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Medicine is an ever-changing science
Nuclear Medicine is a bridging science to medicine
Nuclear Medicine is an ever-evolving science and medicine

Nuclear Medicine is the bridging medicine to medicine as a core medicine
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2. Summarized History of 60 Years

1) The Radioisotope Clinic and Dong-Won Group (1960~1977)

The Nuclear Medicine of Seoul National University was initiated by the visiting study of
the frontier physician scientist Prof, Munho Lee at Freiburg University, Germany, After the
Korean War, most of Korean physician scientist chose the United States for learning advanced
medicine and medical sciences, However, Prof, Lee visited Freiburg University from 1954
to 1957, to study medical application of radioisotope under supervision of Prof, Ludwig
Heilmeyer, and received a doctor degree, From 1926 to 1934, Dr, George Hevesy, a Nobel
Prize laureate who first used radioisotpes as tracers for biology, was working at the Freiburg
University as a professor, After coming back from Freiburg University, he applied radioiodine
to the thyroid disease patients in August 1959, first in Korea,

In late 1950’s, the social and academic conditions were also favorable for attempting the
new academic field, nuclear medicine, After the World War II, there was worldwide consen-
sus and effort for peaceful use of atomic energy, and International Atomic Energy Agency
(IAEA) was founded in 1956, Also in Korea, the Korean Institute of Atomic Energy Research
(KAERI) was founded in 1958 based on the special Code on Atomic Energy, In 1960, IAEA
provided “Mobile Labs” (a bus equipped with instruments for radioisotope studies) to several
institutes including Seoul National University (SNU), Dr, Chang-Soon Koh, a resident at
that time, learned about use of radioisotopes from the Mobile Lab, On this background, the
“Radioisotope (RI) Clinic” was founded on April 30th, 1960, in Seoul National University
Hospital (SNUH), which was the formal beginning of the medical application of radioisotopes
in Korea,

The RI Clinic was directed by Prof, Lee and operated mainly by Dr, Koh, In addition,
Drs, Jang-Kyu Lee, Seok-Keun Kim, and Su-Sang Kang joined the RI Clinic and worked
actively for settlement of practice and research, In the RI Clinic, Korean modern thyroidology
and hematololgy were initiated by efforts of these young physician scientists, In 1961, the
Atomic Energy Council of the United States donated instruments for radioisotope studies (scin-
tiscanner, scintillation counter, surveymeter, etc.) to 6 national institutes of Korea including

SNUH, which prompted rapid development of nuclear medicine in Korea, In 1961, nuclear
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medicine practices such as '®Au colloid liver scan and "'T thyroid scan were performed in
the RI Clinic, These practices were at the state of art technology at that time, 11 years before
world first CT scanner was introduced, Prof Lee awarded the third Samil Culture Award in
1962, for his devotion to nuclear medicine,

Young physician scientists in the RI Clinic including Drs, Munho Lee, Jang-Kyu Lee,
Byung-Seok Min, Chang-Soon Koh, Ki-Seok Hwang, Min-Jaec Lee, and Dong-Soo Kim,
wanted to have a firm basis for development of nuclear medicine and founded the Korean So-
ciety of Nuclear Medicine (KSNM) on December 28th, 1961, Prof, Munho Lee was elected
as the first president of the KSNM, The first academic congress of the KSNM was held on
November 5th, 1962, and the Korean Journal of Nuclear Medicine, the official journal of the
KSNM, was first published on March 1st, 1967,

The members of the RI Clinic has endeavored to promote international collaboration and
cooperation from the beginning, In 1965, Dr, Koh attended the symposium of “Radioisotope
Regional Application in Asia in Medicine” which was held in the Philippines, and stayed in
the Japanese National Institute of Radological Sciences for 10 months as a visiting scientist,
As a result of active international collaborations, International Nuclear Medicine Symposium
was held in Seoul on October 18th — 22th, 1966, This symposium was the first internation-
al medical symposium held in Korea, and was attended by many famous nuclear medicine
physicians, such as Drs, Born, Marcial, Wagner, Ter-Pogossian, Buruner, Nagai, and lio,

In August 1969, Dr, Koh moved back from the Korean National Institute of Radiation
Medicine to Seoul National University to be a professor of the RI Clinic, By his joining, the
RI Clinic came to settle down and began a quantum jump, At the time, a part of residents in
Department of Internal Medicine whose mentors were Prof, Lee and Prof, Koh made a new

”

study group named “Dong-Won”, “Dong-Won” is an abbreviation of the term for radioisotope

in Korean, The members of Dong-Won dedicated themselves to research and practice in the
RI Clinic, They played important and variable roles covering practice of patients, researches
using radioisotopes, and even management of newly introduced gamma camera, At that time,
the RI Clinic was a kind of dormitory because members of Dong-Won took the overnight
charge in turn, Members of Dong-Won Group later became pioneers in several specific fields

of internal medicine such as endocrinology, nephrology, hematology, infectiology, and rheu-

matology.
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In 1969, a new gamma camera Pho-Gamma III (Nuclear Chicago, USA) was installed in
the RI Clinic, With the Pho-Gamma III, dynamic image acquisition became available and new
nuclear imaging such as hepatobiliary scan, brain scan, gated blood pool scan and serial renal
scan were started, Radioimmunoassay was also rapidly developed by joining of a new certi-
fied laboratory medicine technologist, Mr, Il-Taek Seo, In 1971, a new scintillation gamma
counter was installed, and in 1974, thyronine measurement using a commercialized kit started,

Education of undergraduate students in Seoul National University College of Medicine
(SNUCM) was one of the highest priority jobs in this era, Prof, Koh tried his best to have a
class in the curriculum of SNUCM, and consequently, a 2—hour class of nuclear medicine was
open as a part of Internal Medicine and Radiology in 1969, From 1972, nuclear medicine was
included in curriculums of several Block Lectures, a several-week course for a specific topic,
In the RI Clinic, “Tuesday Seminar” was set up as a self-education program for professors
and residents in 1970, In 1972, the Ministry of National Defense started designation of a
resident as a personnel for nuclear medicine, The designated resident did his military service
as a nuclear medicine physician in a military hospital, after finishing residency (In Korea,
military service is a duty for every man and usual male physicians serve as medical officers),
Dr, Myung-Chul Lee was the first designated resident, and he has been recorded as the first
nuclear medicine resident in Korea,

Academic activities got more and more active during this era by the dedication of the Dong-

Won Group members, Prof, Koh became the Director of the RI Clinic in 1971,

2) Opening of Nuclear Medicine Department in Hospital (1978~1993)

The SNUH became an independent organization according to the national Code on SNUH
on July 15th, 1978, and the RI Clinic was reorganized to Department of Nuclear Medicine
of Seoul National University Hospital (SNUH NM), Prof, Koh was appointed as the first di-
rector of the Department, However, in SNUCM, nuclear medicine was still a part of internal
medicine, and all the staff physicians were affiliated with Department of Internal Medicine,
In 1979, many notable changes of SNUH NM occurred in every aspect, with movement into
the brand-new building of SNUH, At this point, many new gamma cameras such as Sigma
ON410, ON420 equipped with computer system were installed in SNUH NM_, With these new

gamma cameras, dynamic studies and quantitative evaluation came to be routine practices,
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Also, new gamma counters were installed for clinical laboratory of SNUH NM, *Mo/*™Tc
generators also began to be used, which made nuclear imaging studies much easier and more
flexible,

In 1986, ZLC—75 Rota (Siemens), the first gamma camera for SPECT, was installed, In
addition, radiolabeled antibody was first used for in vivo imaging, In the clinical laboratory,
radioreceptor studies started for hormone receptor of breast cancer tissue in 1983, and for
TSH receptor in 1984, With growth of nuclear imaging and nuclear clinical laboratory, quality
control (QC) issue emerged, In 1986, daily QC processes for instruments and radiopharma-
ceutical compounding were first started, To improve quality of QC processes, an educational
course on QC data processing was held in SNUH in 1987, with co-sponsoring of IAEA and
KSNM, The education course expanded to include not only domestic technologists but also
technologists from many Asian countries,

Although the affiliation was still Department of Internal Medicine, staff members who ded-
icated to nuclear medicine got their positions during this era, Dr, Myung-Chul Lee was ap-
pointed as a lecturer in 1981, who was the first professor fully dedicated to nuclear medicine,
Dr, June-Key Chung, the second dedicated professor, started his professorship in 1985 and
Dr, Dong Soo Lee, in 1990, Dr, Jae-Min Jeong, a radiopharmacist, joined SNUH NM as a
teaching assistant and researcher in 1982, and later became a professor in 1994, In addition
to these staff members, many young and active physicians joined SNUH NM to learn nuclear
medicine, In 1983, clinical fellowship program of nuclear medicine was started in SNUH
and many board-certified doctors on internal medicine or radiology were trained to be nuclear
medicine specialists,

Based on all these developments in human resources and academic quality, members in
nuclear medicine of SNUH played an leading role in organizing the third Asia and Oceania
Congress of Nuclear Medicine, which was held in August 27th, 1984, in Seoul, Prof, Munho
Lee served as the chair of the organizing committee, Prof, Chang-Soon Koh, as the secretary
general, Prof, Myung-Chul Lee, as the practical manager, This congress was a kind of turning
point from which nuclear medicine of Korea was upgraded to be one of the leading societies in
the international societies of nuclear medicine, The first Korean textbook on nuclear medicine,
entitled “Im-Sang Haek-Eui-Hak (Clinical Nuclear Medicine)” was published in 1982, edited
by Prof, Munho Lee,
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The identity of nuclear medicine as an independent clinical and academic speciality had been
established through successful growth during 1980’s, Members of SNUH NM had participated
in the Epidemiological Investigation Committee (EIC) on Nuclear Power Plant (NPP) since
April 1990, At that time, the birth of an anencephalic baby near the Yeong-Gwang NPP
became a social issue, and thus, the EIC was formed to probe into radiation effects on the
local residents living near the NPP, Under the direction of Prof, Chang-Soon Koh who was
appointed the committee chair, Prof, Myung-Chul Lee and June-Key Chung actively partic-
ipated in the EIC, It was a turning point for nuclear medicine physicians to recognize social
responsibilities as clinical medicine dealing with radioactive materials, Through the experience
of the EIC, radiation medicine got recognized as a part of nuclear medicine, In consequence,
the Institute of Radiation Medicine in SNUCM was founded on March 1st 1997, by the con-
tribution of Prof, Myung-Chul Lee,

In 1990, Prof, Myung-Chul Lee was appointed as the third director of SNUH NM in suc-
cession to Prof, Bo-Yeon Cho who had served as the second director from 1988 to 1990, He

was the first department director who dedicated to nculear medicine,

3) Independence of Nuclear Medicine as a Medical Specialty and Global Coop-

eration (1994~2006)

In early 1990s, nuclear medicine physicians hoped that unique identity of nuclear medicine
would be recognized by medical and general societies, Through Prof, Myung-Chul Lee’s and
many nuclear physicians’ effort, nuclear medicine was approved as an independent clinical
practice speciality in March 1993, by the Act 901 of Ministry of Health and Society, After-
ward, Korean Board of Nuclear Medicine was established in 1995, Particularly, Prof, Myung
Chul Lee dedicated himself to this work as the chairman of the Board of Directors of KSNM
In 1996, Dr. Seok-Ki Kim became the first resident in SNUH NM, Furthermore, Department
of Nuclear Medicine was established also in SNUCM on April 10th, 1997, Prof, Myung-Chul
Lee became the first chairman of the Department in the University, An independent graduate
school program for nuclear medicine was also opened, and Dr, Sang-Eun Kim became the first
Ph D, who got his doctorate degree in the program for nuclear medicine, After the indepen-
dence of nuclear medicine as a medical specialty, many young NM physicians and scientists

gathered in SNUH NM for study and research, Specialists in internal medicine or radiology
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were trained in SNUH NM to be a NM specialists, through fellowship course, These young
doctors and researchers played great roles in development of nuclear medicine in Korea,

In mid—1990s, epoch-making imaging facilities that are inevitable in patient management
were lined up in SNUH NM, Positron emission tomography (PET) and 13—MeV medical
cyclotron, were installed in 1994, as the fist clinical PET scanner in Korea, At the time, PET
was a novel imaging technology that requires vast investment of capital and human resources,
The academic tradition of the RI Clinic, that there should be no hesitation or fear in adopt-
ing new technologies and advanced sciences, played a big role in establishing PET center in
SNUH NM. The installation of PET served as a momentum for nuclear medicine in Korea to
take a leading position in medical researches, Additionally, nuclear medicine was recognized
as an essential department in hospital for advanced research and patient management, Thus,
when Seoul National University Bundang Hospital (SNUBH) opened in 2003, Department of
Nuclear Medicine opened with Prof, Sang-Eun Kim as the first department director,

Based on its own experience of growth, SNUH NM began to contribute to worldwide expan-
sion and development of nuclear medicine, In September 1994, a Regional Training Course
Workshop entitled “Radioimmunoassay and Immunoscintigraphy for the Early Detection and
Management of Cancer” was held in SNUH with support of IAEA, All the faculty members
of SNUH NM participated in the preparation and lectures of the course, This historical mo-
ment proved that SNUH NM eventually reached a contributing position that helps promotion
of nuclear medicine in underdeveloped and developing countries, It was only three decades
since the nuclear medicine began in SNUH with the supports from IAEA, In October 1998,
Korea-China Congress of Nuclear Medicine was founded to reinforce regional cooperation by
the contribution of Prof, Myung-Chul Lee and Prof, June-Key Chung, The first academic
meeting was held in Peking, China,

Since beginning of the new millenium, SNUH NM has shown global cooperation based on
excellent research competence and experiences of international collaboration, In July 1999, a
regional training course workshop of IAEA, entitled “Radionuclide Techniques in the Manage-
ment of Diabetes Mellitus”, was held in SNUH under direction of Prof, June-Key Chung, and
25 doctors from Southeast Asia were trained, In 2001, Asian Regional Cooperative Council
for Nuclear Medicine (ARCCNM) was founded by 7 countries including Korea to promote

nuclear medicine in Asia, Prof, Myung-Chul Lee and Prof, June-Key Chung were elected as
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the first chairperson and the secretary general, respectively, IAEA recognized these active in-
ternational cooperation and excellent research potentials, and IAEA designated SNUH NM as
the ‘Collaborating Center for Nuclear Medicine and Molecular Imaging’ on May 24th, 2005,
Global leadership of SNUH NM has expanded through the congress of World Federation of
Nuclear Medicine and Biology (WFNMB) in 2006, In September 2000, the enthusiasm and
devotion of Profs, Myung-Chul Lee and June-Key Chung resulted in winning the election for
next hosting place of WFNMB, Profs, Myung-Chul Lee and June-Key Chung were elected as
the president and the secretary general of WFNMB, respectively, The congress was prepared
by active participation of members and alumni of SNUH NM, and held successfully in Sep-
tember 2006 with a slogan of ‘Global Harmonization and New Horizon of Nuclear Medicine’,

The academic tradition of the RI Clinic has been delivered to SNUH NM, SNUH NM
exhibited great progressions in the fields of nuclear medicine and related sciences, In 2001,
Prof, Dong Soo Lee published an article, entitled ‘Deafness: Cross-modal plasticity and co-
chlear implants’, in Nature, This is a representative case to demonstrate the excellent research
competence of SNUH NM, Prof, Dong Soo Lee published many excellent research articles,
and he was awarded the Pfizer Special Prize of Medicine on March 2nd, 2003, by Korean

Medical Association,

4) Maturation of Nuclear Medicine in Korea and New Challenges (2007~2020)

FDG PET has been established as an essential imaging modality for management of cancer
patients, and it was included in the coverage of Korean National Health Insurance Service
(NHIS) in 2006, The number of PET studies in Korea had been increased up to 407,739 in
2013, from 57,301 in 2005, In 2009, Korean National Evidence-based Healthcare Collaborat-
ing Agency (NECA) was established and it worked as the Center for New Health Technology
Assessment (nHTA), The nHTA scheme provided a path for new PET technologies to become
clinical practices, SNUH NM conducted nHTA processes for many new PET imaging tech-
nologies including ["*F]NaF, [''Clacetate, [""N|NH3, [!'C]methionine, ®*Ga-DOTATOC, and
8F-choline PET, All these PET technologies are now established as routine clinical practices,
In the field of nuclear laboratory medicine, Korea Laboratory Accreditation Scheme (KOLAS)
started in 2009, in agreement with ISO 15189 accreditation system for medical laboratories,

SNUH NM was designated as the first KOLAS-accredited institute in pilot accreditation in July
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2010, and received official accreditation in May 2015,

Along with such changes, SNUH NM expanded enormously, Cancer Hospital in SNUH
opened in 2011, and PET center moved to the brand-new hospital to be the Center for On-
cological Imaging, New hybrid imaging scanners such as PET/MR and SPECT/CT were
installed, and a new radiopharmaceutical facility equipped with 16,5—MeV medical cyclotron
was built, Department of Nuclear Medicine newly opened in Seoul Metropolitan Government
(SMG)—SNU Boramae Hospital in 2008, and also in Sheikh Kalifa Specialty Hospital (SKSH)
in Ras al Khaimah, UAE, in 2015 (SKSH is now operated by SNUH), Departments of Nu-
clear Medicine in Boramae Hospital and SNUBH have expanded considerably during last 10
years,

However, a big rebound to these great successes in nuclear medicine occurred in 2014,
During the expansion of NHIS coverage against severe diseases like cancer and cardiovascular
diseases, Korean Government faced a serious financial strain in NHIS, Thus, it decided to
reduce NHIS coverage on FDG PET scan, The number of PET studies rapidly decreased to
216,454 in 2016, from 410,006 in 2014, Consequently, the number of applicants for NM
residents in Korea were only two in 2019, whereas it was 22 in 2014, In this year, there was
no applicant for resident in SNUH NM, Furthermore, Good Manufacturing Practice (GMP)
approval system for radiopharmaceuticals started in 2015, Although GMP approval was an
opportunity for improvement in quality assurance, it imposed a great burden in finance and
management of radiopharmaceutical productions,

In response to these crisis, SNUH NM made efforts for changes, First, SNUH NM focused
on developing radioisotope treatment, In 2010, *°Y-microsphere and transarterial radioemboli-
zation (TARE) were approved by Korean Government and it was rapidly adopted in SNUH, In
2014, the first alpha-emitting treatment agent, Xofigo (Bayer), entered Korean market, Since
mid—2010s, theranostics has been emerged as a new horizon for nuclear medicine, SNUH NM
developed its own '"Lu-DOTATATE for treating neuroendocrine tumor, and started a phase
1 clinical trial in 2020, Also, a '"Lu-labeled agent for prostate cancer is under development,
and “Theranostics Center” in SNUH is now planned, Prof, Dong-Soo Lee organized Thera-
nostic World Congress in 2019,

Second, SNUH NM continuously attempted to commercialize NM technology. In collabo-

ration with some venture companies such as CellBion Inc, and Kaibiotech Inc,, several new
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radiopharmaceuticals for PET imaging or treatment are under development, Particularly, in
2016 Prof, Jae-Sung Lee started a venture company, Brightonix Imaging, which has a high-
end technology for SiPM PET, SNUBH NM has launched a Bioimaging Center for Facilitating
Drug Development,

Third, SNUH NM endeavored to expand global cooperation and support for developing
countries, To facilitate developments of molecular imaging and promote researches in Asia,
the Federation of Asian Societies of Molecular Imaing (FASMI) was established in October
2009, and Prof, June-Key Chung was elected as the chairperson, He, as the editor of Korean
Journal of Nuclear Medicine, decided to change the title of journal to “Nuclear Medicine and
Molecular Imaging” and to publish it in English to share knowledge and experience interna-
tionally, Prof. Dong-Soo Lee launched “Dr, Chang-Soon Koh Fellowship” program in 2013,
which provide education and training opportunites for NM physicians and scientists in devel-
oping countries, He was elected as the president of WFNMB in 2016, Furthermore, Prof,
Dong-Soo Lee has received and operated a grant from the Korea International Cooperation
Agency (KOICA) and Trans-Eurasia Information Network (TEIN), which supports progres-
sion of NM in Asian countries, Prof, Jae-Min Jeong was elected as the president of Society
of Radiopharmaceutical Sciences (SRS) in 2015,

Since the beginning of the RI Clinic, SNUH NM continues to dedicate to public interests
and development of NM for every people, These effort were recognized by general medical
societies, and Prof, June-Key Chung was awarded Bayer-Shering Prize for Clinical Medicine
by Korea Academy of Medical Science on March 19th, 2009, Prof, Myung-Chul Lee was
awarded Samil Culture Award on March 1st; 2010, in recognition for his dedication to estab-
lishing nuclear medicine and related fields in Korea, His efforts for spreading nuclear medicine

and making harmonization between different fields were greatly praised by this award,
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23] 9 100 7 AES Sstect 119k MEo] dieh AE WA REA OY-SIR-
sphere @ *Y-Therasphere7} 20101%E] Alztelo] @A T3] Z7bska Qo B4
Ra (4F% 293) 9 "Lu-DOTATATE (459 Fehdleh 5ol z17F dgaere] wol
8 AU RS A ROFAR AE7HsT Allolth, 20108 WA AFUE ] TEt
Lu-DOTATATER: S £8Jo] ofej9] 448 14 ez F 5ol Sio} 5 24|
Aol 7H5E Frh AHARE MU ofHee AYen oF sjdsks Rol Aol B
Atk 20194 Tk AAAS) SerEjEbt B|FEAES B3] Eelo] 7HsaA 20199 10
9 ol 22 Lu-DOTATATE =5 Alsjstelrh, shd 4714 @47t ekt 71
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Ale 51S §orar, 2020 =] Hi2ReAEA H2E QSIS 9ot JAAES AlRfE)
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Bl 2p | BI-MIBG | 8Sr | ®Y-Zevalin | ®Y-SIRsphere | ®Y-Therasphere | **Ra DOTATATE
1967

1970 3

1975

1980 2

1985 3

1990 9

1995 8 7 110

1998 4 3 2

2004 3

2007 1 6 6

2009 1 2 3

2013 27 12

2016 8 33

2018 6 71

2019 11 68 2 1
2020
108) 7 79 56
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1961 Z=2]% Tracer LabQ] scintiscanner(ZEAU)S o] 83| Ay SEo|&EE ]85

L AT 5E AJeleet, 19641 hippurang 0|83 41757 AHrenogram)

S} ICrRBCE ol§% HgAUE AAsiech, 19699 Agtjstmsel 2ze] guirbeiol
Pho-Gamma II (Nuclear Chicago)7} =Y Act, o|24 JAFY] AT A 52 TR AN
o] AlEh A1k ElSie) TR AdeAl W AR Q%R AR A% 5ol A
ohylo] AJztE]o] o]go] BHYE L, 1965 70370l Ealslel JAHARE 19704 1,79372
2 G5 of DA FY B uIEE AAT AR A, 2, AgAT|el, 1970

g SR wsgio] ==l

L. A= 3 o|Hut sofstut I H HF
19799 14 A5 AR oJAE grshaA A2 G4 BHlsol tiA =U= U, Picker

9] PDPI11 HFEA|2E D Dyna 4/15, Ohio Nuclear®] Sigma 4103} Sigma 4202 =5}
#ulzH2kE Pho-Gamma II= 1o =5}3IT), o] 712 PDP11 FHFE] AJAHR 242

28 24 £ oo ARATE AARE s oy WE o ¢ e Y A =Hodo
AEE ] 28 oz TR o] ofz}t o o7 ThseiR e RN Ts S AURE

8417719 WAZAE AWSAT, AL, 7 AVgATe] He) At wagio] Fast A

7F E3lth HAAR] ERFE= 235 S8k 1982Wol= Ga A0 W 2T AEATH, Ao E

1980t FHI7HA] o8] 1Al 7ol 71 S8t AAMTEell=H, 1985dof= 14
M Zh2700] FA) BAAARASE] 65%E AATILE 1986l AR GAEAL 14,6997
Z 7E27H0] 6,4817, 44%2 Falof o]25 oL} o|& 22ule} CTY whHoz 7kAZie 3
2} Zrashck, 19861 Siemens®] ZLC—75 Rota Zmf7iHEl7f =& HA %= SPECT7}
7R53ATh ZLC—75 Rota= el AAA} o]=g|=oly| oAt HEo@ SHES dummy head
ol FHlE =YY o SPECT /-5 AT sy &, s FHoR ofg] Fopef 39
S AANA B S 7PARITE 19859 1090z &of Sef Aol AR o] ofd
olofl tigt AAF Alde Aestint. ol e HojshdAre] oFA et I BH &2

e ATE AeEstste], Auprhet 7171838 ()3} AP ofE =
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Al & Aede| (A REnE Leke)E Attt

st ZUEHAE Aldsh| Al&betglar, E4Rof HAt
AatE Zs] F7tEo] Mty AL salphingogram, penogram G2 Al3sE7] AJ&FeG]
t}. 1989Ulof|= ] SPECTS} A<t SPECT7} UAF AALZ A|SHE] Q1AL 1990u o= )=t NIH
oA Ag=star A=gh A7) w7 FCEAGTA, FA+PA 5 GUIZEFAE TAHIES
A4 FAGE PAPHAAE et E ol =Y AlEstGTh 1991dell= WA, At SPECT
59 AAkart 5ol AAIZE el el oitHARE AAls )= akgich 1990 ols=
SRk og ¥ AR JAHAE B ARk 1994 o] FF| = Prism 20003} 453 =
Prism 3000 Zmzhd|eirt A2 e o] SPECT7F Bl SHJ3tE| ¢l 1995 0]= TloRaAkaly]
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=, WAgo] 7H wo] Alggh HAE EQlaLl Hob AR vSE okt HHAA

AR o3 27 GO 12glo] thE Fasheint,

1988 0fl= &L =547
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2,87740|d & PET AHAW} 2006 4,610 2 Z7}8}ic},
200000= 2 AWAARY 22w FARE AlRsto] A g o= T E Rl 2001
| Y PACS =91} tjEo] st HehS Al4kste] 2005d AW PACSE A4S}l
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So BAX GAAAANE Aot AEEATR o) FEF PET/CT A4l 400
5517 Q8 2007 11€¥ Siemens®] Biograph?} &7} =%
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STk, At AOIZREES A BAS AT 4 2lo], 99 “Cu W IS Al ST
FDG AEFAFAE S7hEgislol 2Re] A BES 275 e Folrls sigich, 2012
d 6 mCT647) =9 X3, 11¥o)= §&3 PET/MRIQ! Siemens mMR©O] E=¢]%H
H AEE ST ol ABaAc selstatel areistalz} PET/MRIZ F52
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201637 E o] SR ARlo] 27 YU o] Ao sefelite IR &4
o= st B WA A5 dHs ed SRl wel 20173 2 25 ©

2 WA, AN SHATY 6302 olMalgR, K AWHALE B BE
2 oly] lal 119 BEA, A, Bold 5L AAsiAc 2& o CZT Aol
gt2+= 2 & Spectrum Dynamics®] D-SPECT7} =& Stk 2018 2] ofgoly ¢l
215 salol] Feisle] 150 me] ZAHAS ofzlo]gio] AT LofsiolaiAlA
2 AR R Sgaio, olo] net sotalelshaA ol Eeam Zuirllelt 2
A3 oPRlo] k2t 14 o] A E ), E3k, ejstal Zulllet wFslol wet 20194
GE%] NM830, 2020 Siemens®] Symbia Evo Excelo] MEA =Y = 3t

of Al7| S Al wsle] ulel 2o slojshuzel wWakR tAsk AlelRsl4wt
Al=7F g2rshHA 20109 49 PY-njaE o]-§3k WA s, 1049 M'C-acetate PET,
“Ffluoride PET 50| Alo|27]4% Q4ustc, S3] A2 PET AlojR7]é 4e o)
221 A9l sol] BRrEUT FUPE Belstol o) ATl HealaaziAl Sejel 2
2 AASFYE}, 2012 N-ammonia PET, 2014 %Ga-DOTATOC PET, 20184 '$F-choline
PET St ALoishis ol Alo27]48]7kS o]Zeith, 201549 “E-FMISO PET, 20174
SE-FET PETYE Al9]27]42 Ikt 20164 1090 F-FDOPAC] i3t 23712 o
it o] Qo Aj2& PET A=A 2012 '8F-FP-CIT, 2015 '$F-florbetaben PET 50| A]
AHgln, AAER Sl wel PET ouge AAHoE 94 Auistad

20184 WAL WRAR 5 BAMoloRE] £ Ao opislelalz ojpkol
PN Abel WAL ClOREAINBI S Helnh B, 20159 74 WAolorE
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A& BAHsh w= %ﬂiﬁ% LAY 5 s T3 GMP 2FEA B A
S JQKRE ol o] & it
Yl Wi A|AE HHERE oot 2016W 1Y€ &2 AJZHE A4 HIS 73 2]
of A= Fofstalon, sPb7|FE FHo|A] /H 2Hde AZFste] Q18- extranetd} 21
intranetZ 2|3l G, HHA Zuo|xE F7ket JiHe] 20173 34 == WAMI
S ARAR F ANGFAA B YAV oJokEell tigt ezt ofASIHIR o] o]
201835 AOFFE ofARpde] Abs)

A, ohkeh HAREC] FEshe AN 54 aejste] 1A 7F AAbE R 29 24
ey MAUES Edz dARRAE AlRAes

7} epAslE T A% Sejst 714ude Aasly] gis ZreZe) AR Awel A /%

%
i
f
o
=1
o

o}
PET-S 20144 01712 W7ol nje 20154 AW tju] 25% 7431940}, FDG PET Foi7|%
W7o e Uzo] EMFER WAgle] ZetHA Poirhet Aol AsHor =
9lon] FDG PETS 20199 So] AW tjy] 9.5% Z7lst= 5 31242 2t} FDG PET
o] wof7|E WMol wE AAF el sl Halj PETHAR} thskgol wel “Ga-DOTA-
TOC, "*F-choline, '*F-florbetaben, "*F-FP-CIT 5 t}okst Bx 0] AA/} Z7)s1HA] dHo)sty
SRR A A Ak ofuRl HARY] veFslke oofA|al Qlek

TH| DA

= AaM | ASTA | HIZ A | HAMEA | 22U | 2EEA PET 7|E} A

1965 541 38 124 0 0 0 0 0 703
1970 776 715 227 47 28 0 0 0| 1,793
1975 1,114 88 144 15 3 1 0 0| 1365
1980 2,466 | 3,886 573 31 740 721 0 0| 8417
1985 3,093 | 6,117 840 52| 1,510 2,444 0| 108 | 14,164
1990 3410 | 1,009 | 1,068 687 | 1,639 4,661 0| 133 12,607
1995 4,224 491 | 1,141 | 1,085 | 2,542 6,475 473 | 501 | 16,932
2000 3,615 249 | 1,016 461 | 2,598 8,133 | 1,039 | 1,516 | 18,627
2005 5.592 444 975 | 1,126 | 5915 | 12275 | 3,151 | 601 | 30,079
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Lt =43] 2P0 K=o Zast FHIE =sto 1960 38 30Y K KRS ARISIUCE MSTHEWo|M

2009 3,869 636 1,027 1,376 4,690 16,450 9,384 25 39,369
2010 3,472 840 1,010 1,373 4,167 15,976 | 10,473 | 1,775 39,086
2015 2,487 742 1,264 1,791 2,154 18,903 | 14,462 | 2,454 | 44257
2018 1,680 996 1,520 1,494 5,029 22,436 | 14,162 | 1,701 | 49,018
2019 1,733 867 1,832 1,561 4913 23,208 | 15,508 | 1,675 51,297
L=l [=Tp N L] |1
STEA T @2l mC)
QQmTC 131| 198Au 67Ga 201T| 123| 7|E|. 6‘:'}7;"
1964~1969 80 4,841 2,380 0 0 0 145 7,446
1973~1980 101,235 10,150 3,562 0 0 0 473 115,420
1981~1990 906,370 54,505 280 | 1,791 960 0 81 963,987
1991~2000 1,444,500 | 244 791 0| 1,209 17,767 1,225 281 1,710,664
2001~2009 1,803,050 | 555,403 0 328 | 77,850 4,781 580 2,523,892
2010~2019 549,298 0 70,809 | 5,562
YA 2 H3t (1965~2019)
25,000
—— UMM —e— AZP|H —e— H|=I|A
—o— HNFA —e— 2B —e— 2B /
20,000
—e— PET /
15,000 / /,/‘
10,000
5,000
0 o—
1960 1970 1980 1990 2000 2010 2020
: La|Ltat x|x0| sHofst FH|ot Fz :
D UAYEIRAC| BN 0|82 MBCuet ChEAERI0l 2L AAS CHEQICE 19504 CHRESMtEA .

vvvvv

90 O M2chsim stojst 60LIA




SHMTALIPE HROICE, MESCHSMERIOME ST I HETLBAT(1964), 5
(197

09, T3 % 7IES Ol¢h T4 AAK1974), T3=t AFP(1976H), HBsAg2t 2

)

£ 2oty 20 OYE=0| 1955~1957 DJU|AEf CHoto] MARY |3t £ A=0tH gEA+71E 80 ¢
2410 19592 8 OlE% W7t 13X TS| Dt 2 defetud HHIS 01850 Ll HAtet X
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D e S2 22 off itreielX|(4 32)0 YAFSRREXZO| Col 2 UG MBSO uEH2 O
27|21} B22Y e S50 YRl S5t YASSAEL SVIEZ 2 M1=27t EIUC
AL YeBHIZ= Dl HAERARERIR| 71522 1961 671 7120 S012 Tracer Lab2l Ly

2l(19774) S2 I AE YYLAR ARSIUCE Hofsh FeFHIZE 1961 SO0 Tracer Lab2l rec-
tilinear =EAFA7} =L £|Z0ICH 1963'H0l= Z2AREIO| 7hset EEATFNIAQI Pickerel Magnascanner
7t AR S A TA (S AXIHHER )0l 2| EJERACE XEZ EUE HOPF 2t 19698 YARIC[SHAT
A0 =E Picker2| Dyna Camera®t AMELietuloff S042 Nuclear Chicago?| Pho-Gamma IIIE}. £|&20|
SPECTE ZOPtH2ts 1986 AMSChHetuof =E Siemens®| ZLC-75 RotaO|Ct. O HH|= 22l OlFs|=
2 &[0 UUCL HAEHZ dummy headE 71 HUSIE FH2 EUEIQIC CHESIE HOPFHH 2= M
SORAHRI01A 1989 7H2IA| Siemens2| OIFS|E BodyScanS %|x =G 1991E AFS= 20t
Hi2te! Trionix Triad882 =SIRICE.
PET2 MESCHSWHHMI HEAMSHRAO| HIZoH A7|0of E5I0, MSCHStwE2 19944 58 tdME
Hele 78 AX[BICE J2{Lt MSCistuEo= EBCOS| AMOIZZER MX|7h X|CIk|0f iXt2olety
AO|Z2EZS 0[88f| Akt BFO2 fluoride, FDG PET S8 AISSIFT 62 152 JHAADF 2H|AZ
X2 THA[SIICE 0|2 0= AO|ZZEZ0| HAISHE 1994 112€IHX] eHE5QH2 Rh LMI|S 0|26l A
= PET SHTHS A[YSto{oF 2411, 19955 28 2¢ AOIZREE 7ha7|gAlS 7IRCH HEMSEHS PET

1t AOIZ2EE 25 2| lo| GX|&|0] b itet FDG= 78 14€ & PET S¢S UL 19944 11
A

LIYHIR! PET/CT =2 MSTHSWERI0[ 27 FMTICE 2003 2XtEE2, MSOHE, orUEA
SOIlM PET/CTE BN =oI¥ D, MW H 0= 2003 118 222t AEEO]| Philipsel Gemini &
H7b SAl EQEIUCE PET/MRI= 20118 88 SLTHERI0IM ZZE ZHI2! Philips2l Ingenuity TF PET/
MRO| 2e|Li2t A|X2 =E(QACE UME PET/MRI= 2012 78 FHTHE0A Siemense| mMRE =
L £|% ESIRT, Metistugae 20129 118 S27I15 EHIE SSHACE SPECT/CT= cone-beam
CTE T&Iet GE HawkeyeZt 20032 =L A& =QUEUD 280t TEHE (TE #&E 82 SPECT/CTe

1080 SO =L =JERACH MSCHetE2I0l= 20118 GES| NMB300| £ =YJERICH CZT 4
7| HE A 20169 MSOHStnE 0] Spectrum Dynamics@| D-SPECT7F U A HIHZ EZ|YY
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ArHESEA 5 FHUEAtY] 522 N7 upAE S46H =9l 19849 TSHEEA &
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op o] AZE|I LotAo] A PSR o]Fste] HE FEHO HARS AlYstelt
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skt 1992d0ll= CH7H FAFAR] HCV Ab HARE F71s5k4ict
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sto] AU} Hofol 7|2 AR L85 skt Wl WA Sdigel weh AxaAE )
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of o] &=L Jout Y IFEA, HP IS, AASA, ARAA 52 U o8] &
o] AAZ oz HAP} gloiFet, AAZAIA 1970d o= A aRe] 714 28 ZAL
L 1980t oll= 7+ - FA AR S0l 1990~2000tHE AXHA 2+
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Ct. 1ISO 15189 =H7|EQ| Hx2t2| Zatet M22 Hat
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(Korean Laboratory Accreditation Scheme) <A &AW T AAIE 7| QIGANT o] A=l o

Aedietag o] 20109 79 S 222 AHUAE Witk KOLA
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713 %7k A KOLAS Il A @72 Qe
27 A ATk oleglr
2011410} free alpha subunit AAHE Aakich, 20150l el A AB7AOR o
eld PR FBo] e AA AR HeEol 18% H= Amo] FASHe ofelg
of QIgiek, 2 3 Welstat AALA] YAlETA ARE old AHl BAZ AF
shgom, 20179 1096 A4, WY, ALIAALe] W Bt 2504 AT 63
o ojze ghasiarh. 20184 1090 HAAAH AR ABEWA 749 84 &
242 Fr 5 AZERRE Agsl] GAANE st stdon, A AAE
2 1082 Z7H0A BEols musks Sow 2% A4S Bonh o AgEdge] A
el ATt AR 94013710 e FAAA A7 M) 4%E W) Ho] e
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2012 1HY = 1670 142 1Y S 417 41
2013 Y = 167 167 DY = 4279 42
2014 a1 = 167 169 1Y = 427 42
2015 1Y £ 167 149 Y 5 437) 43
2016 THY = 1674 112 FHY 5 4774 47
2017 SA Y £ 167 99 LAY 5 4370 43
2018 22 = 167 97 22 & 457) 45
2019 oA = 167 98 22 = 4170 41
A 2,331 859

sssss

116 O Aotz stolst eodtat




2%

SNMMI T-¢1 43(

1
R

&), 20129]

[e}}
=
SNMMI

=84,

]
=,

). 2013d0]

)

SNMMI

A=

L
.

&

7

SNMMI ¢l 4

1
.

), 20149

2, $o=

245, =

SNMMI T

1
R

), Z2E 1H(E YA, 201549

)

4

SNMMI Z2E 3H(Y

L
.

A, 24<). ISRS ZAF 1H(283), 201649

H(0]5

2

EA

AY), ISRS

J-

PSRE:ICE=

2z

SNMMI 791 19(=83),

1
.

), 20170

A, WS

1_17

e

[~

H

212)3} SNMMI

=13
=

o1§4],

WENMB ZAE 47 (2

Bl 1HEEA), 201940

-
s

B 19(2849), 20180

ZAN

I}

B 19H(28%)¥} SNMMI

ZAN

ISRS

L
fu

o

1

%

FAE] HFEA ¢fal 22 gFs

FE 2 o] FofFirt. 1980 A

she

M%) HEAP) OS] 3 27

]_

g, 1970t B & (E ), ol Ead), 1980

1
HAIFEA),

it

), 20000 =FH(HEAH),

PRI}

-
[¢]

4

]

2010

sfollA] 85714, WAL

[

ol whet d= 2

SHF3)

fa

A

[
of

2001 5E AR

oA 108744

2]
=

SHEA 1

o

5}

Jol”

ofsft, HEHARe)

i
ol

pEas

el

1
o

Fach 19804 o)

3

(o)
o=

QAL ZdRkel] AA ZAIGE o] 23 Gl

Z

H

BLE

SH
Sh

wol o] A7)

[e]
=

ol olg-wAl 4330] A

AL AAHAPE 2

PART Il. &2 20} 60EAL

:

|



l

s

43

61

GHAAL

27

34

16

27

1978~1980
1981~1990
1991~2000
2001~2009

2010~2019

Feich 19914

S

ZE
#9138 A%n

(3o}
==

2IMoR A4m
el o|27171A]
3 ZA U SPECT, PET

St Aus =

ez

AJZFo g2 20099 9¢Y 4 A15

7

[ele)
=

i
[¢]

Z

=
=

12¢ 64 A1z

FIHE A, 7]

p==
o

= _
FXEIL-

st
oF

Falo]

(o]
[e]

Mo

So=
=2 7Y

ir

B

c}.

%
o8

5}A]

gg]

O YO T 710 T Tyo | 10

|| XU RY| R mo mo mo mo mo mo mo mm
oT| or | o of | or | of | Ao 2| RO RO RO WO N N
7o | o fo o| o ﬂouﬁu_lmu.lﬂn.rﬂunnn.%unu =
W W W o W W W No| No| Ko| Ko| o) No| No| o
JALD S b L v ) L [ "
M%%%M%%%iﬁiiﬁiiw
pan A SR U

of| of | oF| oF| of| o | oF| B | B! | B| B B B B T
Ho| HO| HO| EO| EO| Eo| EO| Kol | Wl | Kol | WL | KT | WL | %L o
T B BB | BB T or|or|or|or| oo o | X
ofy| ol | of| ofy| ofn| of| ofy| %o| %o| %o| x| %°| %°o| %°| e
|| X | XXX | T | o oF | oF | oF | oF | GF| R | Tf
O | O V| Ol | Ol o >0 | —| >~ < <t
0. 1. 10 O. 0. 2. 0: 1. 2. 2. 2. Oo 2. 2- 0.
EdZse=8g8g8332sT2 2
| = o | 9| | 0o = | e v | 0w o
R AR AR A== = = = = =] (=3
NN NN N NN O OO OO OO (=3
— | = =] =] = = =] AN AN AN AN AN | N
=

2

g

)

o

e

(=¥

g

of o0

~ .g
o o P E
~H Eoodo% E 2
— ~ g,
L= do |5 =21 %] %o 5 8
R ©a "z M|y om =I)
— & —| 2| = | i BT 9 3
Klgo|op| X| | X S| |3 x| x| 2 A
‘NLE.I.N\_N‘NLmMH JIHT ]LO
Ca I S S b e e e gy
.zoﬂwi of muuodd Wllﬂ_.E.m.oa&m
of | | <A ol | | ®| .8 o | %o| W 2 A
rk O | e HJIL.,F 0 X || o —=
To- &rﬁ = R g e B B o | o | BO| Mo | =S s
of | mo| m| ol | & || & o | o | A | ® m| 5 -2
BB IR O 0| BT w6 | 2| % 5 =
x| TR Moo Bl o x| x| o x| oT|e| g ©
KB o| TH| =Y KA No| Al | BT| | | B m| B Mo| & R
_m_.A_n123456789n1UHWBMﬁ

118 Oy Msthsta solst 60AL

:

|



Lt @M wzt
slojst Mgt ohe} B Hope] A7A @ sHysolA alojste] s mgstel olshol
AR BN gstel 7 Fas A Re] 4¢ BFW LS RIS Aol

N

S ik Folz Qs wibAs e ARE it AEe] ExtEf e ofst
AEE AAH o2 this ST wi e Aetishao Aso=

= 7Sl 7 Eghska gl

19824 104 6 o|F% u9] ogfo] Staeo] eyt 220 SofstuabA Q] TRk
Bo] AZHE QT olE2 A, o2, 392 p). 19924 44 20¥0)= A< 1o St o
o] Talejsl; 1go] WHE AT AL HA], A efet, 892 p). 19979 IAE 1o EHY
of g0} A2go] WHE AW (A< |A], L3, 873 p), o] A2 Y5 Al 8,
Azt rosdEolehe o5 S WIAR 22 o EHE ATHE S A ]
A, 313t 284 p). o]F ofF wA He]o] AJer <Qlsto] 33 ’WTto] A AT} 2008
d 94 o]g A w9 3Rt ghob 3uo] AE o (=], ol WA, AL 2lst 828 p),
o] mj A o) AAE 7Igste] T dofeh o ofF5 Bl o] Ak SES
el 2o, AERsto] 20009 14 T JsHARol s SHE Wb E A WIS ATHAE
oy Sojstuld, ot A+te] WA, e}, 257 p). 20199 5= e SHefe,

|

A

word WA E XSG o] wabA UTte] wA Zplof A ASAom Zoigt Ao
I R 200230 TS oSt kA S WTISHRAL(] B A, FET] |AL, Lot 150
p), 2004 of+= "Clinical PET: Principles and Applications; (Edmund E, Kim, Myung-Chul
Lee, Tomio Inoue, Wai-Hoi Wong ##], Springer, 394 p) B7to]| wA 2pofA A= 2bofs)
k. o] 2ol|= T o] of2] wabA Ao FAAE Hofsidt

Ct. 2= g s
1990W ] o]& AA A 2=20] aojslulz Ll 2] vhA Adlo] Tk Lrlo] a9
o WA =Ro] HEs =9 VoAl AufeRl, Aof|AL & Ao R Hhol W

she ZRIOMUS A Foll A

PART Il. £ 20} 60EAl - 2. g U QIHAN




IAEA Training

2002
Alexius Y Joe Germany 2002.6.10~2002_.8.10
Anthony Michael Migura USA 2002.6.29~2002.8.8
Muh, Naeem Pakistan 2002.8.31~2002.10.31
Cetin Onsel Turkey 2002.10,13~2002.10.18
2003
Omur Carikei Turkey 2003,3.22~2003 4 .4
Muhammad Aleem Khan Pakistan Pakistan Atomic Energy Commission | 2003.9.1~2003,10,31
2004
Jasna Mihailovic Serbia 2004.5.20~2004.5 24
Dharmendra Harichandra Malaysia 2004.8.1~2004.8.8
Mohd Farid Isa Malaysia 2004.8.1~2004.8.8
Nguyen Tan Chau Vietnam 2004.10.1~2004.12.31
Vladimir Obradovic Serbia 2004.10,18 ~2004.10.29
Ozcan Senmevsim Turkey 2004,10.3~2004,11.1
Thi Minh Bao Pham Vietnam 2004.10.31~2004.11.5
2005
Thi Minh Bao Pham Vietnam Tran Hung Dao General Hospital 2005.4.6~2005.4.16
Dinh noc Duy Vietnam Tran Hung Dao General Hospital 2005.4.6~2005.4.16
Sunil Chopra Malaysia | General Hospital PJalan Residental | 2005.9.1~200512-31
Salim Abd Talib Malaysia | Kuala Lumpur Hospital 2005.9.25~2005.12.26
Khalida Khurshid Pakistan Pakistan Atomic Energy Commission | 2005,11,7~2006.5.6
. . Princicpal Consultant, Nuclr Med,
Afaq Qureshi Pakistan 2005.11,21~2005.12.5
INMOL
Viet Truong Van Vietnam Cho Ray Hospital 2005.12,12~2005.12.16
Tran Duy Anh Vietnam Tran Hung Dao General Hospital 2005.12,4~2005.12.18
2006
Jasmine Ara Haque Bangladesh 2006.9.18~2006.12.17
Kanaungnit Kingpetch Thailand | Chulalongkorn University 2006,11,1~2007,1,31
. King Chulalongkorn Memorial Hos-
Sanya Pasawang Thailand . 2006.11,1~2007.1,31
pital
Vera Artiko Serbia 2006,10.27~2006.11,19
Dragana Sobic-Saranovic Serbia 2006,10,27~2006.11,19
2007
Nam Vo Khac Vietnam Cho Ray Hospital 2007.9.27~2008.1.26
Diem Duong Phu Triet Vietnam University Medical Center 2007.9.27~2008.1.26
Le Doan Pha Vietnam Zzirtlnam Atomic: Energy. Commnis- 2007.7.16~2007.7.20
Huu Tan Vuong Vietnam Veitnam Atomic Energy Commnis- 2007.7.16~2007.7.20

sion
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Hoa Binh Pham Vietnam Tran Hung Dao Hospital 2007.10,17~2007.10.23

Durr-E Sabih Pakistan Multan I.nstitute of Nuclear medicine 2007,11,19~2007,11,30
and Radiotherapy

W. Keerthi Kumara Sri Lanka | University of Peradenlya 2007.12.2~2007.12.14

2008

Pham Hong Phuc Vietnam Tran Hung Dao Hospital 2008.5.6~2008.10.5

AB.AZIZ Aini Malaysia | Hospital University Kebangsaan 2008.6.9~2009.2.28

2009

Nguyen Ngoc Duong Vietnam | Tran Hung Dao Hospital 2009.5.18~2010,10.17

Tanzeel Zehra Pakistan Institute NORI 2009.6.15~2009.12.14

2015

Socheath Ly Cambodia | Calmette Hospital 2015.4.3~2016,3.31

Kohkon Kumar Nath Bangladesh 2015.5.4~2015.6.3

Dusika Kimmanthudawage | Sri Lanka | National Hospital Sri Lanka 2015.10,1~2015,12.30

Luong Kinh Lguyen Vietnam Cho Ray Hospital 2015,10,5~2015,12.31

Van Tan Ngo Vietnam Cho Ray Hospital 2015.10,5~2015.12.31

2017

Taratip Narawong Thailand Rajavithi Hospital 2017.2.20~2017.3.3

Taerakul Tarit Thailand | Rajavithi Hospital 2017.2.20~2017.3.3

Boonyaleepan Araya Thailand | Rajavithi Hospital 2017,2,20~2017,3.3

Koh Chang—Soon Fellowship

Jefferson R, Pagsisihan Philippines | ST, Luke’s Medical Center 2010.6.10~2011.5.30
. . Sanjay Gandhi Post Graduate Insti-
Amitabh Arya India ) . 2011.5.16~2012.5.15
tute of medical Sciences
. . Mochtar Riady Comprehensive Can-
Hendra Budiawan Indonesia 2012.5.21~2013.5.30
cer Center
. . Nishtar Medical College and Hospi-
Muhammad K Rahim Pakistan tal 2013.4.29~2014.4.28
a
Jamila C, L, Gomez Philippines | St, Luke’s Medical Center 2014.3,1~2015.2.29
North Okkalapa General Hospital,
Su Thet Oo Myanmar o 2014.3.1~2015.2.28
Ministry of Health
. Institute of Nuclear Medicine & Ul-
Azmal Kabir Sarker Bangladesh 2014.3.1~2015.2.28
trasound
Bolormaa Ganbaatar Mongolia | 1st State Central Hospital 2015.3.1~2016.2.28
Apichaya Cliamon Thailand | Siriraj Hospital, Mahidol University | 2015 3,1~2016.2,28
Ivana Dewi Mulyanto Indonesia | MRCCC-Siloam Hospital Semanggi | 2016,3,1~2017.2.28
Qaid Ahmed Shagera Yemen Althawrah Modern General Hospital | 2016,3,1~2017,2,28
Deverly D, Tumapon Philippines | Philippine Heart Center 2017,3,1~2018,2.28
Akintunde Taiwo Orunmuyi| Nigerial University of Ibadan 2017.3.1~2017,10.28
Teck Huat Wong Malaysia | Hospital Kuala Lumpur 2018.3,1~2019.2.28
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Bui Tien Cong Vietnam Mach Mai Hospital 2019.3.1~2020.2.29
Febby Hutomo Indonesia | MRCCC Siloam Hospital 2019.3.1~2020.2.29
Rasna Tiwari India Delhi Medical Council 2019.7.1~2020.6.30
Vanessa Murad Colombia Fundacion Santa Fe de Bogota Uni- 2020.11,1~2021.10.30

versity Hospital

2018

National Institute of Nuclear Medi-

Pupree Mutsuddy Bangladesh | | . . 2018.4~2019.3
cine and Allied Sciences
National Institute of Nuclear Medi-
Sunny Chowdhury Bangladesh | | . . 2018.4~2019.3
cine and Allied Sciences
National Institute of Nuclear Medi-
Afroza Akhter Bangladesh | | . . 2018.4~2019.3
cine and Allied Sciences
. National Institute of Nuclear Medi-
Shariful Chowdhury Bangladesh | | . . 2018,4~2019.3
cine and Allied Sciences
2019
Mohammad Simoon Sale- National Institute of Nuclear Medi-
. Bangladesh | | . . 2019.4~2020.4
kin cine & Allied Sciences(NINMAS)
Mohammed Mehedi Al Za- Institute of Nuclear Medicine and
. Bangladesh . . 2019.4~2020.4
hid Allied Sciences(INMAS)
Institute of Nuclear Medicine and
Shafaly Khatun Bangladesh . . 2019.4~2020.4
Allied Sciences
. . Bangladesh Atomic Energy Commis-
Jashim Uddin Bangladesh 2019.4~2020.4

sion

2017

Teik Hin Tan Malaysia | Sunway Medical Center 2017.4.17~2017.4 .21
o . Sunway Medical Center

Farhan Binti Yusof Malaysia . 2017.4,17~2017.4 .21

(Radiographer)

Nur Idalia Binti Abudl Ma- . Sunway Medical Center

. Malaysia L 2017.4.17~2017.4.21

jid (Physicist)

2019

Dale Reiner A, Malonzo Philippines | The Medical City (Technologist) 2019.3.25~2019.3.29

Noelle Joyce P, Marasigan | Philippines | The Medical City (Technologist) 2019.3.25~2019.3.29

Andrea M, Sumilla Philippines | The Medical City (Technologist) 2019.3.25~2019.3.29

John Michael B, Medina Philippines | The Medical City (Technologist) 2019.3.25~2019.3.29

xxx
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University of lowa Hospital & Clin-

Tee Yin Tracy Teo USA . 2015.3.2~2015.3.27
ic

Mai Hong Son Vietnam 108 Centre Military Hospital 2019.6.10~2019.9.6

Le Phan Duy Khanh Vietnam Da Nang Hospital (Nurse) 2019.11,25~2020.1.24

Le Quoc Dung Vietnam | Da Nang Hospital (Technician) 2019.11,25~2020.1.24

Pham Duy Khiem Vietnam Da Nang Hospital 2019,11,25~2020,1.24
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126 | AA¢ '09.01 ~ 17,01 =24 SIOABPSPARIEIONE
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127 | 1<tul '09.01 ~17.04 =g BEALERA}
128 | o]A4d '09.01 ~ 19,01 s}s} EIPARYSPAREIDAR
129 | =99 '09.03 ~ '09.05 Ea A}

130 | o] 09,03 ~ 09,05 B - ] as} A}

131 | ol 109.03 ~ &AA AR A T3} HpAt

182 | o]97 09,03 ~ '11,02 s}a} IIPABVSPAR

133 | o2 09,04 ~ 17,02 3}st A A} EEA}

134 | 3+314 '09.04 ~'09.10 01 2| Al A T3} — Kok AR}

135 | A% '09.05 ~ 11,11 A o oA

136 | 234 '09.05 ~'16.04 A& - st SHARAAL

137 | 9+ 09,07 ~ AR RE— FoF FEPNREIoAY

138 | 279 09,08 ~ '11,01 spel- 29 AAE AR
189 | o] % '09.09 ~ 13,03 A2 -1 3}8} EIAR

140 | A5 09,09 ~ 12,12 et SPAL A A

141 | Y2 09.09 ~ '16,08 VE-FF SHAL A A EEAL
142 | 3] 09,10 ~ '11,09 YRGS - E | A}

143 | el '09.10 ~ 11,04 2] ShA}

144 | A 09,11 ~ @A L AA}

145 | 7zt 09.12 ~ A 33— v 3HA}

146 | oo} ’10.02 ~’17.03 s}s} [IONEPS VARSI A ES S|
147 | s3lw ’10.03 ~ '12.02 =g

148 | &Ao} 10,09 ~ '13,08 2a AR}

149 | Sudhakara Seelam | 10,08 ~ 17,01 sst SN

150 | W< 11,03 ~ '13,08 WCU IPABVSPAR

151 | o7 11,03 ~'17.03 217

152 | el 11,03 ~ 16,02 VE-FF SEA}; A AL BIAL
183 | 24% 11,03 ~ 16,08 s}sh IOARIEIONE

154 | 7159 '11.03 ~'19.08 3fat [IAREIOAN

1685 | A&o} 11,09 ~ 13,08 Zof IOARPSIAY

156 | =44 11,09 ~ '14.02 wju}a} SPAF A AL

157 | 4140} 12,03 ~ 19,02 2 SEAL; A AL AL
158 | <t 12,03 ~ 19,02 =4 IAEEIA

189 | I 12,03 ~ 15,02 2l FIDARIEIOAN

160 | 473+ 12,03 ~ '17.04 27 LIRS

161 | o] 43| 12,03 ~ 18,08 2o ShAbERA}

162 | ojwlAd 12,03 ~'19.02 2] [PAREIOA

163 | =43t 12,03 ~'19.02 Ea EISARIEIONE

164 | Vinay K, Banka 12,03 ~ 19,02 s}t [EPAREIPAS

165 | slgnl '12.09 ~ &) 012 SEAL: A AL EIAL
166 | 7ot 13,02 ~'14,12, 7} AT
167 | 9= '13.03 ~ 19,02 = IOARIEIONE

168 | 4= & 13,03 ~ @A st} SPAR A AL ERA
169 | 73ty 13,09 ~ '15.08 IDARPEIAY

170 | o192 13,09 ~ 16,02 2% SEA}; A
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71 | 344 14,03 ~ 19,02 2% SHALHRA}
172 | wid< '14.03 ~ 16,01 Z2oF SHALAAF
173 | A< '14.03 ~ EA 23 AL AN
174 | vf=% 14,03 ~ 19,12 2ok SR A AL LA LA
175 | M. K. Bakht 14,09 ~ ? TE-H3} AL EPARL
176 | A% 14,09 ~ 20,02 % SHAHERALY
177 | Holwh '14.08 ~'17.01 AAFEAD S -8 | A

178 | Al7{%h '15.12 ~ &7 s}st A}

179 | 24% 15,03 ~ 17,08 ZF SR AIAL
180 | Hisj< 15,03 ~ &) 2y A} e LHA
181 | Arun Gupta ’15.03 ~18.08 o)A} PSPAREIDAS
182 | =3 '15.07 ~'18.10 o] )3} A Ap9)
183 | Nadeem A, Lodhi | '15.09 ~ 19,08 s}s} FEPAREIAR
184 | B3 '15.09 ~ A 27 SHAR AR
185 | ¥regf 15,01 ~ 17,06 AAFEE -2 SEA}

186 | A= '15.07 ~'17.06 HA}S}EL— Hk SIA}

187 | w9k 16,12 ~ 20,07 Zof KA
188 | G, B. Borjigon 16,03 ~ 18,02 o)A} RA} A AT
189 | 02 16,03 ~ A |73t SR A ERARL
190 | @A=t 16,03 ~ A % SHAHERALY
DL 223 116,03 ~ @A) % SpAL A
192 | Aol '16.09 ~ '19.02 w|a}s} SHA A A}
193 | o]52 ’16.09 ~ HAAY 2 AR SAEVEY
194 | A '16.03 ~'19.05 YA - st

195 | ¢jin] '16.05 ~ A7) A -5 st

196 | ¥71d '16.06 ~ A AALEAD S -8 | A

197 | 449 '16.10 ~ 17,02 FIPAESE SRS sk}

198 | AEs 17,01 ~ 19,02 % AR
199 | A1 '17.03 ~ 19,03 SRt SPAF A}
200 | upeqg '17.03 ~ '19.02 o SR AA}
201 | A 17,03 ~ 19,02 2% ShARAIA}
202 | Qaid A, Shagera '17.03 ~ 19,02 SJA) SHAE A AL
203 | o413 '17.03 ~ &) wju}a} SHARL A A
204 | X9 '17.09 ~ '19,02 s} A A A A A
205 | 719 17,09 ~ 19,08 x| 7}s} apAb ]

206 | 231 17,09 ~ 19,08 % AR A AL
207 | o]A & 17.09 ~ @7 s}st SEAL A AN
208 | 7 17.01 ~'17.12 AASEAD S -8 | A}

209 | 9% '17.03 ~ 18,12 upAlsel— Bk A}

210 | 4474 '17.07 ~ 18,08 HAGAE -2 SA}

211 | &9ls 17,11 ~ @A APAAE -2 9PA}

212 | o]9A '18.03 ~ °19.02 ] wja} ShA} A AL
213 | U874 '18.03 ~ 20,08 stst SHAEAA
214 | 0|3+ '18.07 ~ '19.08 ZoF AR
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215 | & '18.07 ~°19.08 ZoF [ERAE ekel]
216 | A8 18,09 ~ &) s)st SPAR AR
217 | o] 18,09 ~ 20,08 o)} ShAR A ALY
218 | 4AE 18,08 ~ &Y PIAEESIRCRo A}
219 | o]s=of ’19.03 ~ 20.02 2 ShAb A AN
220 | 49 ’19.09 ~ &) ] 7ps} SEA: A A1
21 | IME ’19.09 ~ A ] 7ps} SEAL: A A1
222 | Azmal K, Sarker | '19.09 ~ &} oAk ESPAR1 DA |
223 | A1 ’19.09 ~ AR = S} A AR
224 | o33 19,07 ~ 24| AUEE R |t
225 | 373] QUM -t | Sk
226 | upys AT - | A
2) 9off 2| sl A
A=7|2t 01§ | G&= A7 PNL=ITES ALE
'78.03~05 Adel | dE | Kyoto University Hospital Kanji Torizuka | WAMASZA7]4%
Tokyo Met it iatri
'78.12~'79.03 | Z7x) | ol o y(.) etropolitan Geriatric Masahiro Tio Fa7)%
Hospital
'78.12~'79.03 | 7181 | alm Bioorganic Chemistry College | Noboru  Yanai- AP 2R 7|4
of Pharmacy, Shizuoka hara
'80.02~05 ug<: | w3 | Michael Reese Hospital Steven Pinsky | AFESL7|&
5 e | s University of Hong Kong )
80.06~09 E3x% o5 J Presto HFA ﬂoﬂé7ﬁ7 s
&%) ©° | Robert Black College ’ Y SAraAsAzlE
'80.10~'81.01 | ¢k<=2} | o7t | Veterans General Hospital Shin-Hwa Yeh | A& 7|&
'82.04~06 %S | Y& | Guama University Teruo Nagai 2ot b eb g =
'82.12~'83.03| 9. | cjur A S
SlIE™ e K Ein T | Veterans General Hospital Shin-Hwa Yeh
e ’ W e
, - 4 Kanji e
83.06~08 449 | 4R | Kyoto University Hospital . AFEHSE7 &
Torizuka
'85.02~07 2514 | ul= | Michael Reese Hospital Pinsky 297)1%
'85.12-'86.08 | Am7 | ol National Institute of Radiologi- | Toshiyaki b o] obE A E ]
cal Sciences Kumatory
. . Tsunehiko L
87.01~04 oj¢l¥l | X | Osaka Cardio-vascular Center . 3l o) ahabe] A = ]
Nishimura
'87.08~10 e | SAR A5
-Jo~ O AL = | Kyoto Uni ity Hospit: Kanji K i
A2 4 yoto University Hospita anji Kasagi B
'88.09~11 74538 | dE | Kyoto University Hospital Kanji Kasagi 3 o)5} AFEE | g
5 George Washington Universi HIAR=RA AAF Y
80.06-07 | Molel| mjz | ¢ R T
Medical Center A Qo
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, IAEA/WHO/RCA
89.10 ou7 | B=+ | IAEA/WHO/RCA program , ./ /
Training Course
, _ IAEA/WHO/RCA program IAEA/WHO/RCA
90.02~04 ZH | 3F / . / prog . Brian Hitton . ./ /
Royal Prince Alfred Hospital Training Course
: _ SPECT o|-&7]<«
90.06~09 HolZ | dX | Kyoto University Hospital Kanji Kasagi e 871
H
'92.03~04 183 | F | IAEA/WHO/RCA program oz ebrg e atke
, _ University of Pennsylvania )
9207~08 | A¥s | wF o Y Abass Alavi | SPECT 7]445
Hospital
Agi d C Tohok:
'93.08~10 | uwpen) | g | 808 M I OO o Fukuda | Ak g AR A
University
, SPECT =9lo| w2
94.02~03 ojelY | u]= | Cleveland Metro Clinic Batec N Hol
7] = U
, . L Hironobu
94.12 Ade] | X | Osaka City University Ochi Z7H A s
chi,
, Tsunehiko PET X% =
94.12 A8 | Y& | Osaka Cardio-vascular Center o Hol
Nishimura =
’95.09 A4L-| "= | IAEA/WHO/RCA program IAEA HBsAg AN
'95.09~10 AEF | dE | Kyoto University Hospital Junji Konishi RIA A=
'96.10~11 =7 | 9= | Hammersmith Hospital Chapuman RIA AEz]
'98.06~07 ol | "= | Royola Medical Center Robert Henkin | GAFAA7 |14
, Daiichi Radioisotope Labora-
99.10 zqel | Qe | P Junzo Okuda | RIA Al
ory
, _ Johns Hopkins Medical Insti-
0006~07 | aigist| vl |0 P Zsolt Szabo SPECT 744
ute
’02.05~06 A79] | w]=+ | M. D, Anderson Cancer Center | Euishin E, Kim | AZSPECT 7|&d
'04.06~07 o] A | w]= | University of Pennsylvania Abass Alavi PET AA7]<
5 3 3 io | HFALA] O]OEIE S1A)
05,09 oz | oja Winship Cancer Institute, Jonathan W, Si- | WAMIQ|FE 1A,
Emory University mons Wik
'06.06 ZHA | \]= | M.D. Anderson Cancer Center | Euishin E, Kim | ¥&]&} A4
’08.06 YA | ul= | M D, Anderson Cancer Center | Euishin E, Kim | PET %4F Al7|&
'12.08 A9 | A7} | Singapore General Hospital Sidney Yu AHAF 9 g
’18.08 8% | =Y | Klinikum rechts der Isar Wolfgang Weber | HoJsta|27]& 55
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1) MSchstnyel 29l
7. zEy

SLBAAEE HIE cto( %
A= Uy | HIRIA | AP | EHNEA | =8 2584 PET 7|Et
1968 9.1 89
1970 43.3 12.7 439 26 1.6
1975 81.6 105 6.4 1.1 02
1980 29.3 6.8 46.2 0.4 8.8 8.6 0.1
1985 21.8 5.9 432 0.4 10.7 17.3 08
1990 27.0 8.5 8.0 5.4 13.0 37.0 1.1
1995 25.7 6.9 3.0 6.6 15.4 393 3.0
2000 20.6 58 1.4 26 14.8 46.2 8.6
2005 185 3.3 1.2 36 20.2 413 9.3 2.5
2009 10.0 26 1.4 3.3 1.2 42.1 242 52
2010 8.9 26 2.1 35 10.7 409 26.8 45
2011 78 29 2.2 3.2 9.6 38.3 31.0 49
2012 14 2.7 2.2 29 9.0 417 29.8 43
2013 6.2 2.3 2.1 26 59 393 36.0 56
2014 5.7 26 1.8 2.2 5.6 37.6 39.0 5.4
2015 5.6 29 1.7 40 49 427 32.7 55
2016 4.4 3.3 1.6 3.7 95 428 309 39
2017 3.0 3.3 1.9 3.1 9.9 446 30.8 3.4
2018 34 3.1 2.0 3.0 10.3 458 289 35
2019 34 36 1.7 3.0 9.6 452 30.2 3.3
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(HH2: mCi)
1BF 11C 150 13N 64Cu 124| EI-]:"
1995 26,634 26,634
1996 26,095 26,095
1997 23,116 1,920 98 25,134
1998 39,045 831 3,120 473 43,469
1999 31,536 476 2,220 34,232
2000 53,234 1,138 54,372
2001 52,735 632 53,367
2002 73,637 535 74,172
2003 203,868 1,198 5,340 210,406
2004 154,456 1,264 1,520 157,240
2005 120,091 1,680 121,771
2006 119,867 3,551 630 124,048
2007 89,160 2,411 91,571
2008 183,576 12,423 320 196,319
2009 154,209 9,245 5,760 169,214
2010 176,566 7,413 320 184,299
201 358,787 7,675 366,462
2012 665,094 27,064 100 60 692,318
2013 677,427 34,827 10,800 30,600 390 754,049
2014 740,644 36,626 29,850 20 807,140
2015 614,919 50,354 26.250 691,523
2016 631.162 45,405 160 29,100 705,827
2017 719,139 25598 12300 757,037
2018 748,249 38,480 240 15,450 802,419
2019 835,650 48,050 480 16.260 900,440
A

vavava




(421 mCi, &)

o A8y By Bt
1995 26,634 4,460
1997 23,116 7,190
1998 39,045 8,940 06 1,650,000
1999 31,536 10,200 264 6,300,000
2001 52,735 13,180 8,429 248,805,700
2003 203,370 23,030 16,042 441,155,000
2005 113,845 28,340 2,592 71,280,000
2007 86,648 52,490 2,540 58,674,000
2009 152,593 58,165 0
2010 176,566 81,170
2011 358,787 91,920 520 12,012,000
2012 665,094 100,813
2013 677,427 118,650
2014 740,644 135,300 160 3,696,000
2015 614,919 101,160
2016 631.162 98,580 280 12,320,000
2017 719,139 105,720 160 6,160,000
2018 739,949 95,710 570 25,080,000
2019 826,900 92,680 580 25,520,000
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THHAL AZE A

s Al SEE = YEAXL | HH2T| Q| | =G 2l
1970 74 34 108
1975 2,192 589 39 18 2,838
1976 4,226 844 550 20 23 5,663
1977 5874 2,168 227 860 153 30 9,312
1980 18,901 4,507 22,254 7,336 3,410 68 56,476
1985 34,579 14,405 33,855 10,936 6,034 37 102,729
1990 73,523 32,002 54,199 30,510 18,938 134 182,859
1995 100,547 31,057 47,022 55,345 21,605 73 255,649
2000 123,320 34,518 41,365 84,268 19,374 27 302,872
2005 253,065 58,412 60,704 230,167 32,894 134 635,376
2009 333,466 107,584 62,474 320,809 44,349 432 869,114
2010 326,005 120,847 51,234 308,277 67,055 469 873,887
2011 317,247 12,077 52,087 293,270 90,159 497 864,337
2012 352,409 112,994 49,094 302,442 96,880 335 914,154
2013 346,358 113,101 46,969 306,078 107,393 413 920,312
2014 319,921 106,636 30,304 288,735 103,224 266 849,086
2015 269,112 105,947 31,532 197,847 96,835 31 701,584
2016 263,228 112,754 34,310 193,312 110,095 329 713,988
2017 253,731 108,342 29,564 191,809 100,257 342 684,045
2018 251,811 118,516 32,292 195,654 99,812 398 698,483
2019 257,420 111,623 33,619 191,838 104,152 164 698,816
BHZAL 2 3} (1970~2019)
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(1) SAZIA B
AXEE HHIE N[N ZEg
1961 Scintiscanner
Rate meter system 2 channel
1965 Spectrophotometer BECKMAN DU-2400
1969 Curimeter ALOKA F 3811
Gamma Camera Nuclear Chicago PHO GAMMA 111
1977 Color Scanner
Gamma Camera System Gamma 11 System
e GM-11PE DISITAL
Spectro scaler PICKER 111A
Gamma Camera Scintillation Nuclear Chicago PHO GAMMA 1III
Radiochromatogram scanner 7201
Gamma Camera System Ohio Nuclear SIGMA 420
1979 Gamma Camera System Ohio Nuclear SIGMA 410
Gamma Camera System PICKER DYNA 4/15
Color Scanner 500/D 63020—G
1082 Gamma Camera. o MEDX-§37
(Detector for scintilation)
1985 Multi format imager 6825
Fluorospectrophotometer Farrand 3
1986 Gamma Camera System SIEMENS LEM
Gamma Camera System ZLC 75 ROTA
Data processing computer system MAX DELTA
1988 Dichromatic bone densitometer
1989 Gamma Camera system SIEMENS ZLC 750 Orbiter
1994 Gamma Camera Whole Body Scan SIEMENS Body Scan
Gamma Camera (SPECT) PICKER PRISM 2000
Hot Cell CAPINTEC
Cyclotron (PET Radioisotope) EBCO TR-13
PET(Positron emission tomography) SIEMENS EXACT 47
1995 Beta flow detector system GILSON
UV/VIS Spectrophotometer HP HP 8452 A
Personal contamination monitor BERTHOLD LB 1043BX0
Gamma Camera (SPECT) PICKER PRISM 3000
Gamma Camera ADAC Solus
Gas Chromatography HP 589011 PRUS
1996 | High Performance Liquid Chromatog-
raphy
FDG Chemistry for PET
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High speed image processing comp
1997 High speed image processing comp
SUN Workstation Comp SIEMENS Ultra60
2001 Double Hot Cell HEXCO SYSTEM
Gamma Camera SIEMENS E.CAM
2002 Vertex Gamma Camera ADAC ultra high tier
Automatic F-18 FDG Labelling Sys, | IBA W /Taget
Gamma Camera ADAC FORTE
2003 Dose Calibrator CAPINTEC CRC-15R
Fusion PET scanner PHILIPS Gemini
2005 Gamma Camera ADAC Sky Light
FDG Module EBCO
Gamma Camera SIEMENS E.CAM
2006 Gamma Camera SIEMENS E.CAM
Gamma Camera SIEMENS E.CAM
HPLC System GILSON 321
2007 Gamma Camera SIEMENS E.CAM
PET-CT Scanner SIEMENS Biograph 40
2008 Cardiac Gamma Camera PHILIPS CardioMD
Gamma Camera(3—head) TRIONIX TRIAD XLT-9
Thyroid Uptake System Captus 3000
2010 Defibrillator M-Series
Clean Bench|[RI #uj-8 #|ZH 180LFC
Clean Bench|Generator A& #|ZH 150LFC
Cyclotron GE PETtrace 10
2011 PET-CT Scanner SIEMENS MCT40
SPECT-CT Scanner GE Discovery NM/CT 670
2012 PET-CT Scanner SIEMENS MCT64
SPECT-CT Scanner GE Discovery NM/CT 670
2013 PET-MRI Scanner SIEMENS mMR
HPLC System Gilson 381H4A014
2015 Radiopharmaceutical Synthes Module GE Tracelab FXCpro
HPLC Systems Gilson 381H4A014
Gas Chromatography Clarus 680 GC
2017 | Automated Synthesis for Radiopharma-
ceuticals GE Fastlab 2
2018 Gamma Camera (SPECT) Spectrum Dynamics D-SPECT
2019 Dual Head Gamma Camera GE NM 830
2020 Dual Head Gamma Camera Siemens Symbia Evo Excel
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272 O Metst@ solst 60wt




(2) BB E

HREE g HIZ=A 22g
1970 Spectro Scaler, Gamma Counter PICKER
1979 Liquid scintillation Counter PACKARD B-3255
Centrifuge(Refiegerated) DUPONT Rc—5B
1984 Centrifuge, Refrigerated DAMON DPR—-6000
Ultracentrifuge OTB-75B(52960)
1986 Gamma Counter PACKARD Multi-PRiAS 5304
Gamma Counter four Detector PACKARD PRIAS
Liquid Scintillation Counter PACKARD TRI-CARB 2200CA
1989 Gamma Counter
. PACKARD COBRA 5010
(auto multidetector)
Table top Refrigerated Centrifuge HANIL UNION 32R
1995 Centrifuge(Lage Capacity Refiegerated) HANIL UNION 5KR
Beed Washer ABBOTT PROQUANTUM
5 Gamma Counter (auto multidetector) PACKARD COBRA QUINTOM
Autosampler ML AT PLUS 2 ML AT PLUS 2
1997 Dynamic Incubator ABBOTT COMMANDER
2000 Automatic RIA System STRATEC RIA-MAT 280
2004 | Gamma Counter Wallac 1470
2005 Tube & Bead Washer HOIL Multi-Washer 50
2006 Autosampler HAMILTON Microlab AT Plus 2
Ultra Refrigerated Centrifuge KUBOTA 5930
2007 | Autosampler TECAN Freedom EVO
Shaking Water Bath CYROMAX 929
Gamma Counter Gamma—10
2012 Refrigerated Centrifuge KUBOTA 5930
Auto washer Multi-Washer 50
2013 Automation Radioimmunoassay Analyzer GammaPro
2015 Auto sampler DS8150
Gamma Counter DREAM GAMMA-10
2016 Auto washer TW300
Auto washer Multi-Washer 50
Refrigerated Centrifuge KUBOTA 5930
2017 | Refrigerated Centrifuge KUBOTA 5930
Refrigerated Centrifuge KUBOTA 59360
Auto Sampler MASSIA DS 8150
2018 RI Hood BH5 HEAVY
Refrigerated Centrifuge 5930
2019 Automation Radioimmunoassay Analyzer Dream Gamma 10
TLC Scanner AR-2000
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(2) AMLHBAR
19799 19, 29 15 1HER olip & 22 AduAo] glon HRsE 98] Al 24
25l 1202 &7 ARG 200048 7Y A A4
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2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011|2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

=217 | 1165|2,631|2,487|2,487( 1,910/ 1,875/ 1,591 1,585| 1,266/ 1,356/ 1,335| 1,308| 1,249| 1,014| 986/ 1,103/ 1,206

HMEA | 265 927|1135/1,135] 783| 696] 684| 651 931| 945|1,387|1300(1,296| 1365(1,318| 1.224| 868

2914 | 103| 384 501| 501| 531| 585 412| 396 482 638| 537| 463| 512| 586 545 488 513

Bl=71A| 153 237| 164 164| 203| 180 326| 463| 600) 976| 851| 905|1,145|1448|1,627| 1845|1972

=224 | 1,360| 2,470| 3,257 3,257 3,647| 3,555/ 3,701 3,606/ 3,749 4,209 4,809| 5,073| 5,625 5,637 6,364 7,284/ 8,134

UM | 704|1463)1,626| 1,374| 1,246| 1,745/ 1,780 1,760/ 1,458| 1,424/ 1,197/ 1,091| 814| 1,038/ 1,050/ 983 1,040

PET 295/ 1,138/ 1,495| 1,495/ 2,669 2,670| 3,578 4,118/ 4,695| 5,568 5,892| 6,799 5,368 5,942 6,716/ 6,367 6,937

Xz 2| 86| 252 321| 437| 945/1,083|1,021| 917| 896 789| 750 424| 348| 355 423| 418

7|E 327 965(1,201| 1,201 813 938| 836| 894|1,029|1,342| 1,520 1,724| 1,649 1,844 2,102| 2,009 2,499

Total | 4,374(10,301|12,118|11,935(12,239( 13,189 13,991| 14,494 15,127 | 17,354| 18,317| 19,413 18,082 19,222| 21,063| 21,726| 23 587
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2003|2004 | 2005 | 2006 | 2007 | 2008 1 2009 |2010|2011 2012 2013|2014 2015|20162017 2018|2019
T2A | 27% | 26% | 21% | 21% | 16% | 14% | 11% | 11% | 8% | 8% | 7%| 7% | 7%| 5% 5%| 5%| 5%
HMNBA | 6% | 9%| 9%|10%| 6%| 5%| 5%| 4% | 6%| 5%| 8%| 7%| 7%| 7%| 6%| 6%| 4%
DOPTA| 2%| 4% | 4%| 4% | 4% | 4% | 3%| 3% | 3%| 4%| 3%| 2%| 3%| 3%| 3%| 2%| 2%
BI=ZIA | 3%| 2% 1%| 1% | 2% | 1%| 2%| 3% | 4%| 6%| 5%| 5%| 6%| 8% 8%| 8%| 8%
Z=AA | 31% | 24% | 27% | 27% | 30% | 27% | 26% | 25% | 25% | 24% | 26% | 26% | 31% | 29% | 30% | 34% | 34%
L | 16% | 14% | 13% | 12% | 10% | 13% | 13% | 12% | 10% | 8% | 7% | 6% | 5%| 5% 5%| 5%| 4%
PET 7% | 1% | 12% | 13% | 22% | 20% | 26% | 28% | 31% | 32% | 32% | 35% | 30% | 31% | 32% | 29% | 29%
KNE | 0% 1%| 2%| 3% | 4%| 7%| 8%| 7% | 6%| 5%| 4%| 4%| 2% | 2%| 2%| 2%| 2%
JIBE | 7%| 9% | 10%| 10% | 7% | 7%| 6% | 6% 7%| 8%| 8%| 9%| 9% 10%|10%| 9%| 11%
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Setel ARIZAL 214
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2003 2004 2005 2006 2007 2008 2009 2010 2011
Hormone 19,731 58,949 90,849 | 113,341 | 122,444 | 137,024 | 148,435 | 167,107 | 176,903
Y 71,260 20,447 31,779 54,026 61,887 69,249 72,912 83,706 96,476
k= 3,164 7,670 9,635 1,768 10,036 14,059 16,167 17,202 17,922
==
X2 ZAL 218 951 934 1,979 2,452 3,204 1,077 11,969 8,759
Biologic Study 0 1 0 0 19 4 46 0 0
7|Ef 3,606 5,831 5,287 4919 5,498 6,535 6,165 4,600 4,686
Total 33,979 | 93,844 | 138484 | 182,033 | 202,336 | 230,112 | 250,802 | 284,584 | 304,746
2012 2013 2014 2015 2016 2017 2018 2019
Hormone 191,862 | 204,297 | 219,221 | 234514 | 262,693 | 278,569 | 289,706 | 299,633
Y 98,978 93,111 99,168 | 106,570 | 116,345 | 122,351 | 132,821 | 136,868
ke 17,669 20,268 22,927 22,867 25,925 24,384 23,662 25,794
==
X2 ZAL 7,195 8,748 8,635 11,100 14,933 17,360 16,563 15,396
Biologic Study 21 10 9 4 11 0 0 0
7|t 4,889 5,288 5,071 6,041 7,959 11,563 16,259 13,544
Total 320,574 | 331,722 | 355,031 | 381,096 | 427,866 | 454,227 | 479,011 | 491,235
AL 2= Ha (REHA
300,000
350,000 —+— Hormone
250,000 —o— EOF
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A A8y BofE B3
2008 115,106 15,750 70 1,617,000
2009 318,941 35,750 1,440 33,264,000
2010 275,544 40910 3,150 72,765,000
2011 296,585 46,860 1,540 35,574,000
2012 364,162 55,550 620 14,322,000
2013 335,294 58,750
2014 431,037 67,360
2015 399,865 53,600
2016 326,633 59,530
2017 327,807 33,190
2018 321,339 63,470
2019 305,343 69,250
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o2l mCi
SQmTC 131| ZU1T| 18F 125| 123| 7|E|— 7:”
2003 24,000 22 3,412 1,820 6.9 89 16 29.366
2004 54,250 2,213 7,095 5,780 16.7 891 283 70.274
2005 111,700 7,205 6,796 12,460 22.3 810 26,8 139,025
2006 132,900 9,443 4978 18,955 38.2 1,441 413 167,797
2007 129,700 11,984 14 26,390 324 573 15.9 168,709
2008 136,810 45,783 5,384 11,350 52.4 10 433 199,433
2009 130,250 52,610 7,634 830 1232 735 255 45,904
2010 120,766 50,377 5,860 400 115.4 1,230 470.9 179,223
2011 128,250 44,925 5,989 3,380 85 388 18 183,035
2012 131,250 43,828 4,354 2,770 776 585 336 182,898
2013 129,350 33,948 4,468 6,210 50.8 5,627 601 180,255
2014 126,000 33,745 4,147 12,850 87.6 5,287 13.2 182,131
2015 193,028 25,370 4,179 3,059 423 4,798 12.8 230,870
2016 360,584 24598 4,024 5,126 265 5,327 12 399,937
2017 379,947 25,260 3,527 12,840 254 4,182 232 426,084
2018 410,806 28,313 4,291 8,453 146 2,236 867.7 455113
2019 455,067 31,290 3,850 9,574 252 361 656 501,041
Lt EH
() ezt |
SxEe YHIE H|Z=AF 24
Sinlge Head Gamma Camera Philips Argus
Dual Head Gamma Camera Philips Vertex60
2003 Dual Head Gamma Camera Philips Forte
PET Philips Allegro
Thyroid Probe MG ATIM] koroid
2007 Triple Head Gamma Camera Trionix Triad XLT9
Cyclotron B RLE KIRAMS-13
2008 SPECT/CT Bioscan Nano SPECT/CT
PET/CT Ge Healthcare Discovery VCT
2009 Module GE Tracelab FXCpro
Module GE Tracelab FXFN
2011 PET/CT Mediso Nano PET/CT
2014 SPECT/CT Ge Healthcare Discovery NMCT 670
Module Ge Healthcare Tracelab FXNpro
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PET/CT Siemens mCT FLOW
2015 Module Synthra Mel plus
Module Siemens Explora One
2016 SPECT/CT Ge Healthcare Discovery NMCT 670 PRO
HPLC Agilent G1311C
2017 Autqmated Synthesis for Radiopharma- Ge Healthcare Fastlab 2
ceuticals
2018 lon Chromatograph System Metrohm Eco IC
TLC Image Scanner Brightspec bSCAN
2019 Gas Chromatography Perkin elmer Clarus 690
SPECT Ge Healthcare Discovery NM 630
SPECT/CT Ge Healthcare Discovery NMCT 870 CZT

(2) ZXZAL Z]

AR e | ZA 2ddy
Centrifuge Table eyl oty UNION 32R PLUS
Centrifuge Refrigerated il iy UNION 5KR

2003 Water Bath Slrsinl iy KMC-1205WP
Auto Sampler Hamilton Microlab AT Plus 2
Gamma counter Packard COBRA5010
2004 Eppendorf Centrifuge Eppendorf Centrifuge 5810R
2006 Washer BEAD & TUBE oY Hio|_HE MULTI - Washer 50
2010 Water Purification System SHLFALO[ 1A PURE CHEM I
Washer BEAD & TUBE =Y Hf0|9|}|| MULTI - Washer 50
2011 Gamma counter LI OEA GAMMA 10
Auto Sampler AT HEA DS8150
2012 Washer TUBE AUTO AT HEA DREAM TW300
2014 Gamma counter AR HEA GAMMA 10
2017 Auto RIA System oY Ho|uE Gamma PRO
2019 Auto RIA System 2 Hio|_u= Gamma PRO
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3) M2SEAl EejofEd

7t =¥
IuAAA
= 20134 20144 20154 2016 20174 20184 20194
—=27 3,966 3,778 4,831 5,439 4333 4,979 4,806
Bl A 218 397 532 522 593 601 268
=27|A 1,328 2,633 2,588 2,740 2,623 2,254 2,997
ExcIV| 99 119 97 53 49 96 %
Mvenl 808 632 539 489 363 565 413
LE 8 187 170 207 228 137 171
Y 124 125 115 129 158 146 205
PET 3,819 3,665 2,027 2377 2,137 2,362 2,676
NI=S 358 273 122 %2 86 92 79
A 10,370 11,536 10,899 11,956 10,984 11,140 11,711
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U 78 55 49 4.1 33 5.1 30
LR 0.1 1.6 1.6 17 2.1 1.2 09

Eo 1.2 1.1 1.1 1.1 14 13 16

PET 36.8 318 186 199 195 212 26.3

Xz 35 2.4 1.1 08 0.8 08 08
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SHEtIiEE AR

20134 20144 20154 20164 20174 20184 20194
2HE B HIE 8 |EL 94,378 89,465 99,629 113,442 108,462 117,257 125,629
DEE XS 4585 4822 4232 4786 4791 5,459 5,321
Biologic Study 208 231 125 96 83 86 0
Hormone 118,260 118,343 108,647 119,442 126,134 136,441 138,179
A 217,431 222,136 212,633 237,766 239,470 259,243 269,129
BHIZAL = H3}
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AX[HE e T AL S
PET/CT Scanner PHILIPS Gemini TF64
Gamma Camera (SPECT/CT) GE Hawkeye4
2009 Gamma Camera(3-head) TRIONIX TRIAD XLT9
Gamma Camera GE INFINIA
Gamma Camera GE INFINIA HE
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1997 Dynamic Incubator ABBOTT COMMANDER
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