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GPO submitted its project for the development of avian
influenza vaccines (Fluvac H5) to the National Innovation Award
2015 contest under the social and economic categories. This
contest was organized by the National Innovation Agency (Public
Organization) of the Ministry of Science and Technology. The
GPO project was successful in achieving 2nd place within the
social category out of the more than 40 projects submitted.

The avian influenza vaccine which received the National
Innovation Award 2015 was the live attenuated avian influenza
vaccine H5N2 (A/17/turkey/Turkey/05/133). This vaccine is
named "Fluvac H5" and it was submitted in a single dose liquid
dosage form, contained in a glass vial to be administered via
spray (0.25 ml into each nostril).

GPO developed this vaccine with the support of the
World Health Organization (WHO). As part of its Global Action
Plan, the World Health Organization has a strategy to increase
vaccine production capacity within developing countries. In
2007 WHO deemed that the then worldwide influenza vaccine
production capacity would be insufficient in the event of a major
outbreak and that as a result, if developing countries were not
to increase their production capacity, then, in the event of a
pandemic of influenza/avian influenza, they would find vaccines
extremely difficult to access. The Government Pharmaceutical
Organization of Thailand was one of six vaccine manufacturers
in developing countries to receive funding for the development
of their vaccine production potential from WHO, with the aim
that Thailand would be self-reliant, in terms of vaccines, should
a pandemic occur, as well as being able to provide support to
other countries in the region. GPO has been in receipt of this
funding on a continuous basis since 2007. GPO received the
necessary viral precursor from The Institute of Experimental
Medicine (IEM) in Russia.
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The technology to produce live attenuated influenza
vaccine has been under development for some time, with
the support of WHO. The development of the live attenuated
influenza vaccines HIN1 and H5N2 was initiated in order to
combat potential pandemics. These vaccines are national
and international innovations and can be classified as follows:

1. H5N2 (A/17/turkey/Turkey/05/133) is the
world’s first live attenuated avian influenza vaccine designed
for intranasal use.

2. Thailand was one of the first countries in the world
to carry out clinical trials on a live attenuated influenza
vaccine for H5N2 avian influenza.

3. The live attenuated influenza vaccine for avian
influenza H5N2 was one of the first vaccines to be approved
for use in Thai people aged 18 - 49 years during an outbreak
in Thailand.

The live attenuated influenza vaccine “Fluvac H5”
was formulated to be administered via intranasal spray.
In this it differs from the inactivated influenza vaccine which
is administered by intramuscular injection. When comparing
these 2 types of vaccine, the advantages of live attenuated
vaccine over inactivated vaccine are as follows:

- The production time is shorter whilst the yield is
higher.

- The route of administration is more convenient
during an outbreak.

- It stimulates both the cell-mediated immune
system and the humoral immune system whereas inactivated
vaccines stimulate only the latter.

- It can induce cross neutralizing immunity against
the same strains of avian influenza as inactivated vaccines.
However, the immunogenicity of live attenuated vaccines is
broader than that of inactivated vaccines as it can protect
against heterologous strains of avian influenza whereas
existing inactivated influenza vaccines only protect against
homologous strains.

GPO, as a responsible agency for the production of
medicines and vaccines in Thailand, has endeavoured to

respond to the policy of the Ministry of Health in developing
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the country’s potential for vaccine production to enable
self-sufficiency in terms of vaccines, thereby strengthening
national security. This is to ensure that Thailand will be in
possession of vaccines in the event of an outbreak of avian
influenza and that an outbreak can be controlled in a timely
manner, with vaccine availability being fully adequate for
domestic use. Importantly, these vaccines will have been
produced in Thailand and be recognized at both a national

and international level.

The GPO - Merieux Biological Products Company
Limited, which is a vaccine manufacturer and a joint venture
company of GPO and Sanofi Pasteur, successfully produced
live attenuated recombinant JE Vaccine. This vaccine has
been certified with the World Health Organization (WHO)
standard of safety and quality and can be purchased through
UNICEF and other international organizations. The award of
the WHO standard certification allows everyone, both adults
and children, easier access to live attenuated recombinant JE
vaccine. The vaccine is administered via a single dose injection
and is able to stimulate the immune system and reduce the
transmission of the Japanese Encephalitis Virus (JEV).

Thailand can view the production of the aforementioned
innovative vaccine with a sense of satisfaction as it is
manufactured in a Thailand-based factory and has been sold
abroad, namely in Australia, Brunei, Hong Kong, Malaysia and
the Philippines, as well as domestically. The JE vaccine is used
to vaccinate adults and children aged over 9 months. The
certification of the JE vaccine by WHO allows for its availability
in regions where vaccines are scarce and there is a high risk
of infection. This vaccine demonstrates the potential and
the capability of GPO in developing the processes required
for vaccine production and in the upgrading of the quality of

its products to a standard suitable for international export.
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Assoc. Prof. Somlak Chuengsamarn, MD, MMSc.
Deputy Dean of Human Resources at the Faculty of Medicine,
Srinakharinwirot University, was endowed with the "Role
Model of the Year" award under the “One Million Good
Deeds for the King” project which was organized by the
Foundation for Thai Society and the Board of Directors of
Thai Awards. Assoc. Prof. Somlak studied the efficacy of the
curcumin extract capsules, produced by GPO, in reducing
the risk of atherosclerosis and in controlling the metabolic
profiles of patients with type 2 diabetes mellitus (T2DM). It
was found that atherogenic risks and the risk of cardiovascular
disease were significantly reduced in patients who received
3 curcumin extract capsules twice a day for 6 months in
comparison with patients who were treated with a placebo.
Moreover, the curcumin extract also reduced the level of
total body fat and visceral fat.

Furthermore, Assoc. Prof. Somlak also assessed the
efficacy of curcumin in delaying the development of T2DM
in the prediabetes population. 240 subjects were divided into
2 groups. Each group received 3 capsules of either curcumin
extract or a placebo, twice a day for 9 months. After 9 months
of treatment, 16.4% of subjects in the placebo group were
diagnosed with T2DM, whereas none were diagnosed with
T2DM in the curcumin-treated group. In addition, the B-cells
of the subjects in the curcumin-treated group were shown
to have better levels of overall function. The side effects of
curcumin extract were seen to be minimal.

The efficacy of curcumin capsules in the treatment
of obesity and fatty liver disease, which are common public
health problems often associated with diabetes and can lead
to cirrhosis or liver cancer, was also studied. This research
was funded by the Department for the Development of Thai
Traditional and Alternative Medicine, with the curcumin
extract capsules being provided by GPO. The research is
expected to be completed midway through the year 2016.
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The studies on curcumin extract capsules demonstrate that
this product has a wide treatment indication, making it desirable
that, in the future, it be added to the National Essential Drugs

List, thereby making it easily accessible to patients.

GPO signed a Memorandum of Understanding (MoU)
with Charoen Pokphand Foods (CPF) Public Company
Limited, Thailand, on a Quality Agreement for cooperation
on the production of the high quality chicken eggs which are
required for the manufacture of influenza/avian influenza
vaccines on an industrial scale. The MoU was undertaken
in concert with GPO’s project for the construction of its
influenza/avian influenza vaccine manufacturing plant at
Tubkwang Sub-District, Kaengkhoi District, Saraburi Province,
in accordance with cabinet resolutions of 2007. This project
is aimed at the health security of Thailand, as public health
experts worldwide expect that a pandemic of influenza as
severe a threat to humanity as the Spanish flu of 1918 or
the recent pandemic of the new influenza strain, HIN1 2009,
is likely to recur. GPO received support from the Kaketsuken
Institute of Japan in the procurement of materials and
assistance with manufacturing technology.

An important factor in the production process is the
procurement of quality materials. The chicken eggs must be
of a quality to meet required standards (vaccine quality egg),
be of an adequate quantity and be delivered to the factory
punctually. The influenza vaccine manufacturing process is a
procedure which is in a race against time in order to be able to
promptly provide vaccine to people both for the treatment of
seasonal flu and in the event of an epidemic. CPF is a leading
company within the Thai agriculture industry which works
tirelessly at its ongoing development in order to gain
recognition as a world class business. GPO therefore has profound
confidence in its selection of CPF as its partner in the project
for the development of quality chicken eggs as a material to

be used in the manufacture of GPO’s influenza vaccine.

83



msguuvsitudamanssasguiiddruesszmale T
ToyandtinnuediRuind w.e. 2557 wuihaulveeny 15 Y
Al g 113 ey wasdoTirmnmegupAduduman
shelseenag wu Tsuzswen wiSmaenewns geauldoes
waglsavidla dodu Waiunistediineyd uadlisssmu
dnieenanntu dmalsiannafnlsauasdinfitusn oadnns
\ndunssufeuiiofuiieteindngunmiodmilneasn
Y wazauiidouazdanisenudilonismunuengu (eee)
Wannendnguyn WWun enfiaenansannasulnsvidineny
Wazeidin Cytisine

dwSudsumalne sndnguyviissylutydemén
WARNAT 2 518m3 fie 8iA Nortriptyline hydrochloride 3afienms
laifsuszasdtinulsion TouA ermsisdu Uinutks amd uag
flodu wazewayulnvidinenyn Tnsesdnisindunsumas
sidunsimnesinoensatnasilnsghnenym datuguiuy
AldlFazaannirguuvuiuidures wagidmiaunedn
Cytisine Fuduansfiatnldanity uaedinsldoenaunsvangly
Usemrnauelsung usaninununi 50 Uui Ineliannudaensie
wariilsyavsnalideunillafuvauyil APNALaUISORIUNS
Punzeuldnelu 27 dioasine aunsondnsoningiowain
wnagvihlvienlddedsagnas aansihidneranssUseime
Suardsmaliifiesnidnyviannsndndendnguyaldnnty

Haunniiaavu angrsinisinlse dsnguesely

Smoking is a major public health problem in
Thailand. Data from the National Statistical Office of Thailand
in 2014 found that the number of people aged over 15 who
smoke was 11.3 million and that a large number of people
die from smoking related diseases such as lung cancer,
esophageal cancer, emphysema and heart disease. Therefore,
removing tobacco dependence, via the provision of easy
access to medicines, results in a reduction of disease and an
increase in longevity. GPO has been working in collaboration
with the Network of Health Professionals for Thais to Quit
Tobacco and the Tobacco Control Research and Knowledge
Management Center (TRC) in order to develop the smoking
cessation medicines: Ya-Dok-Khao extract lozenges and
cytisine tablets.

In Thailand, there are 2 types of smoking cessation
medications listed on the National Essential Drug List, these
being Nortriptyline hydrochloride tablets and Ya-Dok-Khao
tea. Unfortunately Nortriptyline hydrochloride tablets are
liable to have side-effects such as drowsiness, a dry mouth,
blurred vision and hand tremors. GPO has been developing
a formulation of Ya-Dok-Khao extract lozenges, a more
convenient dosage form than the conventional tea. GPO is
also developing a formulation of cytisine tablets. Cytisine
is a plant extract, which has been widely used in Easten
Europe for over 50 years and is both safe and effective as a
replacement for nicotine. The registration of the cytisine
tablets is expected to be approved within 2 years. It is
estimated that once GPO launches this product onto the
market the cost of treatment will be reduced, as it will be
able to replace the more expensive medicines currently
imported from abroad. This will be of benefit to those who
want to cease smoking as they will be able to easily access
medicine, resulting in better health, a reduction in the

incidence of disease and a longer life.
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GPO has signed a MoU with CAT Telecom Public
Company Limited (CAT) and Hat Yai Hospital for cooperation
on the project "Evolution of medical supplies purchasing
via CAT Supply Chain Visibility". This is in order to increase
the efficiency of supply chain management in the form of
electronic data which improves accuracy and to provide fast
and convenient services to users. The cooperation on this
project involves creating a central system for the exchange
of information on the pharmaceutical industry of Thailand
(Pharmacy Trade Exchange - PTX) and linking the data of
GPO’s customers with an e-Logistics & DC, SOA Platform via
an e-Supply Chain system and a CAT e-Logistics system. This
helps GPO to effectively manage the supply chain, in terms
of supply and demand, both internally and externally of the
organization, via the use of electronic data. The data of public
health agencies, both public and private, GPO’s pharmacy
shops and customers is collected to assist in the effective
planning and management of all activities. This cooperative
exercise is considered to be a pilot project which will provide
impetus for Thailand to become a hub for the exchange
of information on the pharmaceutical industry (Pharmacy
Trade Exchange - PTX), as well as becoming a center for the
exchange of information on logistics within Asia (Asia Trade

Exchange - ATX) in the near future.

GPO co-organized the exhibition on “Thailand Medical
and Public Health Innovation and Thai Ideas and Inventions of
Medical Products (Thai Think)” from 18 - 20 August 2015 (10.00
to 18.00 hrs.) at Hall 9 of the Impact Forum, Muang Thong
Thani. This exhibition demonstrated Thai medical and public
health innovative operations. The exhibition was divided in

to 3 zones aligned to the following 3 stages of innovative
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product development: upstream zone: ongoing research and
development; midstream zone: ongoing tests/trials prior to
commerdial release; downstream zone: certified with quality
standards and released onto the market.

GPO participated in the exhibition under the theme
of innovative pharmaceuticals and health care products and
presented successful research and development operations
such as the synthesis and production of active pharmaceutical
ingredients. A method of development to enhance the solubility
of insoluble drugs such as antiretroviral drugs was presented.
This innovative research and development of ARV drugs involves
the use of the hot melt extrusion technique, which is a method
of altering the crystalline form of a drug in order to enhance
absorption and the effectiveness of the treatment.

The project to ensure Thailand’s security in terms of
influenza vaccine development was presented and detailed the
successful development of live attenuated influenza vaccines
and the clinical trials undertaken on inactivated influenza vaccine
phase | and II.

GPO also made a presentation on its development
of natural products via the use of modern technologies
to extract quality active substances from various herbal
plants. For example, tetrahydrocurcuminoids, which have an
antioxidant effect, were extracted from turmeric. Moreover, some
natural products were manufactured using nanotechnology to
enhance their efficacy and were tested for effectiveness and
safety on volunteers. The processes of research, development
and production of GPO’s natural products and cosmeceutical
products conform to international standards. The development
of test kits to detect the presence of pesticide residues in fruit
and vegetables was also presented. These kits can detect four
different groups of pesticide and GPO received the technology
necessary for their production in a transfer from the Department
of Medical Sciences. The original test kits existed in a liquid
form which was not easy to store or transport. GPO, therefore,
developed test kits in a dry form which is more convenient for
both consumers and operators. These test kits provide quick,
accurate and precise results of a high specificity, thereby allowing

people to more safely consume fruit and vegetables.
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GPO co-organized an exhibition entitled "The Turning
Point of Thai Health after 2015" at the 23rd annual Public
Health Conference from 14 - 16 September 2015 at the
Ambassador Hotel, Jomtein Pattaya, Chonburi. GPO’s
presentation was based on the principles of quality, ease of
access, stability and sustainability.

GPO made a presentation on the principle of
manufacturing quality medicines with the aim of providing
the people of Thailand with drugs of a quality meeting
international standards. For this to occur every production
process must be controlled and must conform to GMP-PIC/S
standards, via the use of advanced technology, to control
levels of quality at every stage of production from raw
materials through to finished products, thereby
ensuring only high quality medicines are released onto the
market. To support this GPO retains an instrument
calibration center, which has been certified with the
ISO / IEC 17025 standard and a biocequivalence study center
which has been certified with the OECD/GLP standard.
Currently GPO is researching new generic drugs which will
allow Thai people to access medicines with a more affordable
price. Moreover, GPO uses a VMI (Vendor Managed Inventory)
system to help healthcare agencies to better manage their drugs
inventories in order to ensure adequate supplies of medicines
are available to patients. In addition to its mission to produce
pharmaceutical drugs to supply the market in the country,
GPO also reserves essential drugs, such as orphan drugs,
which can save lives in cases of emergency. It is rare to find
companies that store these drugs as they are both expensive
and of unquantifiable demand. GPO has also researched and
developed ARV drugs, drugs to combat influenza and
drugs for thalassemia patients. At present, GPO’s drug
production is sufficient to reduce Thailand’s expenditure on

pharmaceuticals by more than three billion baht per annum.

87



gl feRtRuiuiulmediiieussdiaalusen
80 Yindummeunaswesssmaug  adaudemns
TuissmawiiiBusgs ildmuadwounnanegluy
sminginenauaauewns endhulsn thiu ivnede vedd
Usganiu LLaxL’?i'Emsiaﬂ'ﬁl,w%auﬁ’uiimzuwmﬂmiamﬁ“gamﬂﬂw
HdeTAnnanumsniiindniiiatu ynmediusheseasam
FevdetiowmiuauazUsTauueE s

osfmsindunssy Iidaiufannuiitenseuresitios
uUauaeiUsauieRalieyiatuaivayuy 311y 300,000
U WiosTe AT 017l pmnsuamnLes eTUTL
erldunaan 13 Fviuusa waziunde Wudu 1 15 98n3
waen 8,389,829 um Inelasteulilasinis “vilalve diluua”
o vhidlsussuna dletuil 29 uneu 2558 e uainio
wioutinde asdmandunssuldinludweuiionnsvuds
NeeINIA NBIMAE 2 NBel 6 (UW.6) NBwineNIALAZEN
winilldgnadesiluhemieriuiiaund detuf 30 sweu
2558 Tneirdosduvesneasine na esinandunsssmisd
wliitosniuuianasiUsrausvlddanunmdinfingy
wazesknisn wionlsinsafuayuiumensaiiatuluame
Anafinen Rilulssmanazshessma smunsiavesesdnt

WdYNTIU “SUiaveUIn HAREIAMAT

When the central region of Nepal was hit by the worst
earthquake in 80 years of the country’s history, tremendous
damage was caused and many Nepalese people were left
in a situation of crisis, suffering shortages of food, medicines,
drinking water and shelter. There was also a danger of
epidemics of disease being caused by the unburied corpses
of people who had died in the disaster. Various bodies began
to urgently organize assistance for the victims.

GPO recognized the suffering of the people of Nepal
and therefore provided 300,000 baht along with 15 different
types of medicine and medical supplies, such as paracetamol,
antibiotics, drugs to treat fresh wounds, cotton, gauze and
saline, etc,, to a value of 8,389,829 Baht. GPO provided the
aforementioned through the project of “Thai heart sent
to Nepal” which took place at Government House on 29
April 2015 and delivered the drugs and medical supplies to
the airport of the Royal Thai Air Force. The products were
delivered to Nepal by the aircraft of the Royal Thai Air Force
on 30 April 2015, with GPO’s wish for a better quality of life
for the people of Nepal and the victims of the disaster. GPO is
always willing and prepared to provide support in the event of
situations of crisis, be they at home or abroad, in accordance
with their mission “Responsibility for the preservation of life

and the manufacturing of quality medicines".
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GPO, in conjunction with The College of Oriental
Medicine of Rangsit University, Nature Touch International
Co. Ltd., the Thailand Achievement Institute, the Faculty of
Pharmacy of Prince of Songkla University, Charabot France
and the Thai Spa Association, organized the 2015 International
Symposium on Wellness and Aromatherapy from 23 - 24 July
2015 (9.00 - 16.30 hrs.) at the Digital Multimedia Complex
(Building 15) of Rangsit University. The aims of this symposium
were to provide an opportunity for researchers, academics
and healthcare personnel to disseminate research works
and products, exchange academic knowledge in the field
of aromatherapy and to create a network of cooperation.
Aromatherapy is aimed at the treatment of minor physical
and mental illnesses via the use of natural methods, instead
of seeking treatment from a doctor. This is in order to avoid
chemical residues from drugs building up in the body. The
desired outcome of the symposium is that people can apply
the knowledge gained from it to develop the potential of
Thai herbs by formulating them into aromatherapy products

to be exported to international markets.
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