved successful and the manufacturing process has
been validated. Moreover, a pre-clinical study on single-dose
toxicity found the vaccine to be safe. Pre-clinical studies
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on repeated-dose toxicity & developmental toxicity and an
immunogenicity study in animals are ongoing. All test results
will be submitted to the FDA in order to gain permission to
perform clinical studies in humans.

To possess a successful structure for vaccine production,
from the research & development stage, right through to the
launch of the vaccine onto the market, requires an industrial
manufacturing plant which meets the WHO GMP standards.
GPO’s vaccine manufacturing plant is under construction and
is half-way to completion. This plant is situated in Tub Kwang
Sub-District, Kaeng Khoi District, Saraburi Province and is being
built with a budget of 1.116.19 million baht. The goal of the
plant is in the first instance to have the capacity to produce 2
million doses of seasonal influenza vaccines; this production
will later be expanded to 10 million doses and the plant will
have the ability to expand still further, to not less than 60
million doses, in the event of a pandemic. Once the plant s in
complete operation it will represent a major achievement for
Thailand, as it will represent true self-reliance and demonstrate
the country’s ability to develop the potentiality of vaccine
production. In addition, the health of Thai people throughout
the entire country will be safeguarded by this plant’s
operations should a pandemic occur.

Bioequivalence Study Center

The GPO Bioequivalence Study Centre was established to
support the expansion of the research and development of
new pharmaceutical products by GPO, as well as to support
the expansion of the pharmaceutical market after the launch
of the ASEAN Economic Community (AEC) in the year 2015.
Its main mission is to study the bioequivalence of drug
absorption into the body of the finished products which have
been researched and developed by GPO in comparison to
the drug originators finished product, in order to ensure that
those produced by GPO are both efficacious and safe and
are no different from the finished products of the originator,
which have to be imported and are expensive.

Via collaboration with the Contract Research Organization
(CRO), a leading global organization, the GPO Bioequivalence
Study Centre was accredited with Good Laboratory
Practice by the Bureau of Laboratory Quality Standards of the
Department of Medical Sciences in 2012. GPO’s
Bioequivalence Study Centre was the very first laboratory in
Thailand to receive such certification. This accreditation assures
the quality and reliability of the studies conducted by the GPO
Bioequivalence Study Centre.

Equipped with professional personnel, advanced and
precise analytical instruments and efficient quality assurance
systems, the GPO Bioequivalence Study Centre has been able
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to master analytical method development for drug analysis
in biological samples and has conducted bioequivalence
studies covering several groups of drugs such as anti-retroviral
drugs, drugs for cardiovascular disease and antibiotics, among
others. Moreover, GPO, having recognized the importance
of standards within clinical trials, i.e. the upstream of a
bioequivalence study, has cooperated with the Faculty of
Tropical Medicine of Mahidol University in establishing a
research unit for clinical pharmacology in order to study
bicequivalence. This is aimed at raising the performance
standards of bioequivalence studies to a comprehensive
level for both clinical and laboratory trials.

In accordance with its mission to promote the security
of medicines within the country and in preparation for the
competition in the pharmaceutical industry that is anticipated
after the liberalization of trade within the forthcoming AEC,
the GPO Bioequivalence Study Center plans to expand the
extent of the capability of its laboratories on a continuous
basis. These plansinclude the further development of standards
of quality in order to attain the certification standards set by
the World Health Organization and the European Medicines
Agency (EMA) and will allow GPO to maintain the required
standards at its new pharmaceutical manufacturing plant
at Rangsit.

The international information standard system ISO/
IEC 29110 for the provision of accurate information on
all types of medicines

GPO has been certified with ISO 29110, the international
standard for software engineering. This is the principle
standard focusing on software development and services.
A software developer meeting this standard will be recognized
internationally and will be equipped to maintain a continuous
software development cycle. GPO participated in the project
“Encouragement for entrepreneurs to attain the ISO 29110
standard in production processes and services, for the year
2013”. This project was established by the Industrial Software
Group, the Federation of Thai Industry and the Software
Industry Promotion Agency (Public Organization). GPO was
certified with the ISO/IEC 29110 standard for software
development processes following auditing by ACM Limited,
which is a UK based certification body.

Medicine is one of the four necessities of life. GPO is
aware of the fact that were its operations to enter a state
of crisis such as the halting of production or a major error,
then the lives of patients would be detrimentally affected.
In response to this GPO has utilized modern technology
and computer systems in order to increase operational
efficiency and to reduce the number of process phases in its
procedures. When old methodologies are replaced by
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computer systems in the management of a process,
particularly in the case of a GMP process, it is highly
necessary to ensure that the new system is both accurate
and reliable. It is important that the data obtained from these
processes is secure and easily traceable. This is in order to
be able to produce quality medicines which meet the GMP/
PICS standards and to ensure the safety of consumers. The
Public Health Ministry has provided guidelines to the criteria
and methodology involved in the production of medicines
via the use of computer operated systems in accordance
with the Drugs Act 2554 Section 9.

In accordance with this Act, GPO is required to possess
Computer System Validation (CSV), which corroborates the
accuracy of software, hardware and network systems, in order to
ensure that the computer system functions properly and fulfills
all the requirements of its users. The CSV system examines the
software production processes and ascertains whether each step
in the software development cycle is controlled in accordance
with the relevant standards. If the software production processes
conform to best practice, then the software is understood to be
accurate and reliable. The I1SO 29110 standard, certification of
which was awarded to the Information Technology Department,
facilitates confidence in regard to the quality of the software
development process developed by GPO, as well as in respect
of the VMI system currently in use.

The CSV process is also used to examine information, via a
focus on electronic data. The organization would be subject to
censure if the information used in the GMP process proved to
be inaccurate or insecure; for example if the data is able to be
accessed and/or edited by unauthorized persons, which could
result in drug formulas being illegally publicized or production
data being lost. For authorized personnel, the data must be
accessible at all times. CSV is used to evaluate the hardware
and the network systems, which are essential components of
a computer system, in order to ensure performance stability
and accuracy. GPO can therefore be seen to have developed
a clear policy in regard to practice conforming to the standards
of the Information Security Management System: ISMS, which
is based on 1SO 27001.

The implementation of standards within various systems
enables GPO to operate efficiently, to develop all of its
operational systems on a consistent basis and to succeed in
passing GMP PIC/S standards assessment. As a consequence,
GPQis able to produce medicines of an international quality
and patients are able to access medicines equitably, speedily
and in correspondence with their treatment requirements.



