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The main mission of the Research and Development
Institute, which is the upstream agency of the Government
Pharmaceutical Organization, is the research and development
of medical products and the translating of this research into
production in order to enhance the security of the national
drug system. During the fiscal year 2017, the following
important projects were undertaken:

Feasibility Study Project on the construction of an
anticancer drug production plant

It is well known that cancer is the number one cause
of death in Thailand; 7 Thai people will die of cancer each
hour and this number is likely to increase annually. The
public health system of the country is unable to accommodate
the increase in the number of patients because anticancer
drugs are very expensive and have to be imported from
abroad; this results in patients being unable to access the
medicines they require and has a negative impact on society
and the economy, as well as being a major obstacle to
national development.

GPO acts as the mainstay of the country in terms of
medicines and medical supplies and it has therefore initiated
a project for the manufacture of anticancer drugs. GPO’s
focus is on the production of all types of anticancer drugs,
comprising traditional chemotherapy and targeted therapy.
Traditional chemotherapy drugs, in the form of tablets and
injections, are long established drugs for the treatment of
cancer and have a systemic effect. Targeted therapy exists
in the form of tablets and biosimilars of monoclonal antibody
(mAb) drugs. The manufacture of drugs in terms of both
these types of therapy is necessary in order to possess
medicines which can be used to combat all types of cancer.
At present, the construction of an anticancer drug production
plant is at a feasibility study stage; the format of operations
is under consideration, as are technology transfers from both
domestic and international partners.

GPO expects that its anticancer drug production plant
will help to reduce the price of medicines by more than
50%, which will reduce the cost burden of medicines
within the national public health system. As a result,
patients will be able to easily access these medicines on a
long term basis and, in the future, the sustainability and
self-sufficiency of Thailand in terms of health will be enhanced.
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GPO has continued to place an emphasis on
the importance of herbal products in accordance with
the national master plan on Thai herbs, No. 1, 2017-2021.
Under this master plan, herbal products are used as an
alternative for the prevention or cure of disease and for the
replacement of conventional medicines. The plan focuses
on the research & development and manufacture of products
from herbal extracts, the effectiveness and safety of which
are supported by research data; the entire production
process is subject to quality control as per the GMP standard.

During the year 2017, GPO’s Antiox Capsules, which
contain curcuminoids extract, were approved by the Food
and Drug Administration. This was the first herbal product in
Thailand to be registered as a conventional medicine and
its approval represents a great success in raising the level of
quality of Thai herbal products, as the capsules had been
subject to international standards of quality control, as well
as both pre-clinical and clinical studies. The clinical studies
were conducted systematically via research cooperation with
the Faculty of Medicine of Siriraj Hospital and demonstrated
that curcuminoids extract capsules are effective in the relief
of pain resulting from osteoarthritis of the knee joints, as
well as helping to improve the range of motion of the
affected joints. The therapeutic effects of curcuminoids
extract were found to be no different to those of Ibuprofen,
whilst simultaneously exhibiting significantly fewer
gastrointestinal side effects than that drug; toxicological
studies in animals demonstrated that the extract was safe
and exhibited no chronic toxicity. In addition, a research
study undertaken with the Faculty of Medicine of Khon Kaen
University and which found that curcuminoids and THC
extracted from curcumin can prevent & treat hypertension
and enhance the cardiovascular system in mice, won an
award from the National Research Council of Thailand (NRCT).

In 2017 two of GPO’s products won the Prime
Ministers Herbal Award (PMHA), a National Excellence Award
for herbal products. The first of these products, GPO
Phytoplex Capsules, won an award for herbal medicinal
products. This product is developed from a formulary
composed of traditional medicines alongside additional
research studies. It was found, during both in vitro and animal
experimentation studies, that this product can inhibit the
production of new blood vessels, as well as stimulate the
immune system, which is an important mechanism for the
development of new anticancer drugs. The second product,
GPO Brahmi Tablets, won an award for dietary/herbal
supplement products. This product was tested firstly on
animals and subsequently on human volunteers; the study
of the efficacy and safety of this product conducted on the
volunteers demonstrated that it improved quality of life,
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enhanced concentration, memory and learning abilities, as
well as relieving depression. No toxicity or side effects were
exhibited.

During the year 2017, the Research Fund of GPO
provided research funding to external agencies for research
projects undertaken in response to the significant public
health problems facing the country, as well as for product
development. These research projects were as follows:

Efficacy study on anti-tuberculosis drugs: inhalable
nanoparticulate dry powders for tuberculosis patients.
This research project involves an efficacy study on a method
of targeted drug delivery to the lungs via the inhaling of a
dry powder into the respiratory tract. The objectives of this
project are to increase therapeutic efficacy, prevent the
spread of tuberculosis and reduce the occurrence of drug
resistant tuberculosis, as well as to reduce the number of
doses of medicines required; a further objective was that
the use of this method would reduce the number of side
effects in comparison to oral administration.

Research and development of a live attenuated
Japanese encephalitis chimeric vaccine on a laboratory
scale. This pilot research project consists of the creation of
a cell-based technology platform via the fully integrated cell
culture-based method; this was the first time that this method,
from upstream production through to the formulation of a
freeze-dried product, had been undertaken in Thailand and
was quality tested at each stage. The project incorporated an
immunoassay test for the prevention of encephalitis in
long-tailed macaques. In 2017 the research team completed
the design for the production process of Japanese encephalitis
virus vaccine; this design ensured that a high enough level
of virus titer would be obtained to enable transfer to a
production scale and that the preparation of Vero cells,
within the GMP area, which are required for the preparation
of Master cells and Working cells, was completed. GPO
received a donation of one vial of Vero cells from the World
Health Organization in 2016, these being kidney epithelial
cells extracted from an African green monkey.

Study of the efficacy and safety of Cytisine and
study into the quality of life of people who take Cytisine
to aid smoking cessation. Cytisine is an alkaloid extracted
from plants. It is effective in aiding smoking cessation and is
cheaper than other types of medicines used for this purpose.
Cytisine has been used for a considerable time in Eastern
European countries but it has not yet been registered as
pharmaceutical product in Thailand. GPO has researched
and developed Cytisine tablets and provided research
funding for a study of the efficacy and safety of Cytisine, in
order that the resulting data can be used for the registration
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of this product with the Food and Drug Administration. As a
consequence assistance with smoking cessation will be
enhanced, thereby directly and indirectly reducing the
country’s health expenditure.

Chronic toxicity study of Vernonia cinerea extracts
in Wistar rats by oral administration and efficacy study
of Vernonia cinerea extract lozenges for smoking cessation.
These studies form a project for the development of Vernonia
cinerea extract lozenges; this project is an extension of that
for Vernonia cinerea tea, which is used to aid smoking
cessation and appears on the National List of Essential
Medicines. It was found that the lozenge dosage form is
more convenient than that of tea and could therefore be
used as an alternative option for aiding smoking cessation.

Project for phase 2/3 clinical trials for evaluating the
efficacy of immunization and safety of seasonal
influenza vaccines developed by GPO

GPO began to research and develop influenza vaccines
following an outbreak of avian influenza and the emergence
of a new strain of HIN1 (2009) influenza. Research and
development has been undertaken on live attenuated
influenza vaccines for protection from both HIN1 (2009)
influenza and H5 avian influenza. These vaccines were
registered and approved by the Food and Drug Administration
for production in the event of an outbreak. Moreover, GPO
has also developed Trivalent Inactivated influenza vaccine
for the prevention of seasonal influenza. The project for
influenza vaccine development was synchronized with the
project for the construction of an influenza/avian flu vaccine
manufacturing plant, which was approved by the cabinet.
The purpose of these projects was aimed at Thailand’s
security in terms of vaccines, enabling the production of
vaccines in the event of an outbreak; under normal conditions
the plant can produce seasonal influenza vaccines in
accordance with the immunization project of the Department
of Disease Control. Maintaining the production potential of
the plant in readiness for a potential outbreak, an event
which is unpredictable, is highly important as it strongly
affects the country’s degree of security in regard to vaccines.

The research and development of seasonal inactivated
influenza vaccines consisted of the development of a Seed
virus, which was received from WHO and which is used to
prepare a Master seed and Working seed, as well as the
development of the production process and quality control
in order to obtain quality vaccines and a high production
yield in accordance with the WHO standard. Prior to
conducting phase 1, 2 and 3 clinical trials in healthy human
volunteers, the seasonal inactivated influenza vaccine
developed by GPO passed testing in animals; it was found
during these tests that the vaccine was safe and that it was
effective in stimulating the immune response of laboratory
animals as per the WHO standard. The results of the phase

THE GOVERNMENT PHARMACEUTICAL ORGANIZATION  WNITaVETNRE olela iAok ( 77



auiiRnAnySFuuRs AuingUszasdiiioaiiannusiunedi
Jaduveatszina Tngansondniadutasiulsadioiinnis
srunlnguarlutgnaund 1ssufinaaunsandningu
dnialngitelivszggmamalasimsaiaddugiiduiulse
yosnsumueulsn Gamsinwidneninasadnveslsanulsdl
AuNseuneUANeIan1INIsainIssEUInTng veaslsadill
anunsaeamTsistudiolati Suduenuddnyiidsase
anusiunsiundureUssinAog 1T

_mefeuanimuniaduldesiulsalinialngnuggma
yiadens Usznoudenmsimuniugitelfadedy (Seed
Virus) filé¥uatnesdniseusielan LW@LMiEJaJLUuwqu%a"Laia
WU (Master seed) LLauﬂJuﬁfL%aﬁWﬂ’m (Working seed)
MF NN T AN S E 0N THARAKAZANSATUANATININ
LwaiﬁlmﬂézjwmmmwLLau:umamamaammmm%mmqﬂmi
aunglelanivun 62mﬂmuﬂaﬂﬂuiiﬂlmmmimymm@mawm
\Pomeitesimandnssulldimuntui dunismaaeuludng
naaadLdlinulaendewasiiuseansualunisnsedu
nileuidludnineaswmuinasguvesesiniseunsdelan fewtng
nMsvedeuNAdtnszesdl 1, 2 uay 3 TueraadasguaIna
Tnenan1svadeunndinszesd 1 war 2 wui Sadutlesdu
Iiﬂlﬂﬁ%i’ﬂiwmmwuqmﬂwamﬁmL%amaﬁﬁmmﬂaamﬁﬂ wazd
UsvivBnalumsnszdugiiquiiluenanadinslamuunsgiu
LLaqﬁumumﬂszjumﬂmalmmuamsmaaumaﬂaurﬂ,usu bl 3
LwaausuwamummﬂaaﬂmLLa gUsynsnavesIngulundu
p1anaiAsI LN Y mmawamiwmaaummauﬂiv bl 3
udLase asdnsndunssuagiiunstureeysiivaidouain
dlnauanznssunisomsiazesioly

avANIsSINds¥nNssuatuluUunnvVannadnd1usouito
NMIDBINISNUYAUSWAIUNBUBUWITY

muuleuielasans “Uszensy” veeigua waien
Usggns Sundlonn Faduulovionieiifsualdlunsiamn
Ufsutsana sadaudlaigmanumdondludsey 4o
gnszAuANNMTInveInUlne saeasuNsiLTamNAILT0
TunswdstuvesUsena Tngiunisasienisiidinsiusening

S1899°UUS=90 2560 BN ENELaER

1 and 2 clinical trials demonstrated that the seasonal
inactivated influenza vaccine was safe and effective in
stimulating the immune response of healthy volunteers as
per the standard. At present this vaccine is undergoing a
phase 3 clinical trial in a large group of volunteers, in order
to confirm its safety and efficacy. Once the Phase 3 clinical
trial has been completed and its results are known, GPO will
proceed with an application for registration approval from
the Food and Drug Administration.

The policy of “Pracharat” under the government of
General Prayut Chan-Ocha, is one of the policies used by
the government to reform the country, solve problems of
social inequality and improve quality of life, as well as to
increase the competiveness of the country. This policy
places an emphasis on cooperation between “the government
sector-the private sector-the people”. In response to this
policy, GPO has collaborated with the Foundation for
Pha-Pang Community Development, on an academic basis,
in order to assist in the development of a self-reliant
community enterprise and to create sustainable social value.
The Pha-Pang community is located in a rain shadow and
as a result regularly experiences serious water shortages
during the dry season. It was in response to these situations
of water crisis that the Foundation for Pha-Pang Community
Development was established, with the aim of enabling
Pha-Pang to become a self-developing community. One of
the activities conducted by the Foundation for Pha-Pang
Community Development and which is in accordance with
“The Royal Thoughts of His Majesty the King Bhumibol
Adulyadej” was the cultivation of the bamboo species
Dendrocalamus strictus, as the Foundation realized that
bamboo is an economically valuable plant which has many
other uses apart from being a foodstuff. Amongst these uses,
bamboo charcoal is efficacious in the absorption of various
substances in a liquid or gas form, and accordingly,
activated charcoal powder is used in the manufacture of
everyday products such as soap, toothpaste and facial
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cleansing products, as well as being developed into an active
pharmaceutical ingredient. GPO supported this project by
providing academic support and advice on the development
of the production process and quality control of activated
charcoal powder. At the present time, the Foundation for
Pha-Pang Community Development has developed the
production process for activated charcoal powder to a
level which meets the requirements of industrial product
standards and has applied to the Food and Drug Administration
for approval for the construction of a factory. This is in order
to be able to support the production development of this
active pharmaceutical ingredient in the future.

GPO signed a Memorandum of Agreement for
pharmaceutical research and development with
KU Leuven University, Belgium

GPO signed a Memorandum of Agreement with the
Faculty of Pharmacy of KU Leuven University, Belgium,
for cooperation in the research and development of
pharmaceutical products using various advanced
technologies. Under this cooperative agreement the Faculty
of Pharmacy of KU Leuven University provided knowledge
on hot melt extrusion technology to assist in the development
of drug production. This technology helps to enhance the
solubility of poorly water-soluble drugs; as at present most
newly developed drugs are poor in terms of water-solubility,
this technology will help to enhance drug absorption into
the gastrointestinal tract, resulting in an increase in the
bioavailability of the drugs and thereby allowing disease to
be more effectively treated.

KU Leven University is a leading international university
which is equipped with a research management system for
the transfer of researched medical products developed from
a laboratory scale through to a production scale. This
transferal process is able to be achieved rapidly and
effectively because of the specific units which are assigned
to work in conjunction with researchers at the laboratory
level and because of cooperation with companies and
manufacturers at the production level. This interesting
research management system can be used as a model for
the research and development of pharmaceutical products
in Thailand.
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