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Due to the special property of radiopharmaceutical, it has been broadly used in
diagnosis and treatment. Taiwan has become the member of PIC/S and ICH, Taiwan’s
regulations and medicinal product has been recognized around the world. Also follow
Executive Yuan New Southbound Policy and Biotechnology innovation project, to
export Taiwan radiopharmaceuticals to Asia Pacific country will benefit needed
patients. However, all medicinal product need to prove its safety, quality and efficacy
before it launch to the market. Through collecting, analyzing regulations and hosting
a forum and expert meeting to study Thailand and Vietnam regulations on

radiopharmaceuticals will make this research project more complete.
The implementation of this plan is as follows

(1) collecting regulations on nuclear medicines in Asia-Pacific countries (Thailand,
Vietnam), and found that most countries in Asia-Pacific countries are currently
managed in accordance with current drug management regulations, and there is no
specific laws and regulations to regulate and manage, and most nuclear medicines
are certified by advanced pharmaceutical countries.

(2) On July 26, the "Taiwan-ASEAN" Nuclear Medicine and Medicine Symposium
was held at the Yancai Hall of Yang-Ming University, inviting officials from the
Thai Food and Drug Administration and the Vietnam Drug Administration to come
to Taiwan and the Taiwan pharmaceutical industry. Do a deep exchange of nuclear

medicine regulations.

After implementing the plan in the foregoing manner, it is known that there is no
specific law in the laws and regulations on nuclear medicines in Asia-Pacific countries
(Thailand, Vietnam); and in the audit of nuclear medicines, Europe, the United States,
Japan, Taiwan, etc. are adopted. Drugs reviewed by advanced medicine countries can

be listed in the country.



Therefore, we must accelerate the improvement of Taiwan's drug and government
regulations in line with internationalization, and cultivate good interaction with the
pharmaceutical administration talents in the Asia-Pacific region, with a view to
creating opportunities for Taiwan to participate in international drug administration-
related organizations, and to strengthen the international competitive advantage of the

biomedical pharmaceutical industry.
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Bandung Indonesia
Nuclear Medicine Department | magrochah2@g
2 Siti Masrochah | 3% b4 g of Hasan sadikin hospital
mail.com

Bandung Indonesia
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~ Professor Ruoh- Nuclear Medicine
B p . President
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#E:
The utilization of nuclear medicine (NM) studies in Taiwan is greatly influenced by the
reimbursement of Taiwan’s National Health Insurance (TNHI), which started in 1995. Although
| - . .. . . . . . .
- functional and molecular characteristics of nuclear medicine imaging can provide important
% 13

diagnostic information of diseases, the nuclear medicine scan is not as popular as CT and MRI.
Nevertheless, depends on the clinical need and the availability of radiopharmaceutical, some of
NM scan increases steadily but some decreases gradually.

From the database of TNHI, we notice that whole body bone scan, myocardial perfusion imaging
and whole body PET imaging were the top three most frequent NM imaging in Taiwan. On the
contrary, the utilizations of Meckel’s diverticulum scan, renal scan, and lung ventilation study are
significantly decreased. The number of single photon studies were 13714 per million population
and PET scan were 924 per million population (6.3%) in 2012. Tc-99m radiopharmaceuticals
contribute for about 67% while T1-201 chloride contributes for about 25% of all NM studies.

As for PET tracers, Flobetaben, an F-18 amyloid tracer is the only PET tracer which has license

21




from TFDA besides F-18 FDG at present. Other PET drugs, such as F-18 NaF, F-18 FDOPA, F-
18 FLT, F-18 FCH and C-11 acetate, have been approved for clinical use according to the
Regulation for Manufacturing and Compounding of PET Radiotracers, of which the first version
was published on 2003. Other PET tracers use in clinical trials include amyloid (C-11 PiB,
Flobetapir), tau (F-18 T807), Ga-68 DOTATOC (SSRT), Ga-68 PSMA (prostate cancer), etc.

Mei-Chen
EAR Section Chief | Taiwan FDA
Huang

#E:

Radiopharmaceutical products are regulated under the same regulatory framework of other
pharmaceutical products: the manufacturing, distribution and registration are regulated under the
Pharmaceutical Affairs Act, and the clinical use is regulated under the Medical Affairs Act.
Consultation system and expedite review pathways are also applicable for radiopharmaceutical
products. However, with the special characteristics of radiopharmaceutical products, TFDA has
developed specific guidelines and review requirement defined in the Regulation for Registration
of Medicinal Products following international standards. Currently there are 56
radiopharmaceutical products licensed in Taiwan, one third of them are locally manufactured. On
the other hand, 88% of'the licensed radiopharmaceutical products are for diagnostic purpose, only
12% are for treatment use.

Positron Emission Tomography (PET) radioisotopes have a very short half-life, so the
transportation is a big limitation, especially long distance. In order to meet the great amount of
the demands of different PET radioisotopes, compounding of PET radioisotopes is allowed in 9
certified PET centers in different hospitals in Taiwan except for supplying by the pharmaceutical
company. To ensure the quality of the compounded PET radioisotopes, the whole compounding

process and the quality management need to be in compliance with the Direction and Guideline
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for PET Radioisotopes Compounding.

Professor
Nuclear Medicine
?13 &) Yuthana President
Society of Thailand
Saengsuda

#E:

Nuclear medicine in Thailand started in 1955. Professor Romsai Suwannik at Siriraj hospital was
the first person to use radioisotope for medical care by using colloidal gold for palliative treatment
of ascites with tumor seeding in the peritoneal cavity of advanced ovarian cancer to relieve pain
and suffer. Later, radioactive iodine was introduced for diagnosis and treatment of toxicgoiter and
thyroid cancer. The following sites of NM facilities were in Chulalongkorn, Rajavithi and
Chiangmai hospital respectively. Nuclear Medicine Society of Thailand was established in 1982
with 120 members and Professor Romsai Suwannik was elected as the first president. At present,
this organization consists of 300 members including 90 nuclear medicine physicians and the rest
are technologists, physicist, radiochemist, radiopharmacist, nurse. There are 2 regularly academic
meetings for society members in March and December each year.

Nuclear medicine in Thailand accomplished a step by step of progression and development in
equipment and technology, clinical practice in term of diagnosis and treatment and research
activities. Now, Thailand has 29 nuclear medicine centers: 16 in Bangkok, 3 in north, 4 in
northeast, 2 in east, 2 in central part and 2 in south. 27 SPECT gamma camera, 16 SPECT/CT
gamma camera and 10 bone densitometer are available in nuclear medicine centers for service.
There are 11 PET CT machines with 8 machines in Bangkok, 3 in provinces, 4 cyclotrons of
medium energy with 3 in Bangkok (Chulabhorn, Siriraj and BDMS hospitals) and 1 in Chiangmai.
Rosatom (Russia) will supply a fifth cyclotron complex 30 MeV at Thailand institute of nuclear

technology (TINT) with the government project 2018-2021 at Nakhon Nayok province.
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Thai population are 69 millions with the rate of one PET/CT is for 6.27 million population.
Nuclear medicine residency training started in 1989 with 5 university medical institutes for 3 years
training course. Residents have to pass the exams to get Thai board of nuclear medicine set up by
Thai board committee of nuclear medicine and under Royal College of Radiologist of Thailand.
Consequently, 62 residents were trained up to date. At present, World Federation of Medical
Education (WFME) standard of quality improvement in post graduate medical education in
Thailand is settled in nearly all specialty including nuclear medicine of residency training. At the
moment, all 5 nuclear medicine residency training centers have been accredited for WFME
standard by national auditor team.

For nuclear medicine 59455 studies in the year 2016, the top five studies are bone scan 47.5%,
total body scan (I131) 12.3%, cardiac scan 11.3%, PET oncology 9.3% and thyroid scan 7.5%
which are composed of 87.9% . For 12338 radionuclide therapy among all centers, the two most
procedures are 1131 treatment in hyperthyroidism 70% and thyroid malignancy 29%. The rest 1%
procedures are in [131 MIBG treatment, Sm-153 EDTMP, Ra-223, Y90 microsphere, etc. Up-to-
date, theranostics in nuclear medicine is in the beginning period using targeted radionuclide
therapy in prostate cancer and neuroendocrine tumor among university nuclear medicine centers
with promising results.

The nuclear medicine society of Thailand have signed an MOU with the nuclear medicine society
of Japan since October 2016 for mutual exchange of education and research activities. It is also a
great step for academic collaboration between two countries, Taiwan and Thailand, to have an
MOU with each society of nuclear medicine in 2017 as well as MOU between INER and faculty
of medicine, Chulalongkorn university and nuclear medicine society of Thailand.

Hopefully, nuclear medicine in Thailand will have a bright progress strongly upon the well
preparedness of manpower particularly young active nuclear medicine personnel, modern
equipment and new technology in both imaging and radionuclide therapy as well as academic

collaborations among international institutes.
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Professional

4 R Achiraya Pharmacist, Bureau of Drug Control,
1 Praisuwan Lead GMP | Thai FDA
Inspector

#E:

Bureau of Drug Control, Thai Food and Drug Administration (Thai FDA) is the national

regulatory authority that regulates, evaluates and monitors the safety, efficacy, and quality of

therapeutic and diagnostic products available to Thailand.

The regulations related to hospital radiopharmacy, industrial radiopharmacy, centralized

radiopharmacy in Thailand were controlled by Bureau of Drug Control; Thai Food and Drug

Administration, Ministry of Public Health and Office of Atoms for Peace, Thailand.

The regulations on licensing, import, market authorization, and post-marketing control system in

Thailand. For the Radiopharmaceuticals, supervision in Thailand may be divided into two major

categories:

® Radiopharmaceutical products which are intended to be used only in medical care for a
specific patient (personalized) or clinical research. These products are exempted for the
marketing authorization by hospital and clinical research exemption: Drug Act B.E. 2510
Section 13 (2) “production of drugs in accordance with the prescription of a practitioners of
medicine or practitioners of the healing arts for a particular patient” and “importation by
ministries, sub-ministries and departments which have a duty to prevent or treat disease”.

® Radiopharmaceutical products which are intended for commercial use. According to the
Drug Act B.E. 2510, Section 12 “To produce or sell a modern drug or import or order a
modern drug into the Kingdom, unless he or she has obtained a license from the licensing
authority. The application for and grant of a license shall be in accordance with the rules,
procedures, and conditions prescribed in the Ministerial Regulation”.

These products should be complied with related regulations as importation, licensing, marketing

authorization, and post-marketing control (GMP compliance verification, Pharmacovigilance).
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Bureau of Drug Control, Thai FDA will be regulating the radiopharmaceuticals approval process
under the Drugs Act, related regulations, and guidance. Before a medicinal product can be
distributed and sold in Thailand, the corresponding manufacturer must have a GMP compliance
status.

For GMP regulation, Thai FDA, as part of PIC/S participating authorities, conduct the GMP
inspection for manufacturers following the current version of PIC/S Guideline. Moreover, the
import of medicinal products should be submitting the documents to verify the GMP compliance
status as per the Thai FDA Notification on GMP Clearance of Overseas Pharmaceutical

Manufacturers B.E. 2560.

26




% 15

S Vietnamese Radiology

-3 Professor Mai Formal
) and Nuclear Medicine
Trong Khoa President
Society

#E:

Nowadays, in Vietnam, Nuclear Medicine has been utilized to diagnose and treat cancer and some
other diseases.

The whole country has 25 SPECT, 15 SPECT / CT, 12 PET / CT, for the diagnostic. Currently,
Vietnam has applied many radioactive isotopes and radioactive pharmaceuticals for treatment,
such as I-131, P-32, Y-90, 1-125 (radioactive seed implant), ... in the treatment of cancer,
differentiated thyroid cancer, hyperthyroidism, simple thyroid goiter, bone metastatic cancer,
primary and secondary liver cancer, prostate cancer.... The permanent radioactive seed implant
with 2 in treatment of prostate cancer and the Selective internal radiation therapy system (SIRT)
with Y-90 for the treatment of hepatocellular carcinoma and liver metastatic cancer have been
successfully applied for the first time in Vietnam with high treatment efficiency and safety while
improving the quality of life for patients.

For the first time in Vietnam, PET/CT has been used to simulate radiation therapy planning for
cancer patients with 3D radiotherapy, IMRT,... Targeted therapy by RadiolmmunoTherapy (RIT),
with Rituximab monoclonal antibodies attached to radioactive isotope '*'I, has been used to treat
lymphoma patients.

All nuclear medicine facilities in the country have applied the majority of radioactive isotopes and
routinely marked compounds in the world for the diagnosis and treatment of diseases. This source
of Radiopharmaceutical is partly produced at Da Lat Nuclear Reactor, the rest must be imported
from abroad. The whole country currently has 12 PET/CT units and 5 cyclotrons including 3 active
cyclotrons and 2 cyclotrons without an active license. There are a lot of new radiopharmaceuticals,

marked compounds for diagnosis and treatment.
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Pharmaceutical Business

Nguyen Dieu Deputy
Management
Ha Director
Division,DAV

#E:
Radiopharmaceutical (Radioactive Drug): Drug that contains radionuclides used for diagnosis,
treatment of diseases in humans or medical-biological research, including:

Radioactive isotopes or Radioactive isotopes combined with tracers.

I. CONDITIONS FOR TRADING IN RADIOPHARMACEUTICAL (Article 34 Law on
Pharmacy)
1. Any establishment trading in radiopharmaceuticals must be approved in writing by a
pharmacy authority (Certificate of Satisfaction of Conditions for trading in pharmaceuticals).
2. Establishment trading in radiopharmaceuticals must fulfil:
A. Every condition specified in Article 33 of Pharmacy Law corresponding to the
conditions for each type of establishment:
® Material/ technical facilities and personnel resources;
® Pharmacy practice certificates of the person in charge of pharmacy expertise and
the persons holding the specified positions
B. Security Measures (Articles 43- 48): Material/ technical facilities; Personnel resources;
Mechanisms for Drug Delivery, Transportation, Buying and Selling, Report, Disposal 3.
Satisfy the conditions specified in the Law on Atomic Energy and relevant legislative

documents.

II. Radiopharmaceuticals may only be used for people when Marketing approval (Drug

Registration No.) is granted
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1. Drug Import license is granted (if no Drug Registration No. granted yet)

2. Public health establishments: buying radio-pharmaceuticals in the form of Drug Bidding

ITII. Proposals and Recommendations
The management of radiopharmaceuticals should be strengthened to ensure drug quality,
safe and rational use for patients instead of just managing radiation safety as before.

1. It is necessary to coordinate and unify between the state management over healthcare and
the state management over radiation safety, in order to facilitate businesses and drug using
establishments to avoid overlapping regulations that waste time and resources of
enterprises

2. Proposal: amending and supplementing Laws and relevant legal documents to unify the
management between the Ministry of Health and the Ministry of Science & Technology.

3. Strengthening quality control for both locally produced radiopharmaceuticals and
imported radiopharmaceuticals.

4. Enhancing information exchange and training between state management agencies on
health and state management agencies on radiation safety.

5. Need support from International Atomic Energy Agency (IAEA) and regulators of

radiopharmaceuticals of countries in the world, particularly countries in our region.
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Professor Kyin Myanmar Society of
President
Myint Nuclear Medicine
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#E:

Background: The Department of Radioisotope, the forerunner of future Department of Nuclear
Medicine was founded at Yangon General Hospital in 1963, following the visit of Dr. E. H.
Belcher, the then Head of the Division of Life Sciences of the International Atomic Energy Agency
(IAEA), and consultation with local health authorities (Ministry of Health, Myanmar). Continuous
development of Rectilinear scanner (1966), Three-probe scintillation detector (1968), Planar
Gamma Camera and RIA automatic well-counter (1974), SPECT gamma camera (2000), SPECT-
CT (2014), PET-CT and 18 MeV CYCLOTRON (2015) provide effective clinical uses of Radio-
isotopes for the people of Myanmar, improving health-care status. Radioiodine (1311) therapy for
thyrotoxicosis and Differentiated Thyroid Carcinoma has been done since 1974. Postgraduate
program of one-year Diploma course has started in 1997 and upgraded to three-year Master degree
in 2007 in affiliation with University of Medicine 1, Yangon. Myanmar Nuclear Medicine Society
(MNMS) was formed in 2014 and the present membership status is about 50. Departments of
Nuclear Medicine in Myanmar are planning to introduce PRRT and Theranostics with existing
hybrid imaging facilities (SPECT-CT & PET-CT).

Methodology: The Government of MYANMAR in collaboration with International Atomic
Energy Agency (IAEA) has played a pivotal role not only for successful implementation of the
projects, but also for sustainable growth and upgrading of Nuclear Medicine services in
MYANMAR.

Conclusion: Myanmar Nuclear Medicine society is a major steering body to communicate with
other allied societies for the upgrading and sustainable growth of Nuclear Medicine services in

Myanmar.
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#E:

Background: Republic of the Union of Myanmar, mainland of about 50 million populations, ,
and radiopharmaceuticals need to be imported from abroad via the Myanmar citi has 4 public and
3 private Nuclear Medicine departments. All the Nuclear Medicine Instrumentations,
Radioisotopes zen’s company. There are three local companies running for the Nuclear medicine
infrastructure of Gamma Camera, SPECT-CT, PET-CT and Cyclotron (such as, SIEMENS, GE,
Philips, and IBA). But, there was only one local company running supply of radio-isotopes and
radiopharmaceuticals for many years. All the consumables were imported from ANSTO, Australia
with many limitations.

Methodology: Knowing the limitations and problems encountered in the country, we find out
other possible alternatives. We achieved the import licenses from Department of Atomic Energy
(DAE) and Ministry of Trade with the support of local consumers and confidence from the
radiopharmaceuticals companies in abroad (Mostly from the west). Food & Drug Authority (FDA)
under the Ministry of Health & Sports is finding out the way to handle radiopharmaceuticals, but
not approved yet.

Results: We become the sole distributor of radio-isotopes and radiopharmaceuticals in Myanmar,
because of cost-effectiveness. We have already run the business for three years.

Conclusion: Nuclear Medicine services are booming up among the clinicians in the management
of cancer and other non-communicable diseases (NCD). FDA of Myanmar is finding out the best
way for regulation of radiopharmaceuticals, regarding effective use of radio-isotopes and

radiopharmaceuticals in the health-care system of Myanmar.
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2019 Taiwan-ASEAN Nuclear Medicine Forum

Date:July 26, 2019

Venue: Ho Ying Tsai Memorial Hall, Shou-Ren Building, in NYMU

Time Subject Speaker
Welcome remarks Prof. Jaw-Jou Kang, Dean, School of
Pharmaceutical Sciences, NYMU.
Dr. Hei-Kuang Lee Ph.D, Deputy Director-
09:00-09:20 | Addresses by Honorable General INER.
Guests Prof. Muh-Hwa Yang, Vice President,
NYMU.
Group Photo All
Moderator
Dr. Chih-Hsien Chang, Ph.D, Director, Sec. Isotopes Application INER
) ) Use of Nuclear Medicine in | Prof. Ruoh- Fang Yen, M.D., President,
09:20-09:50 . ) . .
Taiwan Taiwan Society of Nuclear Medicine
Requlation of Nuclear Ms. Mei-Chen Huang, Section
09:50-10:20 guiatior ; Chief,Division of Medicinal Products,
Medicine in Taiwan :
Taiwan FDA.
10:20-10:40 Coffee Break

Moderator

Prof., Pan-Fu Kao, M.D., President, Taiwanese Society of Medical Cyclotron

Use of Nuclear Medicine in

Prof., Yuthana Saengsuda, President,

10:40-11:20 Thailand Nuclear Medicine Society Thailand
IC:)r\;enrq\g\elzvv(\)/rﬁfoFfiegulatory Ms. Achiraya Praisuwan, Professional
11:20-12:00 . . . Pharmacist, Lead GMP Inspector, Bureau
Radiopharmaceuticals in .
. of Drug Control, Thai. FDA.
Thailand
12:00-13:00 Lunch
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Moderator

Prof. Wen-Sheng Huang, M.D., Director, Dept. Nucl Med TVGH.

13:00-13:40

Applicaion of Nuclear
medicine in the diagosis
and treatment of cancer in
Vietham

Prof., Mai Trong Khoa, Vientamese Society
of Radiology and Nuclear Medicine

13:40-14:20

Regulation of
Radiopharmaceutical in
Vietnam

Ms. Nguyen Dieu Ha, Deputy Director of
Pharmaceutical Business Management

Division, DAV.

14:20-14:40

Coffee Break

Moderator

Prof., Jaw-Jou Kang, Dean, School of Pharmaceutical Sciences, NYMU.

14:40-15:20

A long Journey of Nuclear
Medicine in Myanmar

Prof., Kyin Myint, President, Myanmar

Nuclear Medicine Society

15:20-16:00

Experience of Nuclear
Medicine Logistics in
Myanmar

Mr. Thet Zay Yar Myint, CEO, Lucky

Charm Co, Ltd. Singapore
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(=) Use of Nuclear Medicine in Taiwan
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(=) Regulation of Nuclear Medicine in Taiwan
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2019 Taiwan-ASEAN Nuclear Medicine Forum
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Current Status of Nuclear
Medicine in Taiwan

Ruoh-Fang Yen, MD, PhD
Society of Nuclear medicine, Taiwan
National Taiwan University Hospital

2019/07/26

History of NM in Taiwan

1955 : The radioisotope Lab. established at National Taiwan University (NTU),
1956. National Defense Medical Center established the Central Alomic Medical Research Lab
1957 : NTU established a thyroid uptake machine.
1061 : National Tsing Hua U (Taiwan) established a nuclear reactor (THOR) and provided I-131 for clinical use.
l:i:";;rllpci Velerans General Hospital (TVGH) purchased a y-counter, a thyroid uptake machine and a linear
. 1968 : Nuclear Medicine Center first established in hospitals (TVGH and Tri-
Service General Hospital).
1975 : TVGH established the clinical RIA Lab
1084 : Taiwan Institute of Nuclear Energy Research (INER) commercialized oral 1-131
. 1987 : Establishment of The Society of Nuclear Medicine, Taiwan (ROC).

anddilsolrd of Nucl. Med,, Talwan (ROC) established [1 of the 23 governmental recognized (independent)
ards]

1993 ! INER built medium sized negalive charged cyclotron (EBCO, 30MeV).

2005 : INER provided Tc-g8m TRODAT-1 and In-111 Octreotide for clinical use,
. 2006 : The governmental health insurance reimbursed PET.

2010 : The governmental health insurance reimbursed F-18 NaF (during Tc-08m shoriage).
. 2014 : NTU and Linko CGGH installed PET/MRI (Siemens).

2018 : TVGH installed PET/MR (GE SiPM).

NM Departments

—— e 120

12 (]

o o m______*—-—-—i
s -

a7

) ) a2 . °

Imaging facilities and Equipment

@® Cyclotron:
Mini-cyclotron: 12
North 7 -’
Central 2 .
South 2 '
East 1 ute
Medium-cyclotron (30 MeV):1 | _
@ PET or PETICT: 50+ i
PET/MR: 3 5
SPECT or SPECT/CT: 113+

Personnel

* Society active member: 500+
— NM Physician: 127
— Radiological Technician: 207
— Clinical Lab. Technician: 85
— Pharmacist: 31
— Scientists

The trend of NM scans utilization
under the coverage of NHI (2000-2012)

* The NM studies have been reimbursed by Taiwan
National Health Insurance (NHI) since its start in
1995.

* PET scan has been reimbursed since 2006

* The number of NM scans was 251,000 in 2012,
14,638 per million people.
* The most frequently performed studies are:

1. Whole-body bone scan (5,250/million people, 36% of all
scans),

2. Myocardial perfusion scan (4,592/million people, 31%),
and

3. Whole-body PET scan (934/million people, 6.4%).




Utilization of nuclear medicine studies in Taiwan, 2000-2012.
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Trend of NM studies in Taiwan, 2000-2012.

tehRABANERANAL)

The utilization of radionuclide myocardial perfusion imaging
and cardiac catheterization under Taiwan's universal health
insurance program 1 1 Cardoname Imaging (201) 29 1076 1042

Table 1 The number of CAD, MPI and cardiac cathetenizaton in
Taiwan, 20052009

Years CAD MPI Cardiac
catheterization

Incidence case  Prevalence case

2005 8,768 3284 2451 2897
2006 7.901 32,633 2879 301
2007 8336 34,004 1177 3,186
2008 7.635 34,007 3573 36N
2009 7.570 35117 3675 3,900

MPI may be underutilized to serve the role of gatekeeper
for cardiac catheterization.

MPI

151254

141314
140000 —_———— _ — T

119649

107020

. ——C

87162
B1113
7R =
64672

20000 +——————

60000 5
asgg SHT S3161 53009

42481
40000 | 34061

20000 - - - -

2000 2,001 2002 2,003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2,013 2014 1015 2,016

Impact of initial myocardial perfusion imaging versus invasive
coronary angiography on outcomes in coronary artery disease:

a nationwide cohort study Eur J Nuel Med Mol Imaging (2018) 45:367-574

In patients with suspected stable CAD, compared with initial invasive
CAG, a selective strategy guided by MPI was associated with lower

eZIS Z-score imaging system

By Prof. Hiroshi Matsuda, National Center of Neurology and Psychiatry, Japan




Brain Studies

NM studies in NTUH

NM Studies 2013 2014 2015 2016 2017 2018
MPI 7527 7694 7885 8021 7816 7869 &
Whole body bone 7614 7918 6763 6252 6688 6514 149
FDG PET 1918 1984 1976 2265 2589 2994 56%T
Lymphoscintigraphy 679 778 779 839 898 945
Tc-99m Sialoscintigraphy 690 605 693 780 769 897
TRODAT-1 Brain SPECT 199 299 257 467 496 706 x3.5T

NIH coverage in FDG PET
(since 2006.1.1, revised on 2010.6.1)

* Epilepsy focus detection for surgical planning
* Viable myocardium for heart failure

* Oncology (9 cancers)
« Breast ca, lymphoma:
+ staging, therapy monitering, recurrence detection, restaging
+ Colorectal can, esophageal ca, head/neck ca (exclude
brain ca), primary lung cancer, melanoma, thyroid
cancer, and cervical cancer:
+ Staging, recurrence detection, restaging

+ When CT/MRI inconclusive and state its necessity in chart
= With intention for further aggressive treatment

Indications for FDG PET in
NTUH (2019/01-06)

W“
33% 31% 9.0% 8.6% 7.2%

11.2%

Proportion

The proportion of total expense of NM study in the NHI expenditure

0.50%

0A5% —
R

0.40%

0.35% sk
.

0.30% = o*mi“ 30%

0.25% _—OI5%

0.20%

0.15%
The total expense of nuclear medicine studies account
0.10% for about 0.48% in the total NHI annual expenditure.

0.05%
0.00%
2000 2001 2002 2003 2004 200% 206G 2007 2008 2009 2010 2011 2012
Proportion 0.21% 0.25% 0.27% 0.27% 0.29% 0.30% 0.32% 0.35% 0.38% 0 38% 0 44% 0.44% 0.46%

Year

Cost analyses
(Relative to NHI
reimbursement)

e s

MPI stress/res [MIBI)* 65% 8% 9% 82%
MPI-resting(MIBI)* 6% a% 8% 81%
MPI (T1-201)* 43% 8% 9% 60%
Bone 54% 13% 19% 86%

Tumor (Ga-67) 7% 19% 15% 111% —

Inflammation (Ga-67) 99% 25% 19% 142% =
ECD Brain perfusion 59% 3% 4% 65%
MUGA 56% 9% 17% 83%

Renal cortical 67% 17% 23% 107% —
Renal (DTPA)* 41% 17% 17% 75%

Renal [MAG3)* 109% 17% 18% 143% —
TRODAT-1 61% 2% 6% 73%
Sialoscintigraphy* 33% 15% 21% 69%

Lung perfusion 56% 14% 20% 90%




PET tracers

* NIH coverage tracers:
* F-18 FDG
* F-18 NaF (when Tc-99m shortage)
= TFDA approval but Non-NIH-coverage tracers:
* Florbetaben (Amyloid agent, NeuroCeq, Piramal Imaging)
F-18 DOPA (PD, brain tumor)
F-18 FLT (Cell proliferation marker)
C-11 Methionine (HCC, brain tumor)
C-11 Acetate (HCC)

C-11/F-18 Choline {HCC, prostate cancer, parathyroid
adenoma)

* Clinical Trial tracers:
» (C-11 PiB, florbetapia (Amyloid agent, Amyvid)
+ T-807, PBB3 (tau)
» (a-68 DOTATOC (Neuroendocrine tumor),

DR S

Ga-68 PSMA (prostate cancer)

Therapy Radiopharmaceuticals

* NIH coverage agents:
= 1-131 (thyroid cancer)

* Ra-223 (prostate cancer bone metastases, 2014, NHI at
2019/03)

* TFDA approval but Non-NIH-coverage agents:
= ¥-90 Microsphere (HCC, liver metastases)

* Non-TFDA approval agents:
« 1-131 MIBG (pheochromocytoma, neuroblastoma)

Problems we face

. 1r;IHI reimbursement hasn’t been adjusted since 1995,
ut

» the price of radiopharmaceuticals and scanners have been
increased significantly

* Under-utilization of nuclear medicine studies
+ especial PET scan
= ~1500/million population in Taiwan
+ ~5000/million population in Japan

* Physicians hesitate to use PET scan because of worrying about the
reimbursement been cut by NHI

+ Regulation of TFDA
« The license of some existing drugs have been suspended
while new drugs can’t come in due to long and tedious
process
= NM drugs should not treated the same as ordinary drugs

Thank you for your attention!
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Regulations of Nuclear

Medicines in Taiwan

Mei-Chen Huang
Taiwan FDA
July 26, 2019

Qutline

* Regulations for Radiopharmaceutical Drugs
— Definition, Regulations
— Documents Required for the Registration

¢ Review Process of Radiopharmaceutical Drugs (NDA)

e Statistics of the Approved Radiopharmaceutical
Drugs in Taiwan

¢ Regulations for Positron Emission Tomography (PET)
Radioisotopes

o Future Prospects

Radiopharmaceutical Drugs

e Definition: "EE '

Drugs containing radioactive substances for human
uses. After being administrated to humans, the drug
can diagnose, monitor, treat, alleviate disease
conditions or achieve other medical effects.

[Article 4, Regulation for Registration of Medicinal Products |

LR LN
paREEnREE

Radiopharmaceutical Drugs

e Composition:

— a radionucleotide (e.g., technetium-99m, iodine-
131,etc.)

—a nonradioactive pharmaceutical

e Applications:
— for diagnostic purposes
— for therapeutic purposes

(X RN
Mppp RERREE

Regulations for Radiopharmaceutical Drugs

< _lﬂl;uiddhumm 7

/\4' adopted in Taiwan §
b

Regulation for Registration of Medicinal Products

Regulations on Human Trials

Regulation | Regulation on Good Clinical Practice (GCP)

Regulation on Good Manufacture Practice (PIC/S

GMP)

Guideline on Clinical Trials of Radiopharmaceutical

Drugs

Guideline on the Assessment of Radiopharmaceutical

Drugs

Law Pharmaceutical Affairs Act

Guidance

REGULATION

4, " i

Regulations for Radiopharmaceutical Drugs

e Registration:

— Information that should be submitted with the application
for drug registration of radiopharmaceutical drugs are as
specified in Appendices 10 and 11.

— The application should comply with the Guideline on
Clinical Trials of Radiopharmaceutical Drugs and the
Guideline_on the Assessment of Radiopharmaceutical
Drugs as announced by the central health competent
authority.

— Regulations for new drugs stipulated in this Chapter are
also applicable to radiopharmaceutical drugs with new
dosage forms and new doses.

[Article 43, Regulation for Registration of Medicinal fm‘dusts‘}
fparesenny




Documents Required for Registration (1/2)

Appendix 10, Documents Required for the Registration of Radiopharmaceutical Drugs )

1 Application fee (NTD 150,000-800,000) 11 Testing specifications, methods and
: Application form results of final products

1 Assurance statement 12 Manufacturing and control standard
or batch records of the tentative

Form for sticking label and package
2 T RRREE A pAckes: production batch

insert
13 Validation documents of analytical

s Authorization letter (for imported products)
methods

& Certificates of Pharmaceutical

Produck (ot tkarted sFadiets) 14 Validation documents of critical

manufacturing processes

15 Documents of stability study

:¢ Technical documents (as listed in
Appendix 11)

7 Formulation basis (for local products)

+ GMP certificate

o Testing specifications, methods and
results of API

10 Testing specifications, methods and
results of excipients

Documents Required for Registration (2/2)

[Appendix 11, Technical Documents Required for the Registration of
Radiopharmaceutical Drugs as NEW DRUG]

e Description

— Properties and a comparison with other drugs, uses in other countries,
origin, discovery process, etc.

Specification
— Testing methods and specifications of physicochemical properties

e Non-clinical animal study reports
— Safety report, efficacy report, PK report

e Clinical trial reports ’ For the detailed requirements of each
— Design and results of clinical trials kind of applications (New ingredient
~ Literature review and citation for diagnosis/treatment, New

Vo, iministration route, New indication,
e Radiation dosage study reports e dosage form, New dose), please
refer to the checklist of Appendix 11.

A, | 31" Pudnetututttusiad

Review Process of
‘Radiopharmaceutical Drugs-
(NDA)

" #oE W B B
R aREnEEE

FDA i ics oo nig acsranismoncn

w0

Review Process of Radiopharmaceuticals (NDA)

Application submitted to TFDA
-

Documentation Evaluation N

Center for Drug Evaluation (CDE)

Project Review Team
Manager cmc Pharm/Tox PK/PD Clinical

Statistics

Assessment Report

Asking for suggestion f

10

Expedited Review Pathways for NDA

DA Review Track

Unmet medical need

Breakthrough
Therapy Approval
h With ]
Priorl.ty Revlew C\:m:vlllnsdeﬂr Ckmfa?asj:iery
Designation fEfficacy Dats [Efficacy Data
1 ! q l—.
| Standard | Abbreviated | Priority | | Standard | Standard

Review | Review | | Review | Review }_, Review
oD

11

Criteria : Criteria_{meet 2 of the following]
TNGE - New drug

- Serious dizease + uinme! medical need

- USFI
SREMEMHLY « Priority counseling + R&D grants + unmet medical needs

approved (2 oulof 3) a

‘rm: coTn NN

Enhancing Review Efficiency

W Clinical > Marketing Approval >
i Establish “Review process and Timeline” (2016) '

i Announce “Refuse-to-File” (2016) i

i Try-out “Pre-NDA meeting” llﬂlﬁi I

Announce “Points to consider for all types of NDAs” l
ml‘ﬂ

|___Establish “On-line submission platform” (2018) i
,—mﬂ"ﬂ

‘Consultation and
Rolling Review
(2016)

N
09

ESES

o s e
v

e o reney




Statistics of the Approved Radiopharmaceutical Drugs in Taiwan Statistics of the Approved Radiopharmaceutical Drugs in Taiwan

——— (Dvgoame —— [Manfacurer——— Liosloion
= lodine-131 Oral Solution “INER* INER (Taiwan) Thyroid dysfunction
Sodium lodide (131-) Therapy ~ ANSTO Health (Australia)  Hyperthyroidism; Thyroid
Capsules cancer
ent 12% PPhE Sodium lodide (131-)  PET Pharm Blotech Thyrotoxicosis;
Capsules (Taiwan) Hyperthyroidism; Thyroid
cancer
Xofigo Solution for Injection Bayer/ Institute for Energy Castration-resistant prostate
Technology (Norway) caner
Sodium lodide {I-131) Oral ANSTO Health (Australia)  Hyperthyroidism; Thyroid
Solution cancer
Sodium lodide Na 131- National Center for Hyperthyroidism
POLATOM capsules Nuclear Research (Poland)
Capsion 50-3700 MBq Capsules Cis Bio International Hyperthyroidism
(France)
fearEnsens (ERTT LN
13 14
Positron Emission Tomography (PET) Radioisotopes
(PET Drugs)
Short half-life V.S Long transport distance
PET center in 9 hospitals 1 Pharmaceutical company

Regulations for Positron L|
Emission Tomography (PET)

NTUH, T

CSMUH

Radioisotopes

Compounding Manufacturing

[ Direction and Guideline [PIC/s GMP]

for PET Radicisotopes
Compounding ] |

|
Under TFDA's inspection N
S LELLL
15 16
Direction and Guideline for PET Radioisotopes Direction and Guideline for PET Radicisotopes

Compounding Compounding
revised in 2015.09.14/2019.04.02

* Must be produced according to Quality Standards/Requirements in the

e Referred to PET Drugs-CGMP (US FDA), ensure the D'"*“"’T and G“;“""“
5 e ~ Facilities and equipment
safety and qual'ty of PET radlmsotopes ~ Raw materials, container and cap seal
o Only applicable for the radioisotopes with short half- - C°:P°““d""g process
" . . ~ Laboratory
life (eg F-18, 109.8 mins, C-11, 20 mins, N-13, ~# Quality control of final product and release
9.96min, etc ) # Labeling and packaging
e can be compounded in the PET centers with 4 T{a"ss’o.”amn
i o ~ Complain
physician's prescription ~ Record

e Need professionally trained operators and e Currently available items: F-18-FDG, F-18-FDOPA, F-18-NaF, C-11-Sodium
pharmacists Acetate, N-13-NH3, F-18-FLT, F-18-FCH, Ga-68-DOTATOC

‘BN N eTanx
fppnenenay




Future Prospects

e Continuously revise/update the
regulatory requirements to be inline
with international standards:

— Guideline on the Assessment of
Radiopharmaceutical Drugs

— Guideline on Clinical Trials of
Radiopharmaceutical Drugs

— Direction and Guideline for PET
Radioisotopes Compounding

o Facilitate the development of
radiopharmaceutical drugs

L NN
dpansmmrnay

Thank you for your listening!
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USE OF NUCLEAR MEDICINE
IN THAILAND 2019

*HISTORY*

1t NM center in Thailand was in
Bangkok, Siriraj Hospital 1955
Established by

Professor Romsai Suwanik

Society of NM of Thailand
was established in 1977

120 members

HISTORY OF NUCLEAR MEDICINE & NUCLEAR NEUROLOGY IN THAILAN

1st Nuclear 3 Nuclear Nuclear
Medicine Center Medicine Center Medicine So
Siira] Hospdal Rajavith Hosprtal of Thailan
ProfVichoil Makumkrong Poshyochinda
1959 1967, 1969
sA ‘i‘ 3 ,;
a &
1960 1977

’ 1st Brain scan &
27 Nuclear
Medicine Center 1st Publication in
Chulalonghkorn Hospital Nuclear Neurology
KCMH from
Chulalongkorn/KCMH

“Prof Sombat

Prof. Makumkrong

3| /ﬁ
Prof Romsai Cf
 —

sidents of THAI SNM Prof Vacharee

Prof Vacharin

Yuthana Saengs

il THAI SNM 2019




; UPTO DATE THAI SNM 2019

*Current THAI SNM members : 375

95 NM physicians, the rest are physicist, technologist,
radiochemist/pharmacist, nurse

< Current activities : 2 regular scientific meetings in March
and December

HnnnTAERUARBoIw nzvalng
Nuclear Medicine Society of Thailand

l NUCLEAR MEDICINE CENTERS IN
THAILAND
Government hospitals 22
University hospitals —9 (5 residency training centers)
Non-university general hospitals — 8
Non-university cancer hospitals - 5
Private hospitals 7

General hospitals — 4 =
[ Total 29 centers

Cancer hospitals — 3

Government Nuclear Medicine Centers

0
1950 1960 1970 1980 1990 2000 2010 2020

DISTRIBUTION MAP
77 PROVINCES
POPULATION 69 MILLIONS
BKK 8,597,808 ( 12%) (EE_
TOTAL 29 NM CENTERS
BKK 16 (55%)PROVINCIAL 13 (45%)
2 CENTRAL

3 NORTH

SOUTHERN
4 NORTHEAST

EAST /D

2

(53

Nuclear Medicine Centers in
Provincial area

o = existing

p = planned

m = need more
man power

x = suggest

77 PROVINCES
POPULATION 69,123,621
e (BKK 8,597,808)




Thai NM Board
training (3 yrs)

ATIONAL HEALTH CARE SCHEME AND REFERRAL SYSTEN

Base on type of national health care coverage

- Government/ State enterprise/Bangkok metropolitan officers
/Military 2.2 million

- Social security scheme for employees 13 million

« Universal health coverage scheme for Thai people at registered
hospital near habitation or hometown 54 million

Base on type of national hospital referral system

*Refer patient from Iprin’mry to secondary to tertiary and
supertertiary hospita

PERSONNEL

Job Number
Physician 95
Physicist 29
Technologist 106
Nurse 59
Pharmacist 15
Chemist 17
Scientist 3
Others 47
Engineer 3
Neurologist 1

Gamma Counter 12

Gomma Probe 12

Rectilinear scanner ]

Static gamma detector L]

Planar gamma camera 1
SPECT gomma camera 27
SPECT/CT gamma camera 18

EQU]PMENT Cardiac SPECT H
IN PET-CT scanner n

25 CENTERS PEM .
Cyclotron 4
Dose calibrator 10

Survey meter 7
Bone densitometer 10

Wipe test 2

Contamination Survey meter 2

Chemiluminescent 2

TLC counter 1

STATISTICS PET/CT AND POPULATIONJ

Thai population are 69 millions, 11 machines , so the rate of one PET/CT is
for 6.27 million population

South Korea

is one of the leading countries in Asia for the number of PET/ CT with 148
machines

The rate of one PET/CT is for 0.32 million population

RAN 6061900 101LIABARCA)

STATISTICS PET/CT AND POPULATION

Thai reimbursement PET/CT study cost is only for government officer sector
*Only for 2 indications approved for reimburstment due to limited
government budgets :

* 1 Non small cell lung cancer with staging for curative surgery

* 2 Suspected recurrent colon cancer with negative study from CT and MRI

THAT SNM :have submitted 9 more indications for reimbursement from the
government sector but has not been approved .

*Ongoing universal coverage for Thai people policy will intensively accepted for
treatment in Lymphoma and on process of cost benefit and effectiveness evaluation




NUCLEAR MEDICINE 59455 STUDIES ‘ NM TREATMENT IN 25 CENTERS
IN THE YEAR 2016 3

Treatment Number
The top five studies : Thyroid malignancy 3566 28.8%
Bone scan 47.5% idi
3 H thyroid 8658 0

Total body scan (1131) 12.3%, YRETTIEICIEN 70.2%
Cardiac scan 11.3%, Polycythaemia vera 2
HE O,HCOIOgy R Bone metastases (Sm153-EDTMP, Ra-223) 41
Thyroid scan 7.5%

Synovitis 10
These five studies composed of 87.9% .

Other: e.g. Y-90 microspheres, I-131 MIBG, 61

NUCLEAR MEDICINE RESIDENCY
TRAINING NM BOARD

COMMITTEES
2019 o

Started in 1988 with 5 university medical institutes for 3 years
training course

*Thai Board of Nuclear Medicine set up by Thai Board
Committees of Nuclear Medicine and under Royal College of
Radiologist of Thailand

Exams: Thesis, MCQ basic and clinical aspect, oral and cases

CYCLOTRONS IN THAILAND

Chulabhorn National Cyclotron GE 2006
BDMS Hospital ACSI 2006
Siriraj Hospital Sumitomo 2014
Chiangmai University Hospital
Sumitomo 2014

scoming Cyclotron:

TINT : Rosatom (Russia )
nctioning in 2021 at Ongkharak

Service
g

Quality Management Audits in
Nuclear Medicine (QUANUM)

T

INTERNATION/

STANDARDS

Education

World Federaffion of Medical
cafion




Chulabhorn hospital
I

NATIONAL CYCLOTRON AND PET CENTRE (NCPC)
Data courtesy of National cyclotron and PET Center, Chulabhom Hospital

BDMS HOSPITAL ppgeon

BANGKOK CANCER HOSPITAL

co 2014410}
e

Collaboration with Osaka University
(Opening ceremony in T014)

“FICE OF ATOMS FOR PEACE :TO REGULATE SAFETY
[LIZATIONS OF RADIATION AND NUCLEAR MATERIALS.

THAILAND INSTITUTE OF NUCLEAR TECHNOLOGY
(TINT )




T .global medical solution

BANGKOK, SEP7/2017 — ROSATOM (RUSSIA) AND , : ’ ———
KINETICS CORPORATION LTD. (THAILAND) WILL SuppLY A C¥clotron 30 Mey
CYCLOTRON COMPLEX WITH RADIOCHEMICAL | proton energy at
LABORATORIES FOR THE  Ongkharak
THAILAND INSTITUTE OF NUCLEAR TECHNOLOGY (TINT) ' 5400 square meter

“the service difference”

% TINT:

* GMS

* Biogenetech
* BDMS

* Chulabhorn

Biomedia

Radicpharmaceuticals TINT Suppller GMS

e q " TECHNETIUM GENERATOR

#9nTc-DTPA ! v

9mTe-ECD v v Producer Supplier
FECHNETIUM  smepynitoc J

99 Te-MAA N N IS/France Biogenetech
JNIT DOSE e 7 5

99mTc-MDP 3 v 2oland Biogenetech

99 T-MIBI \ v

e J ientech/Australia GMS

v
oAt \allinckrodt/Netherland GMS
99mTe-Phytate v v




ON-TECHNETIUM | |
8 upp

THERAPEUTIC
RADIOPHARMACEUTICALS

Supplier

adiopharmaceuticals
s Biogenetech ~ Wattanosoth

GMS

TINT

Chulabhorn

’ PET STUDIES IN 8 CENTERS I

"OLD i RS

ATS Oncology P e L
Brain -I 61 l 2.-7%
Cardiology : EINROY) 2
Infection : 9
Bone 181 31%

‘ “ L D . RN TERS IN i [RIRAJ HOSPITAL

1 Siriraj university hospital
2 King Chulalongkorn Memorial university hospital
3 Chulaborn hospital

4 -5-6 Rama, Chiangmai , Khonkhaen university hospitals

'223 hospital beds

10 buildings

i millions OPD visits
10,000 IPD admissions
108 full time physicians
4327 employees

Indergraduate, postgraduate,
esident and fellow training




NM SIRIRAJ
HOSPITAL

10 PHYSICIANS : i '
1 Cyclotron | - _ p— e ; « Experiences
2 PET/CT | Te-MA?
4 SPECT/CT 1 SPECT
1 SPECT CZT
7000 NM imaging/Y
13000 NM thyroid/Y
25000 NM lab
500 PET CT cases

LIVER 1837144 ¢!

NATIONAL CYCLOTRON and *‘CP(7HCO%‘I§‘F?A‘3I"‘ORN
PET CT CENTER 2006 % | CYCLOTRON I PETCT 1 SPECT CT

RP PRODUCTION

| 1%F-FDG

59 woseiat | 18F-FDOPA

2009 " C-Choline
" C-Erlotinib
1C-PiB
18F.THK-5351
18F-FLT
2Ga-PSMA

f. Dr. HRH

ncess Chulabhorn

2015 Tracer dose sell 1874 doses
2016 Tracer dose sell 2448 doses
increase 30.6%




TRACER DOSE SALES

A

'B__,’) oL AL ATy :
NATIONAL CYCLOTRON AND PET CENTRE
- A
Radiopharmaceuticals Radiopharmaceuticals
B #rDG wrroOPA 177Lu-DOTATATE
o BETHKS351 ST
' rue
R “C-CHOLINE LC-ERLOTINIB
L]
S5 Ga-PSMA-11 c-piB
28 218 a0y F.0 B0 { i bl 15E.PSMA-1007 **Ga-DOTATATE »Future
—— -A5O-WATER
PET/CT CASES
PET CT CASES 1400
INCREASE 100% | _
1000 e
'ET/CT an
10 cases PET CT in 2016 800 a0
297 cases PET CT in 2017 500 BEETCE | s
In sale 50% price ” -
4
from 40,000 to 20,000 baht -
1 400
( 36,000 to 18,000 Taiwan D) 200 1 - '
Jp to 2019 o i W._ v .
006 2007 25 11 2007 I8 2019 fan-May)

H20I5 E20I6 M7 EXIA RXIT fanlMay)
Dl curtoy of Nefiorsd Cychatran i FET Gurdes, Oindatzbarm b

CA prsisic

CA et

Lymghoma

TOP 5 IN PET/CT CASES

RADIOPHARMACEUTICAL FOR PET/CT BRAIN
(JAN-MAY 2019)




| #%+*THERANOSTICS**#* || %
9 "‘E!A_J; Diagnostic imaging with Ga68
e dotatate and PSMA since Dec2017

|
|
Radionuclide therapy with Lul77 |
dotatate and PSMA since April 2018 |

.

THERAPEUTIC

» Lu177-PSMA 10 cases
» Lu177-Dotatate 4 cases
> Y-90 microsphere 47 cases/year

> Ra223 2 cases

015-WATER

0O15-water myocardial perfusion 3 cases

O15-water Brain 2 cases

Advantage

Short half life -> can be perform consecutive stress and rest data acquisition,
Clinical protocol can be complete within 30 minutes.

High sensitivity.

Free diffusion across capillary and cell membranes.

High extraction fraction -> provide accurate quantification of myocardial blood flow.

Low radiation exposure.
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CMH

KCMH

University hospital
Undergraduate, postgraduate resident
and fellow training
6 physicians
No eyclotron

IPET CT 2 SPECT 2SPECTCT
4000 NM imaging/y

270 PET CT cases/y

NM KCMH HOSPITAL:

THERANOSTICS

Targeted Radionuclide Therapy

in metastatic castrate- resistant
prostate cancer

using Lu 177 PSMA




KCMH THERANOSTIC TIMELINE

Coming Soon e
First dose 225Ac-DOTATATE —=¢

Jun Targeted alpha Px

st dose
Uu-HADOTATATE ——e

9_0'«,9

e 31 May First dose 8Ga-HADOTATATE
0\’% e——— 24 Apr First dose 8Ga-PSMA

y-q'— 14 Feb First dose 77Lu-PSMA

KCMH Patient 1" Lu-177 PSMA 120 mCi. on 14 Feb 2018

5 MmN

Foenon Al

{ AN
A CLINICAL RESULT IN KCMH o

o TN

"THERANOSTICS
PRRT LIGANDS

| J " W Ga68 dotatate diagnosis of neuroendocrine tumor
!

77Lu-PSMA

- // . Lul77 dotatate treatment in neuroendocrine tumor
] 1/, . ’

2 months / 1% case in June 2018

% & 27 Feb 2019
THERANOSTIC AT KCMH -

®8Ga-PSMA
77Lu-PSMA

50

50 68Ga-HADOTATATE
:z 177Lu-HADOTATATE
s 27

30

» 11

:_5 — 7

Update July 14, 20:




FROM THE PAST 1955 Early Pase:

35‘frmar 1960 5

ISTORY OF
UCLEAR NEUROLOGY

* Brain scan started at
Chulalongkern University

(Chulalengkorn Hospital, KCMH)
since June 1, 1967

* Rectilinear scanner
© Hg-203
© 625 cases/2 years

SHEe

TR —.

>

Suwanwela C, Poshyachinda V. Peshyachinda M, Suwanwela N, Radioisotope scanning of the be

I Med Assoc Thai 1969.52(10) $12-831
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Emerging SPECT
TRANSITION 1080's

VL IRTPCC BT N ST T

NEW AGE

SPECT/CT
PET/CT

NATIONAL BRAIN PROJECT BY NM TECHNICS

Associated Prof Supatporn
From KCMH

I.r' - £ .

- PS8
Brain studies are growing in NM centers of Thailand as
of many Asian countries

Dementia, Epilepsy, Cerebrovascular disease, Parkinson
disease, etc.




LAUANEASHILARES

Tulsea & A -3

m2015
m 2017

2019 (1ill April)

202

BRAIN SPECT & CSF BRAIN PET
(SPECT: ECD, TRODAT) (PET: FDG, FDOPA, Amyloid, Tau, Amino acid)

NUCLEAR NEUROLOGY STUDIES

SCOPE OF THE COURSE :

3JASIC CLINICAL NEUROLOGY IN DEMENTIA AND EPILEPSY
{EUROIMAGING PROTOCOL AND TECHNIQUE

MAGE INTERPRETATION:

QUALITATIVE ASSESSMENT

QUANTITATIVE ANALYSIS USING APPROPRIATE SOFTWARE

JPDATE IN RADIOPHARMACEUTICALS IN NEUROIMAGING
yTUDIES

FOREIGN CONTRIBUTORS : [AEA

ADEMIC ACTIVITIES TO PROMOTE NUCLEAR NEUROLOGY

Nuclear Neurology meetings & workshops

1% National training course in Nuclear Neurology at KCMH (Nov 2017)
2 National training course in Nuclear Neurology: SPM course at KCMH (May
2018)

International training course & workshop: Neuroimaging and brain mapping in
dementia and epilepsy at Siriraj Hospital (May 2019)




ROJECTS & ACTIVITIES TO PROMOTE NUCLEAR NEUROLOG
AT NATIONAL LEVEL

IAEA-RCA project RAS 6083 (year 2016-2018): National training
courses

I |IAEA-TC project THA 6043 (year 2016-2019): Fellowship, scientific
visit, training courses, guideline development

IAEA project RAS 6091(year 2018-2020): Short-term fellowship
training

- MOU between THAI SNM & JSNM in 2016: eZis software
Workforce to get reimbursement for Nuclear Medicine procedures

1 Thailand Clinical practice guidelines & procedure development
(2019-2020) start on 1* meeting July2,2019

THAI SNM COLLABORATIONS:

! International Atomic Energy Agency (IAEA)

Asian Regional Cooperative Council for Nuclear Medicine
(ARCCNM), Asian School of Nuclear Medicine, AOFNMB

I World Federation of Nuclear Medicine and Biology (WFNMB)
MOU with Japanese Society of Nuclear Medicine (JSNM)
MOU with Taiwan Society of Nuclear Medicine (TSNM)

MOU with INER ( institute of nuclear energy research)

THANK YOU




Overview of Regulatory Framework of
Radiopharmaceuticals in Thailand =

Professions

Pharm D
P Inspactor
[, Thai FDA

Radiopharmacy in Thailand :
Regulatory Framework

Future Plan

Import

Radiopharmacy in Thailand *;*

Office of Atoms for Peace; OAF Thailand

« licenses the possession and use of
Radioactive material

Bureau of Drug Con Thai FDA

* Pre-clinical and Clinical Trials
+ Marketing Approval

» New Drug Application (NDA)

+ Manufacturing process

Responsibilities of the Thai FDA about

Radiopharmaceuticals (RPs)

Supervision of activities in the field of RPs
supplies, organization and administration of
the notified guidelines, including guidelines
processes governing the production,
importation, transport and storage,
distribution, supply of drug procedures.

~ Regulatory Framework




\ exemption

" License
* Personalized

medicine; Hospital

* GCP, GMP, GDP

* Import/Manufacturing

¢ Marketing Authorization

Regulatory Framework

;‘!?i
FiN

Medical care or Clinical Research

sHospital and clinical research exemption:
Drug Act B.E. 2510 Section 13 (2)
“production of drugs in accordance with
the prescription of a practitioners of
medicine or practitioners of the healing
arts for a particular patient” and
“importation by ministries, sub-ministries
and departments which have a duty to
prevent or treat disease”.

Regulatory Framework

Drug Compliance

IND/IMP

Registration Verification

| chJ Marketing Authorization; nrugApproval

Comrnon Technical

3

Good Manufacturing Practice:
- GMP Inspection

- GMP Clearance of Overseas
Pharmaceutical Manufacturers

Regulations

fppLeom

Regulations

ATA
&

-

Drug Act B.E. 2510
\

(Ministerial Ordinance on Requirements and
Conditions of Manufacturing of Modern
\Medicines B.E. 2546

5

Ministerial Notification on GMP B.E. 2559 ‘3310;5

\,
rPI!’.‘J‘S Guide to Good GMP PE 009-12; specific

Annex 3 Manufacture of Radiopharmaceuticals
.

]
J
J
|

Regulations *;’ Ak

| Imported products

» Thai FDA Notification on GMP
y Clearance of Overseas

; ; Pharmaceutical Manufacturers
B.E. 2560

'Pharmacowgliance and product
safety monitoring program




Production of Radiopharmaceuticals

Drug Submission of RPs

MEFDG
+Radium-223 (Xofigo®)

Regulatory Procedure

Establishment of production site
License

Registration Application of RP
Product

Submission of CTD

Re-Inspection Process by

Establishment of the Registration using Risks based approach
Certificate is valid for 7 years

Import of Radiopharmaceuticals
Registration Procedure

Registration Application of imported RP Product (needs license
from OAP)

Drug Importing Application Form

Registration Application of RP Product/
Submission of CTD

GMP Compliance Verification: GMP Clearance of Overseas
Pharmaceutical Manufacturers (Certificate of Pharmaceutical
Product: CPP or GMP Certificate is required)

|’ ~ Applyfordrug |
2= uiwnion )
L ;:’:r’ennlngrPrrocnu |

“Review by T
Experts/Subcommittee |
(Technical Review) |

p - |
I Make decision by FDA E: m
g - |

GMP Inspection System

Remota Inspection |

GMP Clearance of Overseas Pharmaceutical 53

Manufacturers

S -PIC/S and ASEAN Listed Inspection Service ;]-{:15 %
! L

@.

B -Certified by PIC/S and ASEAN Listed
Inspection Service

fopLcom




Quality, Safety and GMP in AR

radiopharmaceutical practice in Thailand . &

Guidance documents on quality, safety and GMP in radiopharmacy
is

Current status of radiopharmacy GMP compliance comply with
PICIS guideline F
uture Plan

Guide to Good Practices for preparation of medicinal products in
Healthcare Establishment (follow PIC/S PE010-4) IAEA and WHO as
complementary for : small scale production of radiopharmaceuticals and
in-house production of PET and therapeutic RPs in Hospitals.

Quality control of RPs is considered according to International
Pharmacopeia: Radiopharmaceutical monographs updating in association
with WHO. Results are controlled in CTDs

Acknowledgements **

Y7

7

e Dr.Suchart Chongprasert,

Developing Guidance on Registration of Director, Bureau of Drug Control, Thai FDA
specific to Radiopharmaceutical products « Dr. Putthiporn Charoenphun,

Division of Nuclear Medicine, Faculty of Medicine,

Developing on Guide to Good Practices for Ramathibodi Hospital, Mahidol University
preparation of medicinal products in ;
Healthcare Establishment (follow PIC/S * Aupattra Bongsr,

PE010-4) Pre-Marketing Control Division Thai FDA




APPLICATION OF NUCLEAR
MEDICINE IN DIAGNOSIS AND
TREATMENT OF CANCER AND
OTHER DISEASES IN VIETNAM

MAI TRONG KHOA, Prof., PhD., MD.

The Nuclear Medicine and Oncology Center, Bach Mai Hospital

The Nuclear Medicine Department, Hanoi Medical University
Hanoi-Vietnam

VIET NAM

Equipments of Nuclear Medicine
Equipment

SPECT

PET/CT 12
Radioactive seed implant system 1
Dose calibrator 39
1-131 concentrator 31
Osteoporosis meter 19
RIA, IRMA system 5
Cyclotron 5
REACTOR 1

Human resources of Nuclear Medicine

Nuclear Medicine physician 163
Medical physicist 45
Radiopharmacist 29
Nuclear Medicine technician 101
.Nuclear Medicine nurse 186

NUCLEAR MEDICINE IN VIETNAM

% In Vietnam: - Department (center) of N.M.
- Department (center) of Oncology
- Combination: NM and Oncology

of Department (Center)

< Human resource capacity:

* NM Physicians : 163

Medical physicists: 45

* Radiopharmacitical Pharmacist: 29

NM Physicians and Oncologists (2 certificates)

.

Production and supply of radiopharmaceuticals and
marked compounds in Vietham

“* Production of Radiopharmaceutical:

¥ There is only one nuclear reactor in Da Lat that produces some
radiopharmaceuticals: 1-131, P-32, Tc-99m ... and some marked compounds.

¥ Production capacity is unable to meet the needs of nuclear medicine and
oncology facilities throughout the country.

¥ Radioactive isotopes, marked compounds produced by the Da Lat Nuclear
Research Institute have expired visa of the Ministry of Health of Vietnam.
They are applying for re-issuance.

% The import of radiopharmaceuticals:

¥ Many radiopharmaceuticals marked compounds must be imported from
abroad to meet the needs of diagnosis and treatment in hospitals.

¥ There is only one company eligible to be licensed by the Ministry of Health
to import, distribute and transport radiopharmaceuticals. NM and Oncology
facilities are facing many difficulties and always lack of
radiopharmaceuticals for diagnosis and treatment.

¥ Some hospitals are importing Radiopharmaceuticals from companies that
do not have permission from the Ministry of Health

<+ The operation of Cyclotron

¥ Vietnam currently has 5 cyclotrons (03 cyclotrons are in operation).

¥ The amount of FDG is insufficient for the operation of 12 PET / CT machines.




NUCLEAR MEDICINE IN VIETNAM:
ONCOLOGY, CARDIOLOGY,
NEUROLOGY, ENDOCRINOLOGY...

++>90% NM techniques are using in
oncology

++<10% in Cardiology and
Neurology, Endocrinology...

BASIC INFORMATION

. Population: 94 millions
. Cancer incidence statistics:

People newly diagnosed with

cancer / year

| Age-standardised rate, incidence
per 100,000 peoplelyear

165,000

140.4

sk of getting cancer before age 75 | 14.5%

i People dying from cancer /year

115.000

Data from IARC GLOBOCAN (2018)

Number of new case and number of deaths in 2018,
both sexs, all ages

All cancers

Source: Glabocan 1018

Globocan 2018: 18 millions of new case and > 9,5 million

deaths GLOBOCAN 2018

Number of new case and number of deaths in 2018,
both sexs, all ages (In Vietnam)

® asmowordlpec 10000 "

In Vietnam (2018) each year there are 165,000 new cases and
115,000 deaths due to cancer

GLOBOCAN 2018

Application of Radiation in Medicine

Applications of Radiation in Medicine: Radiology, Nuclear
Medicine and Radiation Oncology

Recently, there are many new radiation techniques being used in
diagnosis and treatment of diseases, especially in oncology
field.

The rising trend of morbidity and mortality rate of cancers was
observed in Vietnam. The number of Radiology, nuclear
medicine, oncology Department/ Center are likely to increase in
order to meet the needs of diagnostic and treatment for patients
Many new technologies have been updated and applied in
Vietnam

Support of the Government, Ministries and Agencies

mamies - RT Centers in VN v enic

HaiPhong ™. Army hospital
nosphal  ~. 108 T~

Thai
nguyen
hospital

Da Mang Hospital
Hue Hospital

Cho Ray
hospilal = -

115 Hospital
FV Hospital 2
[private) Army haspital 175

Army hospilal 103 ospital

Bach Mai
Hospital
. Hanoi Oncology

8 :
. h?("ﬂ?lpiml

+ Da Nang Cancer
hosphal
Nha Trang
hospital

= HCMC Oncology
hospital

WienGiang ~ Dong Nai

hospital hespital




Nuclear Medicine
In Bach Mai Hospital

EQUIPMENTS IN BACH MAI HOSPITAL
(Combination: NM and Oncology Center)
-1 PET/CT Simulation, 2 SPECT, 2 CT Simulation
-1 Seed Implant Therapy System with I-125 for
Prostate Cancer
- Selective Internal radiation Therapy- SIRT (with Y-90) for liver
cancer

-1 LINAC
- 1 Brachytherapy
- 1 Rotating Gamma knife, MRI Simulation

Nuclear Medicine (Examinations)

Examinations (Bach Mai Hospital)

Numbers of Patients/Day

(/Month, /Year) PETICT

Numbers of Patients/Day - 10-15

Numbers of Patients/Month

Numbers of Patients/year

No. of applied nuclear medicine
procedures (2016)

No. of applied nuclear medicine (:ﬂZ:;iEm
procedures/ 20.765 7.270 40.791

treated or diagnosed patients B:zr;:f]af
No. of applied nuclear medicine 1.214 46 N/A 1.260
procedures/ treated or diagnosed
patients
No. of applied nuclear medicine 167 287 N/A 454

procedures/ treated or diagnosed
patients

I 22146 13.089 7270 42.505

No. of applied nuclear medicine
procedures (2017

No. of applied nuclear medicine A1: 985

dures/ 10.112 i
treated ol::::n:r;d patients 143.347 {Bach Mar; 9.604 164.936
Hosp.)

popbug voobovee et 1431 54 NIA  1.485

treated or diagnosed patients.

No. of applied nuclear medicine

procedures/ 173 387 N/A 560

treated or diagnosed patients

of applied nuclear medicine
procedures (2018

No. of applied nuclear medicine AT

procedures/ (11.322 in
treated or diagnosed patients 147.432 Bach Mai 7.782 167.991
Hosp.)
No. of applied nuclear medicine
procedures/
treated or:iingn:rlea patients 1.332 52 N/A 1.384

No. of applied nuclear medicine
procedures/

treated or diagnosed patients 195 392 N/A 587




No. of
applied
nuclear
medicine

procedures
(2016)

20T88SPECT/CT

Lot Therapy
0 = é_

No. of SPECT/CT
applied FEREIEATOTTET SR
nuclear

medicine

procedures e

(2017)

No. of
applied
nuclear
medicine

procedures
(2018)

— N

SPECT/CT

._ Therapy

——— ]

—BPECTACT) PETICT —Therapy

No. of applied s
nuclear p—
medicine
procedures

(2016, 2017,

2018) e oo
20808 ——

26808
CARDIOLOGY, NEUROLOGY

20n7 2,8

ONCOLOGY

No. of
applied
nuclear
medicine
procedures

(2016, 2017,
2018)

2016, 2017, 2018

** SPECTICT

PET/CT simulation for
radiotherapy planning in
Vietham




PET/CT SIMULATION RADIOTHERAPY PLANNING

CT simulation to define radiation Ry f[eag=lITENENE

volumes BTV biologic target volume = biological tumor
GTV - Gross tumor volume CT or MRI volume - including metabolic information of
CTV - Clinical target volume the tumor - early and accurate.

PTV - Planing target volume .

- Localization by
3D laser system
(X-Y-Z)

- PET/CT scan

The Nuclear Medicine and Oncology Center
Bach Mai Hospital CT image PET/CT image

Award from the Ministry of Health to the Nuclear Medicine and
Oncology center for the application of PET/CT simulation for
Intensity Modulated Radiation in cancer treatment

PET / CT SIMULATION AND IMRT RADIATION THERAPY PLANNING
IN THE NUCLEAR MEDICNE AND ONCOLOGY CENTER, BACH MAI HOSPITAL
(Science Technology Innovations in medicine, 2011)

3. Radiotherapy
planning base on
PETICT simulation

VO DUNG KT THUAT PETAF MO PHONG XA 7RI ot

BIEN LIEU TRONG DUEU THRT UNG THL

Case study: Nguyen B. T., male, 59 years old, Lung cancer Male, 45 ys
T2NOMo, Squamous cell carcinoma. Chemo + IMRT: 66Gy, 6 Middle eosophageal cancer, T,N,M,
beams with PETICT simulation

- Prolong dry cough - Lung tumor after 3 cycles After 6 cycles of chemo +
- Lung tumor before of chemotherapy: SUV=3,24  radiation: - No cough g
treatment: 2x3 cm - Complete response ); j
SUV=6,89 - Low radiation “y 3
complication. Good QoL Jl—"'. Pa”
Before treatment After treatment,
Tumor 5x7,2cm, max SUV=11.86 Tumor 2,9x1,2cm, max SUV=3,10




Atlas

PET/CT m{t 58 bénh ung thi Atlas PET/CT in

& ngudr Vigt Nam the Vietnamese
g

cancer patients
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PERMANENT RADIOACTIVE 1-125
SEEDS IMPLANT

Seed Implant Therapy
for Prostate Cancer

PERMANENT RADIOACTIVE SEEDS IMPLANT

. - ) ) I-125 seeds are
Wi lagicr implanted directly into
Ser ! the prostate tumor,

o
destroying tumors

Small size 1-125 seeds hile | ffecti
I-125 seeds in the WAl g ect!ng
applicator the surrounding
healthy organs such
as bladder, rectum,
diminishing
complications for the
patient, physiologic
I-125 seed implant into function remained.
prostate under the
ultrasoul guidance

PERMANENT RADIOACTIVE |-125 SEEDS IMPLANT
AT BACH MAI HOSPITAL
In Vietnam, the permanent radioactive 1-125 seed implant was

first implemented in the Nuclear Medicine and Oncology center
of Bach Mai hospital since April 2015

> 10 prostate cancer patients have been treated

Effective: 100% symptoms reduction, PSA become normal,
improvement of life quality

Safety: No serious complications

Radioactive seed implant: Prostate cancer Bach Mai Hospital.

CASE STUDY

* Permanent radioactive seed implant; 24 needle, 64
seeds, total I-125 dose: 145 Gy




Case study 1

Tran Tu H., male, 63 years old, the first prostate cancer patient
in Vietnam treated by permanent radioactive I-125 seed implant

frequency urinary, urinary retention Normal urinary
PSA: 28.5ng/ml. PSA: 0.91 ng/ml.

MRI: prostate tumor less invasive seminal MR|: prostate tumor disappeared
vesicle

Case study 2
NGUYEN D. L ., male, 80 years old patient, difficult urinary, urine leak
MRI: prostate tumor 12 x 15 mm, less invasive seminal vesicle
Pathology: adenocarcinoma, Gleason score: 7

-> Diagnosis: Prostate cancer T2ZNOMO

Tumor size 12 x 15 mm, Difficult urinary, Prostate tumor disappeared
PSA: 24 ng/ml. PSA 0.26 ng/mi; Normal urinary

Selective internal radiation
therapy (SIRT) with Y-90
microsphere

Selective Internal Radiation Therapy: SIRT

Place radioactive Y-90 microspheres into the liver
tumor arteries. The microspheres lead to embolization
of the feeding arteries and destroy the tumor cells by
beta energy of Y-90.

Radioactive seed: Y
Size: 35ym  T,,: 64.1h;
Beta radiation energy: 0.93 Mev

EFFECTIVE AND SAFETY
Wavelength: 2,5-11mm

Selective Internal Radiation Therapy: SIRT
PROTOCOL

Inject Tc-99m-
MAA to artery
feeding liver
tumor

! DSA scan Lung Shunting
Y-90 dose calculation
- Tew

Phase 2

[ Inject =y | Post PETICT

' Radioactive microsphere *0Y:
Size 35pm,
T1/2: 64,1h;
ER=0,93 Mev;
Tissue range: 2,5-11mm.




Treatment outcome of SIRT
at Bach Mai hospital

- Bach Mai Hospital is the
first place in Vietnam to
implement this technique

- 57 patients were treated
with good outcome, high
efficiency and safety.

Response | After 1 month [ Anera —
status | 5o TN T Raieay| BCLCA:227 £ 1.2month
BCLC B: 19.7 £ 1.0 month
— - - BCLC C: 10.9 % 0.9 month

Completed response Jis%2 | % 21.6

| Panial response 784

Case Study

Nguyen Van C; male, 68y

‘Diagnosis: Primary hepatocellular carcinoma
(HCC) stage Bl HBV (+), hypertension.

*Treatment.:
- HBV: Baraclude 0,5 mg, 1 tablet/day
- Hypertension: Coversyl 5 mg, 1 tablet/day

- Liver tumor: SIRT Y- 90 microsphere, dose 1,06
GBq

SA

Pretreatment CT DSA liver tumor arteries

’.

Efficacy post Y-90

Before treatment After 6 months

« Fatigue, pain near the right shoulder - Normal symptem, gain 2kg
blade, anorexia, weight loss - Decrease in size of tumor: 30x20
« Liver tumor: 62x68 mm mm

« Intensive contrast enhancement + No contrast enhancement

« AFP: 29,36 ng/ml + AFP: 2,4 ng/ml|

(Metastatic liver tumor)

N. B. T, male 59y. Adenocarcinoma of Sigma Colon Cancer with liver
metastases (TXNOM1), KRASwt, treated by SIRT with Y-90 microsphere
+ Chemotherapy (FOLFOX 4 + ERBITUX

After 6 months:

Before treatment: i
Tumor X 3,5¢m

Tumor 7,0X8,6 cm
CEA > 1000ng/ml b ,Tng/ml

RADIATION THERAPY AND PET/CT
SIMULATION

0 K CL % W O
A TG KO - WGATN EUAN KD

pnnaN HUONG DAN
||'lt ;:'I‘:::j::l ,,::‘::‘ CHAN DOAN VA DIEU TRI
: MOT SO BENH UNG BUOU




Rad iosure . 6000 PATIENTS WITH BRAIN TUMORS
ROTATING GAMMA KNIFE AND INTRACRANIAL DISEASES

AT BACH MAI HOSPITAL TREATED WITH
ROTATING GAMMA KNIFE

AT BACH MAI HOSPITAL

Proportion of patients with the improvement

Changes in the size of lesions
in clinical symptoms after radiosurgery

after radiosurgery

-+-Average lesion size (cm)

0.4

Belote After After6 Afer12 After24 Afler36 Aferds Afier 60 Atter 72
ueatment 3months months  months months  months  months  months months

T
After 12 AMter24  After36  Afterd8  After§0  After 72
months  months  months  months  menths  months

Clinical symptoms gradually improve over time.

Symptoms have disappeared among 76.8% of patients after 1; 77.3% after 2
years; 86.3% after 3 years; 88.8% after 4 years; 90.0% after 5 years; 92%
after 6 years. The recurrence rate after 4 years is 1.9%; after the fifth year, it
is 3.29%.: 4. 4% aftar tha sixth vear.

Case study — Brainstem Glioma

Nhu Thi N. Q.. 14 y, headache, ptosis, esotropia. MRI: anaplastic astrocytoma in the
pons with size 1 — RGK 14Gy. After 12 months: complete response.
improved headache, no esotropia

Before Tx: weak at right leg.
brain lesion 1.9x2cm with
edema

Tran T. D., female, 68 vears old; weak at right legs Diagnosis:
Lung cancer with brain and bone metastases TINOMI.
Adenocarcinoma, EGFR (+)— treated with RGK 24 Gy, Chemo 6
cycles + TKI




Radiosurgery: Treatment of patients with brain
tumors and intracranial diseases by Rotating
Gamma Knife

DIEU TR{

R U nio
va mot s bénk I sg nao
bing dao gamma quay

APPLICATION OF ADVANCED
RADIATION TECHNOLOGY IN
FUTURE OF VIETNAM

NEW
RADIOPHARMACEUTICALS
FOR PET

TRACERS FOR
HYBRID IMAGING

18F-FLUORIDE (18F-NaF)

Sensitivity 70% 92% 100% 100%

Specificity 57% 82% 62% 100%

18F-FCH (fluoromethylcholine) and 18F-NaF:
Bone metastases in the prostate cancer:

Male patient, 73 years
old, Diagnosed:
Prostate cancer. FCH
PET and 18F-NaF PET
after 6 months of
treatment showed
multifocal bone
metastases (PSA
increased to 62 ng / ml)

Beheshti M, Prostate Cancer
Role of SPECT and PET in
Imaging Bone Melastases Semin

18F-FCH PET 18F-NaF PET Yo 36.20¢ 1076 2000

Elsavier Inc.

THERANOSTICS

* TARGETED THERAPEUTIC + DIAGNOSTIC COMPANION

1TTLu-PEMA-617

'
/

|
":{A‘%;

] rouasy
!

therapy SPECTACT




68Ga-PSMA
(Prostate — Specific Membrane Antigen)

Peptide Receptor
Radionuclide Therapy (PRRT)

« A method of using radioactive isotopes attached
to peptides, this complex passes through the
peptide receptor on the surface of the tumor cell

into the tumor cell and destroys it.

Briatate cancar with The peptides like Octreotide, DOTATOC,

PO e, DOTATATE and DOTANOC have high affinity for
abdominal lymph

nodes SSTR2.

Peptide Receptor Radionuclide Therapy ALPHA-EMITTERS

(PRRT)
RADIOPHARMACEUTICALS IN

TARGETED ALPHA THERAPY (TAT)

- Ra-223: treatment of bone metastatic cancer

- Y-90-octreotide: treatment of neuroblastoma

- Lu-177-octreotide: treatment of neuroblastoma
- Bi-213-cDTPA: melanoma treatment

- 25Ac-PSMA-617: treatment of prostate cancer

1x
EAc-PSMA

Mr. Yukiya Amano - Director

122014 TR015 w2015 General of the International

PSA=29823 ng/mL PSA = 0.26 ng/mL PSA<0.1 ng/mL

Atomic Energy Agency (IAEA)
visited The Nuclear Medicine
and Oncology Center — Bach Mai
Hospital, January 2014

25Ac-PSMA-617 (target treatment with alpha emitters
radiopharmaceuticals) for patients with metastatic prostate
cancer

il C. of al. JNM July 2016




President of Viet Nam awarded the Ho Chi Minh prize on
Science and Technology to Professor Mai Trong Khoa in
2017, for the project in which he was the leader, entitled:
“Applications of modern techniques of ionizing radiation
in the diagnosis and treatment of cancer and some other
diseases”.

This is the best and excellent award for the Science and
Technology in Vietnam

(i

Bach Mai Hospital, Hanoi, Vietnam




MINISTRY OF HEALTH
DRUG ADMINISTRATION OF VIETNAM

Vietnam’s Regulations on
Radiopharmaceuticals

Mrs. Nguyen Dieu Ha,
Deputy head Pharmaceutical Business Control Division,
Drug Administration of Vietnam,

Part 1:
Owervicw

of Drug Administration of Vietnam’s
organizational structure, functions

Drug Administration of Viet nam

MoH Leadership

Deputy Director Drug NRA
Directors- General | | Evaluation & Office
Generals Committee

Administrative Drug Drug Price Drug Drug Legislation
Office & Registrati | | Munageme Business Quality and In'l
on nt Management Manager Integration-
ment P
(Rudiopharmu ieal and
ceuticals) IR Cosmeties
X Inspectorate

1. Medicines for human use which include:
® Modern medicines (including: radiopharmaceuticals).
= Traditional medicines, herbal medicines.
= Medicinal raw materials
= Vaccines
= Biologics (except biologics in vitro).
2. Cosmetics.

Licensing activities

I. Licensing, withdraw MA of medicines; Issue, withdraw
FSC, CPP.

2. Issue, withdraw medicine import-export licences.

3. Issues, withdraw pharmaceutical practice -certificates;
business eligibility certificates for activities related to drug
production, storage, distribution, GLP services; foreign
pharmaceutical companies licensing,.

4. Issues, withdraw certificates of GMP, GSP, GLP.

5. Issue, withdraw ¢GMP certificates; cosmetic notifications,
FSC, cosmetic import licences.

6. Inspection and enforcement

Part TI:
Vietnam’s Regulations on
Radiopharmaccuficals




Content

1. Law on Pharmacy 2016
2/ Degree 54/2017/ND-CP dated 08/5/2017
3/ Degree 155/2018/ND-CP dated 12/11/2018
4/ Circular 20/TT-BYT
2. Proposals and Recommendations

|-

Law on Pharmacy 2016 @“

» Concepts:

Radiopharmaceutical (Radioactive Drug): Drug that
contains radionuclides used for diagnosis, treatment
of diseases in humans or medical-biological
research, including:

Radioactive isotopes or

Radioactive isotopes combined with tracers.

-

Law on Pharmacy 2016 !
PHARMACY BUSINESS ESTABLISHMENT

1. Manufacturer
2. Importer- Exporter

3. Whole saler

Law on Pharmacy 20816 m

CONDITIONS FOR TRADING IN RADIOPHARMACEUTICAL
(Article 34)
Any establishment trading in radiopharmaceuticals must
be approved in writing by a pharmacy Authority
(Certificate of Satisfaction of Conditions for trading in
pharmaceuticals)
The Government shall provide for:
1. Procedures for granting business permission
2. Measures for protecting controlled drugs/medicinal
ingredients from loss

-

CONDITIONS FOR TRADING IN mumcanrg
Establishment trading in radiopharmaceuticals us;i .

Sfulfil:

1. Every condition specified in Article 33 of Pharmacy Law
corresponding to the conditions for each type of
establishment:

- Material/ technical facilities and personnel resources:

- Pharmacy practice certificates of the person in charge of
pharmacy expertise and the persons holding the specified

positions
2. Security Measures (Articles 43- 48): Material/ technical
facilities : Personnel resources: Mechanisms for Drug

Delivery. Transportation. Buying and Selling. Report. Disposal
atisTg, conditions specified in the Law on Atomic

ive dornmente

Rasfiapharmaceutical Mannfactarers ‘g:(‘}
(R

Material/ Technical Facilities:
1. GMP manufacturing plant
2. License to conduct radiation work
3. A separated warehouse for storage of radiopharmaceuticals
or a separated area meeting GSP requirement
4. Asystem of recording dossiers and books to monitor and
manage, in accordance with MOH regulations
5. Camera equipped
Personnel Resources:
| Storekeeper: intermediate degree in pharmacy/bachelor of
radiation chemistry/ bachelor specialized in radiation
medicine or nuclear medicine:
The person in charge of overseeing the process of research,
production. analysis and testing must be a bachelor of
ctive chemistry, a bachelor of radiation medicine or a
} or pharmacy.




Radiopharmaccuiical Impanier! Exparter amd
Wholesaler

1. GSP/GDP warehouse

]

A system of recording dossiers and books to monitor and
manage, in accordance with MOH regulations
3. Meet all requirements and regulations on Atomic Energy and

Nuclear

TImpaort/ Export of Radiopharmaceuticals
- MOH to grant Import/  Export licenses N

radiopharmaceuticals (with or without Drug Registration
Number) to enterprises that have the functionality of drug
import/ export (procedures specified in Decree 54/ND-
CP/2017) The license is valid for 1 year
- Department of Radiation Safety - Ministry of Science and
Technology manages and grants licenses for Import,
Production, Transport; licenses for medical examination and
treatment facilities and individuals with activities related to
radiopharmaceutical in accordance with the Law on Atomic

energy
- . The license is valid for I year
13
Radioactive drugs are only used for people when: - Have a paper of registration for circulation in Vietnam (registration number)
The granting of Marketing Approval (Drag

&

* Radiopharmaceuticals may only be used for people

when

- Marketing approval (Drug Registration No.) is

granted

- Drug Import license is granted (if no Drug
Registration No. granted yet)

- Public health establishments: buying radio-
pharmaceuticals in the form of Drug Bidding

-

Registration No) for Radiopharmacenticals in VN

» Domestics radiopharmaceuticals, tracers: 11
(Dalat Institute of Nuclear Medicine since
2010).

» Imported drugs: 01 radiopharmaceutical.

» Several companies are completing their dossiers
to apply for drug marketing approval in Vietnam

Certificate for Satisfaction of Conditions for

doing pharmaceutical business (CSC):

DAV has granted 04 business establishments to do

I import/ export, wholesale of radiopharmaceuticals .

Proposals and Recommendatio@

The management of radiopharmaceuticals
should be strengthened to ensure drug
quality, safe and rational use for patients

-

1. Strengthening quality control for both locally produced
radiopharmaceuticals and imported radiopharmaceuticals

2. Enhancing information exchange and training between
state management agencies on health and state management
agencies on radiation safety

3. Need support from International Atomic Energy Agency
(IAEA) and regulators of radiopharmaceuticals of countries
in the world, particularly countries in our region

-




THANK YOU
FOR YOUR ATTENTION
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A LONG JOURNEY OF NUCLEAR MEDICINE
MYANMAR

Prof. KYIN-MYINT
. .MBBS, M.Sc. (Nuclear Medicine), FANMB -
= President :
--Myanmar Nutlear MedicineSociety(MNMS}- s

THE:REPUBLIC OF THE UNION OF

~MYANMAR.
Nepal Py
India ] 1.
Myanmar-
Thailand South
Bay of Bengal Shigh e
2 o Vietnam
Gulf of
Thailand
Laccadive Sea

SHWE DAGON PAGODA . -

THE REPUBLIC OF UNION OF MYANMAR °

Area: 676,552 sq km

Population:. About 60 Millions

M :F=41:59

Capital:- -NAY-PYI- TAW
Country-Independence on4th'January 1948

£
o LA

"THE BEGINNING _ ,@

v Department of Radioisotopes founded-at Yangon General
Hospital in 1963, after the Visit.of Dr.-E, H. Belcher, the then
head of Divisions of Life Sciences, IAEA

v The first IAEA expert service in JUNE 1965, Dr R.'Hoschi from
Czechoslovakia and co-founder:Dr.SOE MYINT, the then-head-of
the.Unit

. Thereafter, a number-of expert services are provlded by IAEA
underTC project till now.

v |IAEA has played'a pivotal role in the development and
sustainability of Nuclear Medicine services in MYANMAR.




.MEIB[QINE |NWANMAR&'?7"*?“‘

v _;966 Z-'Ra'cﬂllneafscahner(lg\EA pi'o]e’ct BUR/6/04)
-~ v 1968 - Three Probes Scintlliation detector (IAEA BUR/6/04)
© . ¥ 1974 = Well counter with automatic sample changer, Pr‘lrmsr and
. Liquid Seintillation, counfer (IAEA BUR/6/05). . ,
- 1675 OHID Nuciear Gamma CameradonatsdbyJapaneaa e
Government
+ 1987 - Fully équipped Nuclear Medicine Unit with HI.TACHI Gamma
Camera atJICA hospital, Yangon (JICA Aids)
v 1998 - Department of Nuclear Medicine, Mandalay General . .
bR "7"Hnspitnl  Mandalay provides services with singlethead = =2 =2 == ¢
SPECT Gamma Camera (SIEMENS E. CAM). bythe e e
Govammentof MYANMAR =~ *

MILESTONES OF NUCLEAR -* = "7~
“-MEDICINEIN MYANMAR - oo

v 2003 = New Department launched at North Okkalapa

------------------------------------------------

7 _2009 New Department launched at 1000 bedded
specialist hospital in NAY PYI TAW with.Intermedical dual
head SPECT Gamma Camera, bythe Government of MYANMAR

' NUCL‘EAF.{ MEDICINE SERVICES IN
£ MYANMAR

v Department of Nuclear Medicine, Yangon General Hospital,
YANGON
* v Department of Nuclear Medicine, North Okkalapa General
Hospital, YANGON
+ Department of Nuclear Medicine, Mandalay General Hospital,
: MANDALAY
- v Department of Nuclear Medicine, Naypyitaw 1000 bedded
General Hospital, NAY PYI TAW

EEP&RTMEWS @iF
NUCLEAR MEDICINE

Famous Inle lake

YANGON GENERAL HOSPITAL —
(Smce 1899)




Rectilinear Scanner 1979 Gamma muvek MB 9100 Gamma camera 1985

HOT LAB (Fume Hoods for 131| soluttori‘ /
: &BEDLTé ‘g'éhé‘rélbi‘) """"

- . : =N
Nuclear medicine department PRae - 3 Perkm elmer gamma cgunter 201 4 531/
yangon ganeral hospital .~~~ : 5 : , :

T SPECT GANMA CAMER A S B G T - CAM ER AR BT




PHILIPS PET— CT S
»""(GEMINI TOF 16 shces) 2015

% SYNTHERA
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PETCTCONTROLROOM’L  J;f
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SPECT]CT SYMBlA t6
muctearMediciné MGH)?O‘I#

Nay pyi taw 1000 Bedded General
Hosplgal SRR R h

Dual Head Gamma Camera % .-/ Y
(Nav.pyl taw) 2010 e

v
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Technologists In- 8+

f Technologists n- 2

Nil

Nil

Nil

Nil

Nil

131! & ‘-‘9'“Tc Generator




s Radtopharmaceuﬁcals :

v SPECT-CT General‘mut‘:lear Medacine Imaging (Thyroid -
“scan, Bone scan, Renal scan, Myocardial perfusion
2 o 'l“rﬁégrng Liver. écéﬁ Heba’t&b”méf)i‘ i?ﬁéﬁ{hg," n e ; e

.........

‘hormones: -
v PET-CT Malnly for Oncology {‘BF FDG)

thyrotoﬂcosss and dlfferentlatad trmo:d carcmn}ria

- Beautiful Bagan (Efererrreersy




Academlc programs S e

............................. S FE AR B

Acdemic Degree:

Dlploml Med Sc (Nnc]ear Medlcme) - One year, started in 1999 and

ended'in 2007 :
* M. Med. Sc. (NuclearMed:cme) mo years from 2001 =2016.
M. Med. Sc. (Nuclear Medicine) - Three years from 2017
Training at the Yangon General Hospital, affiliated to University of

Medicine 1, Yangon.

- - Entry by competition.(Entrance examination) after 2 years experience.of - - -

clinical practice in Government. Hospitals, NOT for. private sector

........................................

@ Myanmar Society of Nuclear Medicine (MSNM)
_+ . 0 Formedin2014 . e S e e e e
o President: Prof KYINMYINT - '
* 1 Member-45 (maludmg physicists & technologistsy =
o Member of WFNMB, AOFNMB, ARCCNM & WARMTH
O Participated in local and international allied Societies’

ﬂc(lVllleS

05| Successfully done JAEA QUANUM audit at Nuclear
Medlel-ne-Departmcnt,- Y GH in September 2016 -

MYANMAR PERSPECTIVE

~ No Health insurance
system in MYANMAR, as
a developing country

~ No reimbursement

"~ Government's SUPPORT

plays a pivotal role in
Infrastructure as well'as
the Effective use of

- radiopharmaceuticals.in
the diagnosis and
management of human.
diseases, but limited
budget.

- Ngapali Beach

e T

Gala dinner at karaweik
(IAEA-RAS6063) =




;IAEA—RAS 6076 003 in Yangon Myanma
JCIly,,.?UTﬁ

I/

Mandalay

. Our team
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~To provide a wide spectrum of Nuclear

- Medicine services at internationally accepted -

standards.

- » To become a center of excellence, providing -

efficient, up-to-date and timely Nuclear
Medicine services in MYANMAR




OUR BUSINESS

INTRODUCTION

2019
Presented by i Thet Zay Yar Myint
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Radiance Infinity Co., Ltd

Empewering Science impacting Lives

ATOM FOR PEACE

Introduction

*  We decided to enter this radiopharmaceutical market due to:
¥ being only one radiopharmaceutical supplier in Myanmar until 2012
¥ being limited resources (radioisotopes and cold kits) and
v the number of patients (demand) are increasing yearly.
* The story starts with Lucky Charm Trading Pte Ltd which was
incorporated in Singapore in early 2013.
* The role of Lucky Charm is for administration & International industry

relationship for Myanmar market.

Company Profile

Radiance Infinity Co., Ltd, was established in early 2016 and has been
providing the high-quality radiopharmaceuticals for diagnosis and
treatment, and services to the government hospitals and the private

specialist clinics in Myanmar.

Radiance Infinity Co., Ltd. whose office is located in 8/12, Room(204),
Yangon, MYANMAR has been serving with its 10 employees to supply
nuclear medicine centers in Yangon, Mandalay and Nay Pyi Taw without

compromising on quality and customer-oriented service.

Qur core values of Leadership, Integrity, Vibrancy, Excellence and Security greatly
defines how we work. These values embody the spirit and energy of Radiance

Infinity, which is the foundation for cur success

It is a call to action for every emplayee to cammit a comman set of beliefs on how
we conduct our day-to-day business operation with integrity and dedication for the

goals that we set out to achieve.

LEADERSHIP
Pilar of strength
b

VIBRANCY

The Spirit

The Nuclear Science business
provides turnkey Hotlab setup and
radiopharma_ ceutical solutions for
MNuclear Medicine PET/SPECT, QA
tools for Radiotherapy and
Diagnostic Imaging, and a whole
range of Radiation Protection and
Analytical Devices to the Industrial
and Research markets.




‘g Empawering Sciance Impaching Lives ‘g Empewering Science Impacting Lives

Our Valued

Public Hospitals:
+ PET-CT & Cyclotron Center, Nuclear Medicine Department, Yangon General Hospital

4 Nuclear Medicine Department, North Okkalapa General Hospital
% Nuclear Medicine Department, Mandalay General Hospital
« Nuclear Medicine Department, Nay Pyi Taw 1000 Bedded Hospital

PRIVATE HOSPITALS

Research & Manufacturing 4 Asia Royal Hospital, Yangon
Y: P

Pharmaceuticals
Research
« P ERFECT Myanmar Molecular Imaging & Therapy Center, Yangon

Hospital & Pinlon Hospital, Yangon

Healthcare

cience 2 Impaztng Live
Mai Radioactive Regulatory and
Our Major Partners Controlini

Principals ‘ | Products
ECurium, France (IBA FCold kits, Todine and T<-99m Generators The statement below provides the information for the current situation for
Cisbio + Mallinckrodt) - Radioactive Regulatory and Control in Myanmar.
linga L Tirks k Rubidum 82 generator for Cardiology

onrol,
¥ * Gamma analyzers and radio TLC 1. DAE (Department of Atomic Energy) is the only authority to control the
k Polatom, Poland Krheesis sty sakiman (Al Ly importation, distribution, possession and export of all radioactive
k Pharmalucence, USA materials and irradiation apparatus in Myanmar.
i y ® SPECT/PET Hotlab accessories

k Huayi Isotopes, China _

. ® Hotcells and Dispensers 2. Myanmar FDA under Ministry of Health and Sports does not involve in the
P Lablogic, UK k Synthesis Modules controls of radioactive substances in Myanmar currently (this includes Tc
F [TG-Garching, Germany et generator and lodine-131).

Blodei USA » Gamma counters for RIA and Scintillation Counters
F Biodex,
' = Radiation protection 3. DAE is using IAEA regulations as the guidelines and reference, but they do
r Comecer, Italy k lodine 131 dispensing machine have their own implementation process in order to fit into Myanmar's
r Hidex, Finland i B needs.
3 ® Radioactive Waste Disposal Plant

E TRF, Spain

Getting Import
Recommendation From

Department of Atomic Ensegy (OAF) |
Procedurs ket Gtk pror eriietecr, Hgab st CocHe G erse Bt ke
RIS O T N A C8 FTARIIOR BOORIA
Cammariy nol automated

Import Requirement From

Ministry of Commerce

]

Authorization Requirement for Importing Nuclear Material, - i
Radioactive Material or Irradiation Apparatus =
- A P
= Lot
-0
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Getting End User License
From DAE

Drug Registration
Procedures From FDA

[E———

*** Estimated processing
time from 9 months to 1 year.

1311 & #9mT¢ Generator

Radiopharmaceuticals

Our Products

5 COMECER

BIO-RADIOSAFETY CABINET
LAF EF4, EF5 and EF6

For Tc-99m Elution and radio-labelling work




ience, Impactng Livea

Our Products
5 COMECER

A5

PHARMACEUTICAL
GUIDELINES

sn
a
RADIATION SAFETY

GUIDELINES

RADIO - PHARMACEUTICAL SAFETY

Our Products

. X
S ‘-}‘«

..
5 '
Y Shielded

o i ‘Waste
Vial Shield Contalner

l"’“&—& ‘
e

PET Unit Dose Cabinet L-Block Shield Dose Calibrator

Our Products
Hot Lab Set-up

Turnkey Solutions

Clean room setup for Radio-pharmacy

Our Products

CUrium (.ba _&rma[ﬂmce

S~

POLATOM  Qeczacbasi | monrol

Our Products
RADIOCHEMISTRY SOLUTIONS

mBY o

o ] : o' H H

0-18 water

Our Products
CALIBRATION SOURCES
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Radiance Infinity Co., Ltd

Tel : 09261484208, 09450034409
Emall; tzymyint biz@gmail.com
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® 2019 Taiwan-ASEAN Nuclear Medicine Forum
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AGENDA

2019 Taiwan-ASEAN Nuclear Medicine Forum

Date / July 26, 2019

Venue / Ho Ying Tsai Memorial Hall, Shou-Ren Building, in NYMU

Prof. Jaw-Jou Kang,
Dean, School of Pharmaceutical Sciences, NYMU

Welcome remarks

: . Dr. Hei-Kuang Lee Ph.D, Deputy Director-General INER
09:00 ~09:20
Addnsses by Bonatable Giests Prof. Muh-Hwa Yang, Vice President, NYMU

Group Photo All

Moderafor
Dr. Chih-Hsien Chang, Ph.D, Director, Sec. Isotopes Application INER

o0 = na- Use of Nuclear Medicine Prof. Ruoh- Fang Yen, M.D.,
09:20 ~09:50 in Taiwan President, Taiwan Society of Nuclear Medicine
09:50 ~ 10:20 Regulation of Nuclear Medicine Ms. Mei-Chen Huang,
' ' in Taiwan Section Chief,Division of Medicinal Products, Taiwan FDA
10:20 ~ 10:40 Coffee Break
Moderafor
Prof., Pan-Fu Kao, M.D., President, Taiwanese Society of Medical Cyclotron
10:40 ~ 11:20 Use of Nuclear Medicine Prof., Yuthana Saengsuda,
: . in Thailand President, Nuclear Medicine Society Thailand
Sé?:g\?vv; rﬁf ol?egulatory Ms. Achiraya Praisuwan,
11:20 ~12:00 Radioobaraceuticals Professional Pharmacist,
: P Lead GMP Inspector, Bureau of Drug Control, Thai. FDA
in Thailand
12:00 ~ 13:00 Lunch

Moderaftor
Prof. Wen-Sheng Huang, M.D., Director, Dept. Nucl Med TVGH

Applicaion of Nuclear Medicine
13:00 ~13:40 in the diagnosis and treatment of
cancer in Vietnam

Prof., Mai Trong Khoa,
Vientamese Society of Radiology and Nuclear Medicine

Regulation of Radiopharmaceutical Lo L IR

13:40 ~ 14:20 in Vi Deputy Director of Pharmaceutical Business
in Vietnam Management Division, DAV.
14:20 ~ 14:40 Coffee Break
Moderafor
Prof., Jaw-Jou Kang, Dean, School of Pharmaceutical Sciences, NYMU
14:40 ~ 15:20 A long Journey of Prof., Kyin Myint,
) ) Nuclear Medicine in Myanmar President, Myanmar Nuclear Medicine Society
15:20 ~ 16:00 Experience of Nuclear Medicine Mr. Thet Zay Yar Myint,
’ ’ Logistics in Myanmar CEO, Lucky Charm Co, Ltd. Singapore
16:00 ~17:00 General Discussion All

DUai - RIB RERatite

0%
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OPENING

Welcome remarks

LL LY 7T i

PROFESSOR, JAW-JOU KANG

Dean, School of Pharmaceutical Sciences, National Yang-Ming University
Professor, Faculty of Pharmacy, National Yang-Ming University

Honorable Guests

DR. HEI-KUANG LEE, PHD

Deputy Director-General, Institute of Nuclear Energy Research

Honorable Guests

PROFESSOR, MUH-HWA YANG

Vice President, National Yang-Ming University
Associate Professor, Institute of Clinical Medicine, National Yang-Ming
University

DAY - R HE R

i3
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MODERATOR

Session I

DR. CHIH-HSIEN CHANG, PHD

Director of Isotope application division, Institute of Nuclear Energy
Research

Session 11

PROFESSOR, PAN-FU KAO

President, The Taiwanese Society of Medical Cyclotron
Vice Chair, Faculty of Medicine, Johns Hopkins University

Session III

PROFESSOR, WEN-SHENG HUANG

Director, Department of Nuclear Medicine, Taipei Veterans General
Hospital

Session IV

PROFESSOR, JAW-JOU KANG

Dean, School of Pharmaceutical Sciences, National Yang-Ming University
Professor, Faculty of Pharmacy, National Yang-Ming University

DA - R R Bt

7%
Lb- 2019 Taiwan-ASEAN Nuclear Medicine Forum
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EDUCATION

1982 MD National Taiwan University
College of Medicine

2005 PhD Graduate Institute of
Epidemiology, College of Public
Health,

PROFESSIONAL
EXPERIENCE

Director, Department of Nuclear

Medicine, National Taiwan University
Hospital(2015- Present)

Visiting  Scholar,

Department of

Radiology, Harvard University School
of Medicine, USA(2013/7-2013/12)

Associate Professor, Department of
Radiology, National Taiwan University
College of Medicine(2010- Present)

Assistant Professor, Department of
Radiology, National Taiwan University
College of Medicine(2006- 2010)

Lecturer, Department of Radiology,
National Taiwan University College of
Medicine(2002- 2006)

Attending physician, Department of
Nuclear Medicine, National Taiwan
University Hospital(1998- Present)

&2

“EW - ORI WE Ratite

2019 Taiwan-ASEAN Nuclear Medicine Forum

RUOH-
FANG YEN

President, Society of Nuclear
Medicine, Taiwan

USE OF NUCLEAR MEDICINE IN TAIWAN

The utilization of nuclear medicine (NM) studies in Taiwan is
greatly influenced by the reimbursement of Taiwan’s National
Health Insurance (TNHI), which started in 1995. Although
functional and molecular characteristics of nuclear medicine
imaging can provide important diagnostic information of
diseases, the nuclear medicine scan is not as popular as CT and
MRL Nevertheless, depends on the clinical need and the
availability of radiopharmaceutical, some of NM scan increases
steadily but some decreases gradually.

From the database of TNHI, we notice that whole body bone
scan, myocardial perfusion imaging and whole body PET
imaging were the top three most frequent NM imaging in
Taiwan. On the contrary, the utilizations of Meckel’s
diverticulum scan, renal scan, and lung ventilation study are
significantly decreased. The number of single photon studies
were 13714 per million population and PET scan were 924 per
million population (6.3%) in 2012. Tc-99m
radiopharmaceuticals contribute for about 67% while TI-201
chloride contributes for about 25% of all NM studies.

As for PET tracers, Flobetaben, an F-18 amyloid tracer is the
only PET tracer which has license from tFDA besides F-18 FDG
at present. Other PET drugs, such as F-18 NaF, F-18 Fdopa, F-18
FLT, F-18 FCH and C-11 acetate, have been approved for
clinical use according to the Regulation for Manufacturing and
Compounding of PET Radiotracers, of which the first version
was published on 2003. Other PET tracers use in clinical trials
include amyloid (C-11 PiB, Flobetapir), tau (F-18 T807), Ga-68
DOTATOC (SSRT), Ga-68 PSMA (prostate cancer), etc.



EDUCATION

M.S., Biochemistry and Molecular
Biology

National Taiwan University, College
of Medicine, Taiwan

PROFESSIONAL
EXPERIENCE

Associate Researcher, Division of

Medicinal

Products, Taiwan FDA

(2017-2019)

Technical
Medicinal

Specialist, Division of
Products, Taiwan FDA

(2015-2017)

Associate
Division of Medicinal

Technical  Specialist,

Products,

Taiwan FDA (2010-2015)

&2
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MEI-CHEN
HUANG

Section Chief, Division of
Medicinal Products, Taiwan FDA

REGULATION OF NUCLEAR MEDICINE IN TAIWAN

Radiopharmaceutical products are regulated under the same
regulatory framework of other pharmaceutical products: the
manufacturing, distribution and registration are regulated
under the Pharmaceutical Affairs Act, and the clinical use is
regulated under the Medical Affairs Act. Consultation system
and expedite review pathways are also applicable for
radiopharmaceutical products. However, with the special
characteristics of radiopharmaceutical products, TFDA has
developed specific guidelines and review requirement defined
in the Regulation for Registration of Medicinal Products
following international standards. Currently there are 56
radiopharmaceutical products licensed in Taiwan, one third of
them are locally manufactured. On the other hand, 88% of the
licensed radiopharmaceutical products are for diagnostic
purpose, only 12% are for treatment use.

Positron Emission Tomography (PET) radioisotopes have a very
short half-life, so the transportation is a big limitation,
especially long distance. In order to meet the great amount of
the demands of different PET radioisotopes, compounding of
PET radioisotopes is allowed in 9 certified PET centers in
different hospitals in Taiwan except for supplying by the
pharmaceutical company. To ensure the quality of the
compounded PET radioisotopes, the whole compounding
process and the quality management need to be in compliance
with the Direction and Guideline for PET Radioisotopes
Compounding.



EDUCATION

1975-1981 MD , Faculty of
Medicine, Chulalongkorn
University.

1983-1985 Thai Board of General
Radiology, Faculty of Medicine,
Chulalongkorn University.
1Jan-30 June 1993 6 months
fellowships in nuclear medicine, St.
Bartholomew Hospital , London,
United Kingdom

1June-31August 1997 3months
fellowships in nuclear cardiology,
university of

Massachusette ,Worchester,
Massachusette , USA.

PROFESSIONAL
EXPERIENCE

1990- 2015 Nuclear Medicine
Division, Department of Radiology,
Rajavithi  Hospital, Rungsit
university.

&2
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YUTHANA
SAENGSUDA

President, Nuclear Medicine
Society of Thailand.

USE OF NUCLEAR MEDICINE IN THAILAND

Nuclear medicine in Thailand started in 1955. Professor Romsai
Suwannik at Siriraj hospital was the first person to use
radioisotope for medical care by using colloidal gold for
palliative treatment of ascites with tumor seeding inthe
peritoneal cavity of advanced ovarian cancer to relieve pain and
suffer.Later, radioactive iodine was introduced for diagnosis
and treatment of toxicgoiter and thyroid cancer. The following
sites of NM facilities were in Chulalongkorn, Rajavithi and
Chiangmai hospital respectively. Nuclear Medicine Society of
Thailand was established in 1982 with 120 members and
Professor Romsai Suwannik was elected as the first president.
At present, this organization consists of 300 members including
90 nuclear medicine physicians and the rest are technologists,
physicist, radiochemist, radiopharmacist, nurse. There are 2
regularly academic meetings an for society members in March
and December each year.

Nuclear medicine in Thailand accomplished a step by step of
progression and development in equipment and technology,
clinical practice in term of diagnosis and treatment and
research activities. Now, Thailand has 29 nuclear medicine
centers : 16 in Bangkok, 3 in north, 4 in northeast, 2 in east, 2 in
central part and 2 in south. 27 SPECT gamma camera, 16
SPECT/CT gamma camera and 10 bone densitometer are
available in nuclear medicine centers for service. There are 11
PET CT machines with 8 machines in Bangkok, 3 in provinces, 4
cyclotrons of medium energy with 3 in Bangkok ( Chulabhorn,
Siriraj and BDMS hospitals) and 1 in Chiangmai. Rosatom
( Russia ) will supply a fifth cyclotron complex 30 MeV at
Thailand institute of nuclear technology (TINT) with the
government project 2018-2021 at Nakhon Nayok province.
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YUTHANA
SAENGSUDA

President, Nuclear Medicine
Society of Thailand.

USE OF NUCLEAR MEDICINE IN THAILAND

Thai population are 69 millions with the rate of one PET/CT is
for 6.27 million population. Nuclear medicine residency
training started in 1989 with 5 university medical institutes for
3 years training course . Residents have to pass the exams to
get Thai board of nuclear medicine set up by Thai board
committee of nuclear medicine and under Royal College of
Radiologist of Thailand. Consequently, 62 residents were
trained up to date. At present, World Federation of Medical
Education (WFME) standard of quality improvement in post
graduate medical education in Thailand is settled in nearly
all specialty including nuclear medicine of residency training .
At the moment, all 5 nuclear medicine residency training
centers have been accredited for WFME standard by national
auditor team.

For nuclear medicine 59455 studies in the year 2016, the top
five studies are bone scan 47.5%, total body scan (1131)
12.3%, cardiac scan 11.3%, PET oncology 9.3% and thyroid
scan 7.5% which are composed of 87.9% . For 12338
radionuclide therapy among all centers, the two most
procedures are I131 treatment in hyperthyroidism 70% and
thyroid malignancy 29% . The rest 1% procedures are in 1131
MIBG treatment, Sm-153 EDTMP, Ra-223 , Y90 microsphere,
etc. Up-to-date, theranostics in nuclear medicine is in the
beginning period using targeted radionuclide therapy in
prostate cancer and neuroendocrine tumor among university
nuclear medicine centers with promising results.
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YUTHANA
SAENGSUDA

President, Nuclear Medicine
Society of Thailand.

USE OF NUCLEAR MEDICINE IN THAILAND

The nuclear medicine society of Thailand have signed an
MOU with the nuclear medicine society of Japan since
October 2016 for mutual exchange of education and research
activities . It is also a great step for academic collaboration
between two countries, Taiwan and Thailand , to have an MOU
with each society of nuclear medicine in 2017 as well as MOU
between INER and faculty of medicine , Chulalongkorn
university and nuclear medicine society of Thailand .

Hopefully, nuclear medicine in Thailand will have a bright
progress strongly upon the well preparedness of manpower
particularly young active nuclear medicine personnel, modern
equipment and new technology in both imaging and
radionuclide therapy as well as academic collaborations among
international institutes



EDUCATION

A doctor of pharmacy (Pharm D.)
degree from the faculty of
pharmaceutical science, Naresuan
University, Thailand.

PROFESSIONAL
EXPERIENCE

Principle investigator on a WHO-
Usp

Temporary Advisor to WHO on the
national regulatory authority
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ACHIRAYA
PRAISUWAN

Professional Pharmacist, Lead
GMP Inspector, Bureau of Drug
Control, Thai FDA

OVERVIEW OF REGULATORY FRAMEWORK OF
RADIOPHARMACEUTICALS IN THAILAND

Bureau of Drug Control, Thai Food and Drug Administration
(Thai FDA) is the national regulatory authority that regulates,
evaluates and monitors the safety, efficacy, and quality of
therapeutic and diagnostic products available to Thailand.

The regulations related to hospital radiopharmacy, industrial
radiopharmacy, centralized radiopharmacy in Thailand were
controlled by Bureau of Drug Control; Thai Food and Drug
Administration, Ministry of Public Health and Office of Atoms
for Peace, Thailand.

The regulations on licensing, import, market authorization, and
post-marketing control system in Thailand. For the
Radiopharmaceuticals, supervision in Thailand may be divided
into two major categories:

® Radiopharmaceutical products which are intended to be
used only in medical care for a specific patient
(personalized) or clinical research. These products are
exempted for the marketing authorization by hospital and
clinical research exemption: Drug Act B.E. 2510 Section 13
(2) "production of drugs in accordance with the prescription
of a practitioners of medicine or practitioners of the healing
arts for a particular patient” and “importation by ministries,
sub-ministries and departments which have a duty to
prevent or treat disease”.
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ACHIRAYA
PRAISUWAN

Professional Pharmacist, Lead
GMP Inspector, Bureau of Drug
Control, Thai FDA

OVERVIEW OF REGULATORY FRAMEWORK OF
RADIOPHARMACEUTICALS IN THAILAND

® Radiopharmaceutical products which are intended for
commercial use. According to the Drug Act B.E. 2510,
Section 12 “To produce or sell a modern drug or import or
order a modern drug into the Kingdom, unless he or she
has obtained a license from the licensing authority. The
application for and grant of a license shall be in accordance
with the rules, procedures, and conditions prescribed in the
Ministerial Regulation”.

These products should be complied with related regulations as
importation, licensing, marketing authorization, and post-
marketing control (GMP compliance verification,
Pharmacovigilance). Bureau of Drug Control, Thai FDA will be
regulating the radiopharmaceuticals approval process under
the Drugs Act, related regulations, and guidance. Before a
medicinal product can be distributed and sold in Thailand, the
corresponding manufacturer must have a GMP compliance
status.

For GMP regulation, Thai FDA, as part of PIC/S participating
authorities, conduct the GMP inspection for manufacturers
following the current version of PIC/S Guideline. Moreover, the
import of medicinal products should be submitting the
documents to verify the GMP compliance status as per the Thai
FDA  Notification on GMP Clearance of Overseas
Pharmaceutical Manufacturers B.E. 2560.
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Oncologist and Nuclear Medicine
physician at the Nuclear Medicine
and Oncology center, Bach Mai
Hospital, Hanoi, Vietnam.

Senior lecturer of Hanoi Medical
University

PROFESSIONAL
EXPERIENCE

Perform  the diagnosis  and
treatment for patients with cancer
and other diseases through nuclear
medicine applications,
chemotherapy, radiotherapy,
targeted therapy, immunotherapy,

Teach theoretical and clinical
lessons in Oncology and Nuclear
Medicine for students at Hanoi
Medical University

&2

“G - R NE Rt e

2019 Taiwan-ASEAN Nuclear Medicine Forum

MAI TRONG
KHOA

Vice President, Viethamese
Society of Radiology and Nuclear
Medicine

THE APPLICATION OF NUCLEAR MEDICINE IN THE
DIAGNOSIS AND TREATMENT OF CANCER AND
SOME OTHER DISEASES IN VIETNAM

Nowadays, in Vietnam, Nuclear Medicine has been utilized to
diagnose and treat cancer and some other diseases.

The whole country has 25 SPECT, 15 SPECT / CT, 12 PET / CT, for
the diagnostic. Currently, Vietnam has applied many
radioactive isotopes and radioactive pharmaceuticals for
treatment, such as I-131, P-32, Y-90, I-125 (radioactive seed
implant), ... in the treatment of cancer, differentiated thyroid
cancer, hyperthyroidism, simple thyroid goiter, bone metastatic
cancer, primary and secondary liver cancer, prostate cancer....
The permanent radioactive seed implant with 1251 in treatment
of prostate cancer and the Selective internal radiation therapy
system (SIRT) with Y-90 for the treatment of hepatocellular
carcinoma and liver metastatic cancer have been successfully
applied for the first time in Vietnam with high treatment
efficiency and safety while improving the quality of life for
patients.

For the first time in Vietnam, PET/CT has been used to simulate
radiation therapy planning for cancer patients with 3D
radiotherapy, IMRT,... Targeted therapy by
RadiolmmunoTherapy (RIT), with Rituximab monoclonal
antibodies attached to radioactive isotope 1-31I, has been used
to treat lymphoma patients.
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MAI TRONG
KHOA

Vice President, Viethamese
Society of Radiology and Nuclear
Medicine

THE APPLICATION OF NUCLEAR MEDICINE IN THE
DIAGNOSIS AND TREATMENT OF CANCER AND
SOME OTHER DISEASES IN VIETNAM

All nuclear medicine facilities in the country have applied the
majority of radioactive isotopes and routinely marked
compounds in the world for the diagnosis and treatment of
diseases. This source of Radiopharmaceutical is partly
produced at Da Lat Nuclear Reactor, the rest must be imported
from abroad. The whole country currently has 12 PET/CT units
and 5 cyclotrons including 3 active cyclotrons and 2 cyclotrons
without an active license. There are a lot of new
radiopharmaceuticals, marked compounds for diagnosis and
treatment.



EDUCATION

Master of Pharmacist

PROFESSIONAL
EXPERIENCE

Control of Radiopharmaceutical,
Narcotics  drug,  Psychotropic
substance and Precursor
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NGUYEN
DIEU HA

Deputy Director of
Pharmaceutical Business
Management Division,DAV

REGULATION OF RADIOPHARMACEUTICAL IN
VIETNAM

Radiopharmaceutical (Radioactive Drug): Drug that
contains radionuclides used for diagnosis, treatment of diseases in
humans or medical-biological research, including:

Radioactive isotopes or Radioactive isotopes combined with
tracers.

CONDITIONS FOR TRADING IN RADIOPHARMACEUTICAL
(Article 34 Law on Pharmacy)

1. Any establishment trading in radiopharmaceuticals must be
approved in writing by a pharmacy authority (Certificate of
Satisfaction of Conditions for trading in pharmaceuticals) .

2. Establishment trading in radiopharmaceuticals must fulfil:

A.  Every condition specified in Article 33 of
Pharmacy Law corresponding to the conditions
for each type of establishment:

® Material/ technical facilities and
personnel resources;

) Pharmacy practice certificates
of the person in charge of
pharmacy expertise and the
persons holding the specified
positions

B. Security Measures (Articles 43- 48): Material/
technical facilities ; Personnel resources;
Mechanisms for Drug Delivery, Transportation,
Buying and Selling, Report, Disposal 3. Satisfy
the conditions specified in the Law on Atomic
Energy and relevant legislative documents.

II.  Radiopharmaceuticals may only be used for people when
Marketing approval (Drug Registration No.) is granted
1. Drug Import license is granted (if no Drug Registration No.
granted yet)
2. Public health establishments: buying radio-
pharmaceuticals in the form of Drug Bidding
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NGUYEN
DIEU HA

Deputy Director of
Pharmaceutical Business
Management Division,DAV

REGULATION OF RADIOPHARMACEUTICAL IN
VIETNAM

Ill.  Proposals and Recommendations
The management of radiopharmaceuticals should be
strengthened to ensure drug quality, safe and rational use
for patients instead of just managing radiation safety as
before.

1. Itis necessary to coordinate and unify between the state
management over healthcare and the state management
over radiation safety, in order to facilitate businesses and
drug using establishments to avoid overlapping regulations
that waste time and resources of enterprises

2. Proposal: amending and supplementing Laws and
relevant legal documents to unify the management
between the Ministry of Health and the Ministry of Science
& Technology.

3. Strengthening quality control for both locally produced
radiopharmaceuticals and imported radiopharmaceuticals.

4. Enhancing information exchange and training between
state management agencies on health and state
management agencies on radiation safety.

5. Need support from International Atomic Energy Agency
(IAEA) and regulators of radiopharmaceuticals of countries
in the world, particularly countries in our region.
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MBBS, M. Sc. (Nuclear Medicine),
FANMB

PROFESSIONAL
EXPERIENCE

Served the country as a Nuclear
Medicine Physician under the
Ministry of Health, MYANMAR,
Participating in a number of IAEA
organized Fellowships, Regional
Training courses, Meetings,
Scientific Visit in Nuclear Medicine
field. (1989-2016)

National project Coordinator of
IAEA TC project MYA6029 (2014-
2016)

President, Myanmar Nuclear
Medicine Society, Myanmar
Medical Association (2016-2020)
Regional Principal of AOSNM
(2017 -2019)

Board of Director, AOFNMB

Member of WARMTH, WFNMB,
AOFNMB, SNMMI

KYIN
MYINT

President, Myanmar Nuclear
Medicine Society

A LONG JOURNEY OF NUCLEAR MEDICINE IN
MYANMAR (THE PAST & PRESENT)

Background: The Department of Radioisotope, the forerunner of
future Department of Nuclear Medicine was founded at Yangon
General Hospital in 1963, following the visit of Dr. E. H. Belcher, the
then Head of the Division of Life Sciences of the International Atomic
Energy Agency (IAEA), and consultation with local health authorities
(Ministry of Health, Myanmar). Continuous development of Rectilinear
scanner (1966), Three-probe scintillation detector (1968), Planar
Gamma Camera and RIA automatic well-counter (1974), SPECT
gamma camera (2000), SPECT-CT (2014), PET-CT and 18 MeV
CYCLOTRON (2015) provide effective clinical uses of Radio-isotopes
for the people of Myanmar, improving health-care status. Radioiodine
(1311) therapy for thyrotoxicosis and Differentiated Thyroid Carcinoma
has been done since 1974. Postgraduate program of one-year
Diploma course has started in 1997 and upgraded to three-year
Master degree in 2007 in affiliation with University of Medicine 1,
Yangon. Myanmar Nuclear Medicine Society (MNMS) was formed in
2014 and the present membership status is about 50. Departments of
Nuclear Medicine in Myanmar are planning to introduce PRRT and
Theranostics with existing hybrid imaging facilities (SPECT-CT & PET-
CT).

Methodology: The Government of MYANMAR in collaboration with
International Atomic Energy Agency (IAEA) has played a pivotal role
not only for successful implementation of the projects, but also for
sustainable growth and upgrading of Nuclear Medicine services in
MYANMAR.

Conclusion: Myanmar Nuclear Medicine society is a major steering
body to communicate with other allied societies for the upgrading and
sustainable growth of Nuclear Medicine services in Myanmar.
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B.E. (Electronics)

M. Sc. (Mechatronics)

PROFESSIONAL
EXPERIENCE

Hardware & Software engineering

Radiopharmacueticals & Importing

Radio-Isotopes  to

MYANMAR

through Radiance Infinity Co. in
Yangon, Myanmar
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THET ZAY
YAR MYINT

CEOQ, Lucky Charm Co, Ltd.
Singapore

EXPERIENCE OF NUCLEAR MEDICINE LOGISTICS IN
MYANMAR

Background: Republic of the Union of Myanmar, mainland of about 50
million populations, , and radiopharmaceuticals need to be imported
from abroad via the Myanmar citi has 4 public and 3 private Nuclear
Medicine departments. All the Nuclear Medicine Instrumentations,
Radioisotopes zen's company. There are three local companies
running for the Nuclear medicine infrastructure of Gamma Camera,
SPECT-CT, PET-CT and Cyclotron (such as, SIEMENS, GE, Philips, and
IBA). But, there was only one local company running supply of radio-
isotopes and radiopharmaceuticals for many vyears. All the
consumables were imported from ANSTO, Australia with many
limitations.

Methodology: Knowing the limitations and problems encountered in
the country, we find out other possible alternatives. We achieved the
import licenses from Department of Atomic Energy (DAE) and Ministry
of Trade with the support of local consumers and confidence from the
radiopharmaceuticals companies in abroad (Mostly from the west).
Food & Drug Authority (FDA) under the Ministry of Health & Sports is
finding out the way to handle radiopharmaceuticals, but not approved
yet.

Results: We become the sole distributor of radio-isotopes and
radiopharmaceuticals in Myanmar, because of cost-effectiveness. We
have already run the business for three years.

Conclusion: Nuclear Medicine services are booming up among the
clinicians in the management of cancer and other non-communicable
diseases (NCD). FDA of Myanmar is finding out the best way for
regulation of radiopharmaceuticals, regarding effective use of radio-
isotopes and radiopharmaceuticals in the health-care system of
Myanmar.
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