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中文摘要 

由於核醫藥品之特殊性，近年來已廣泛應用於診斷及治療疾病，台灣

目前已是國際醫藥品稽查協約組織(PIC/S)及國際醫藥法規協和會

(ICH)成員之一，配合行政院新南向政策及 5+2 旗艦計畫，將台灣優

質核醫藥品推展至亞太國家，造福有需要之病人，惟因藥品上市前均

須經法規單位確認安全、品質及療效後，方准予上市，因此研究亞太

國家(泰國及越南) 確有其需求。 

執行本次計畫方法如下 

(1)  蒐集亞太國家(泰國、越南)核醫藥品的法規，發現亞太國家目

前大都是依照目前現行的藥品管理法規管理，且並無專法法規

加以規範管理，且大部分核醫藥品都採用醫藥先進國家認證方

式。 

(2)  七月二十六日假陽明大學膺才廳舉辦「“台灣 - 東協”核醫醫

藥研討會」，其中邀約泰國食品藥物管理署與越南藥品管理局

的官員來台與我國醫藥產業做深度的核醫藥法規交流。 

 

透過前述方式執行本計畫後，得知目前在亞太國家(泰國、越南)

核醫藥品的法上並無專法在執行；且在核醫藥物審核上，採用歐

、美、日、台等先進醫藥國家審核過的藥品即可在該國上市使用

。 

 

故我們必須加速提升我國藥政法規符合國際化，培養與亞太區域

藥政管理人才之良好互動，以期創造我國參與國際型藥政管理相

關組織之機會，並強化生醫製藥產業國際競爭優勢。 
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英文摘要 

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. 



5 

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. 



6 

壹、 計畫緣起與目的 

一般而言用的適當是藥品，用的過量即毒藥。是以世界各國均對

藥品有一連串嚴格的上市前審查，待確認產品安全、品質及療效後，

方准予上市提供民眾及病人使用。當然在具有放射性質的核醫藥物

亦無法例外；因此，在藥政管理上，法規單位會對核醫藥物訂定專屬

法規。由於核醫藥物的專一性與獨特性，且常會與特定組織結合，搭

配儀器進行偵測，尤其近年來廣泛應用於疾病診斷及癌症、神經科或

其他疾病之治療。 

 

一、 國際現況 

 

美國對於核醫藥品之管理除依循一般藥品之管理法規及概念外，

亦訂有放射性藥物臨床評估指南(Guidelines for the Clinical Evaluation 

of Radiopharmaceutical Drugs)，基於產品短半衰期特性，對於部分經

州政府認證之放射性藥物(nuclear pharmacy)於2018年9月公布國家許

可核藥房和聯邦設施工業指南對放射性藥物的調製和重新包裝基準

(Compounding and Repackaging of Radiopharmaceuticals by State-

Licensed Nuclear Pharmacies, Federal Facilities, and Certain Other 

Entities)，此外在美國藥典(USP General Chapter) 823亦訂有藥品優良

製造規範（cGMP）相關規範，在世界各國管理是相對嚴謹但又有彈

性。 

歐盟對於核醫藥品之管理，是在歐洲藥品管理局(EMA, European 

Medicine Agency )人用藥品委員會( CHMP )下設置放射性藥物起草

小組( Radiopharmaceuticals Drafting Group)，專職起草核醫藥品相關

法規基準，每年訂有年度工作目標，透過面對面及視訊會議等方式進

行，歐盟的核醫藥品法規之法源為65/65/EEC 指令,  75/318/EEC 經

修正後指令, 89/343/EEC 指令最早在1990年12月即被各國採認，並
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自1991年6月生效，另由歐洲藥品管理局訂定上市審查基準則是在

2008年11月26日公告，並自2009年5月1日生效。參考國際醫藥法規協

和會及相關規範管理在歐盟上市之核醫藥品。 

 

二、 台灣現況 

台灣的醫療水準與醫藥產品在國際上廣受認可，目前台灣亦是

國際醫藥品稽查協約組織及國際醫藥法規協和會的成員國之一，不

論在製造或法規管理均與國際接軌，在核醫藥品方面，國內亦有核研

所、研究單位及醫療機構進行核醫相關新藥的研發。經查詢衛生福利

部許可證資料庫，截至 108年 2月底共核准核醫藥品許可證計 59張，

其中國產許可證共 20 張，而核研所持有之許可證即佔了 16 張，這

些藥品除可提供國內臨床醫療使用外，亦可將產品推廣至國際市場，

給更多需要的病人使用，因此，研究各國對於核醫藥品上市管理規範

確有其需要，亦為本研究計畫的主要緣由。 

台灣對於核醫藥品的管理，主責機關為衛生福利部食品藥物管

理署(以下稱食藥署)，參考歐美管理模式，採取全生命週期管理概念，

上市前須經查驗登記程序，製造廠亦須符合國際醫藥品稽查協約組

織的藥品優良製造規範方得核准製造上市，新藥還須經過臨床試驗

程序；對於核醫藥品之管理我國食藥署除依循一般藥品管理原則外，

並於 1999 年 5 月 14 日公告核醫放射性藥品臨床試驗基準；1999 年

10 月 15 日公告核醫放射性藥品審查基準；且於 2003 年 12 月 29 日

公告斷層掃描用正子放射同位素調製作業要點(2018 年 7 月 16 日預

告修正草案中)，提供核醫藥品臨床醫療上需要。 

 

三、 新南向政策 

 

蔡英文總統於 105 年 5 月 20 日就職後提出新南向政策，並於 8
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月 16 日公布「新南向政策」政策綱領1，啟動我國重新定位國家在亞

洲發展重要角色，尋求新階段經濟發展新方向與動能，創造未來價值

的重要經貿戰略。總體長程目標之一為：促進台灣和東協、南亞及紐

澳等國家的經貿、科技、文化等各層面的連結，共享資源、人才與市

場，創造互利共赢的新合作模式，進而建立「經濟共同體意識」。後

續搭配五大旗艦計畫及 5+2 產業，期落實新南向政策，其中醫衛合

作在衛福部一國一中心積極推動下已有初步成果，透過台灣醫療結

合產業南進，榮陽團隊與越南相關單位已初步建立合作管道，期能達

到貨出去錢進來的效益。惟如同前面所說藥物上市前須經審查程序，

所以研究南向國家醫藥法規，再研擬策略方能達到將產品推到南向

國家之最終目標。過往國內衛生主管機關僅對歐美管理法規進行研

究，並未就越南及泰國等東協國家之核醫藥品上市法規與市場現況

進行相關研究，因此，本計畫將成為首個研究越南及泰國核醫藥品管

理法規的計畫。經由本計畫之執行，除可進一步了解東南亞國家對於

核醫藥品管理法規現況外，也配合行政院新南向政策，協助有意願將

國產核醫藥品行銷至東南亞國家之業者，作初步之評析，同時培育國

內製藥法規人才掌握東協國家對於核醫藥品管理趨勢。 

  

                                                        
1 2016 年 8月 16 日蔡英文總統召開對外經貿戰略會談，通過「新南向政策」政策綱領。 
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貳、 研究方法與過程 

本次的研究目的為配合國家南向政策，將以東協十國中的越南

以及泰國這兩個國家為主，蒐集該國在核子醫學方面的相關法令並

加以分析比較與台灣現行的法規上的差異性，用以提供給目前國內

有意願前往東協的國家發展的生技相關產業一個依據。 

一、 我國核醫法規 

我國核醫放射藥品相關法規以衛署88年公告「核醫放射性藥品

臨床試驗基準」及「核醫放射性藥品審查基準」為主。此二基準參考

美國於1981年公告的放射性藥物臨床評估指南(Guidelines for the 

Clinical Evaluation of Radiopharmaceutical Drugs)，並參考當時我國核

醫放射藥品輸入與開發背景所訂定。早期核醫放射藥品多為歐美已

核准之藥品或放射核種與未標幟部份具豐富人體使用經驗之新藥，

一般用於診斷用核醫放射藥品劑量較低，且多為一次性注射。依其是

否具藥理作用分為三級，各有不同之非臨床試驗法規要求，但皆較一

般小分子藥品簡單。目前我國國內已核准的核醫藥品許可證計有57

張，其中國內自行生產的有20張，國外進口的有27張。 

近年國內法人研發機構及藥廠紛紛投入新一代診斷用核醫放射

藥品的研發，融入精準醫療的概念，提升診斷用藥之標靶特性，甚至

使用抗體或短鏈胜肽作為未標幟部份。且治療用核醫放射藥品，國內

開發或查驗登記的經驗較少，由於達到藥理療效所需之輻射劑量及

投予頻次高於單一使用之低劑量診斷核醫放射藥品，在法規考量上

與其他小分子藥物並無差異，且須提供輻射劑量相關安全性報告。故

國內在此部分法規仍需加強，可參考歐美相繼預告將針對核醫放射

藥品非臨床試驗增訂新的規範，例如歐盟人用醫藥產品委員會於

2017年7月公告「放射性藥物的非臨床評估中關於製定指導意見文件」

(Concept paper on the development of guidance on the non-clinical 

evaluation of radiopharmaceuticals)；及美國食藥署亦於2017年9月公告
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「微量放射性藥物診斷藥物：非臨床研究建議」(Guidance for Industry：

Radiopharmaceutical Diagnostic Drugs：Study Recommendations)草案。 

二、 東協核醫法規 

東協依照 1999 年 3 月的會議於同年 9 月在馬來西亞成立東協標

準和質量協商委員會藥品工作小組(ACCSQ PPWG)，其目標是調和

東協各成員國藥品法規，並以補充和促進東盟自由貿易區，在以不影

響藥物質量，安全性和有效性前提下，消除因各國在藥品不同的法規

所帶來的貿易技術壁壘。 

該藥品工作小組於 2016 年 12 月依照國際醫藥法規協和會的電

子通用技術文件（ECTD）標準，制訂了東協通用技術文件(ACTD)，

並依照(1）建立透明的監管程序、（2）規範監管要求以及（3）取消

需要重複研究以滿足各種法規要求，從而使製藥公司有更多的時間

和資源可用於研究和開發新藥三點。制定東協藥品的倡議，且因東協

各國遵守此倡議，將使所有東協國家在藥政有一個統一的監管政策。 

而迄至今日東協藥品工作小組業經十三次會議，但並未有一次

會議針對核醫部分提出討論進而制定專門法規。故大大增加本計畫

的蒐集法規資料的難度，為此本次計畫先行針對越南與泰國先行嘗

試蒐集相關法規資料，經過查詢越南藥品管理局與泰國食品藥物管

理署（TFDA）內的法規，發現同於台灣民國 88 年前一樣，國家尚

未針對核子藥物部分有專法。 

另外關於法規部分，有蒐集到相關的應該的是亞洲核合作論壇

(Forum for Nuclear Cooperation in Asia)，所提出的亞洲各國在「工業

/環境和醫療保健利用」合作指南，中有提出相關於輻射在醫學利用

發展的部分，但其符合的是核能使用上的法規，非屬於醫藥上的專

法。 
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(一) 泰國現況 

 

管理藥品方面是由泰國 FDA（Thia-FDA）負責，該部門是公共

衛生部（MPH）下屬的幾個機構之一，是泰國管理藥物的監管機構，

負責上市前控制，上市後控制和不良影響監測。藥物管制局根據“藥

物法”管制藥品，所有藥品和製藥公司的註冊，許可，監督，檢查和

不良事件監測。外國製藥公司主導泰國藥品市場。部分由於貿易談

判，區域協調和積極的經濟趨勢，預計到 2022 年泰國的醫藥市場將

翻一番。目前有幾個版本的“藥物法”生效，泰國政府正在製定修訂版，

並附有更新的法規。根據現行法律，藥品被分類為傳統藥品或現代藥

品，具有不同的應用和監督。現代藥物分為三類，每類都有單獨的註

冊要求。 

 

關於泰國核醫藥的演進過程，是由曼谷瑪希隆大學 Siriraj 醫院

放射科的 Romsai Suwannik 教授(譽稱為泰國核醫學之父)在 1955 年

於泰國建立了第一個核醫學科。在泰國核醫學早期是在 Siriraj 醫院

的 Romsri Suwannik 教授利用膠體金（198Au）進行臨床核醫學，用於

治療由卵巢癌引起的腹水。之後進行了許多放射性核素非成像研究，

包括血容量研究，51Cr 紅細胞（RBC）存活和 59Fe 的鐵動力學研究，
51Cr 血小板存活和 125I 標記的纖維蛋白原的動力學研究， 55Fe 和 59Fe

吸收研究，以及使用 99mTc-DTPA、131I- hippuran 進行腎功能評估等

研究。 

 

1982 年泰國核醫學會在 Romsai Suwannik 教授催生下成立，有

120 名成員，由 1982 年迄今在許多核醫學人員為泰國的核醫學服務

發展做出了巨大貢獻。加上國際原子能機構（IAEA）贊助英國、澳

大利亞、美國、荷蘭、日本、法國、瑞典與印度等國家的核醫學專家
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提供臨床服務和研究中引入了新技術與核醫學培訓，改善泰國的核

醫學服務和研究方面，使得泰國在核醫藥的進步。 

 

目前，25 個組織在泰國提供臨床核醫學服務。其中有五個醫學

院提供三年核醫學住院醫師培訓，八家公司提供放射性藥物和/或核

醫學設備。其中一個學院是由泰國原子能和平辦公室（泰國的 OAP）

直接管理。 

 

泰國的核醫學研究和臨床實踐近年來有了很大的改進，並將在

不久的將來取得更多進展。這些成就有助於 ARCCNM 和亞洲國家

在這一科學領域的進步。 

(二) 越南現況 

 

越南的主要監管機構是衛生部（MOH）和越南藥品管理局

（DAV）。2013 年，衛生部授權省衛生廳為外商獨資企業的藥品生

產，藥品維護，藥品檢測和藥品進口證書。 

 

越南的監管環境往往不明確且不一致。法規通常根據具體情況

實施，幾乎沒有整體協調。大部分產品應用程序可以用英語完成。藥

品申請包所需的文件包括：來自原產國的免費銷售證書，GMP 認證，

產品信息，製造過程的詳細描述，質量規格，成品樣品，包裝信息，

包括越南語插頁傳單等。在申請審查和批准後，批准許可證（當地稱

為簽證）過程的時間表大約為六個月，但是，藥物批准時間有所不同，

可以預期延誤。為了控制藥品價格上漲，越南政府要求藥品進口許可

證披露產品價格。本地專業知識有助於避免或限制政府價格限制。 
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三、 法規比較 

法規蒐集結果不論是在越南與泰國，還是東協的藥品工作小組

對於核醫方面目前皆尚無特定的法規；是以東協內對於核子醫學藥

物目前仍屬於在醫院內自行管理部分，其餘有關於藥物法規部分的

申請同於一般藥物的法規皆使用東協通用技術文件格式送件，並無

另外設置專法監管。 

 

(一) 法規 

 

我國對於新藥查驗登記/註冊的規定來自藥事法第 39 條的規定：

「製造、輸入藥品，應將其成分、規格、性能、製法之要旨，檢驗規

格與方法及有關資料或證件，連同原文和中文標籤、原文和中文仿單

及樣品，並繳納費用，申請中央衛生主管機關查驗登記，經核准發給

藥品許可證後，始得製造或輸入。」亦即廠商須向食藥署申請藥品查

驗登記獲核可，並發給藥品許可證後，始得於國內販售該項藥品。至

於核醫醫藥部分根據藥品註冊管理條例第 43 條為主，其中關於放射

性藥物註冊與放射性藥物之藥物申請部分，除須一併提交申請外且

申請應符合中央衛生主管部門公佈的「核醫放射性藥品臨床試驗基

準」和「核醫放射性藥品審查基準」。本章規定的新藥規定也適用於

新劑量的放射性藥物。註冊放射性藥物所需文件包含藥物描述、規

格、非臨床動物研究報告、臨床試驗報告及輻射劑量研究報告，有關

各種應用的詳細要求。 

 

泰國對於藥品查驗登記的規範來自藥事法(section 99, Drug Act 

BE 2510 (AD 1967)，主要由公共衛生部（MOPH）監管，泰國食藥署

則會監控核醫藥申請所有文件，包含臨床前期及臨床試驗結果、營銷

許可證、新藥申請文件以及新藥生產文件。至於核醫醫藥法規部分上
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除需要經過泰國食藥署核可外，還需經過泰國原子能和平辦公室 

(OAP)審核通過的「使用放射性物質許可證」，方可製造或輸入。 

 

越南藥品管理法規，主要是遵從其政府訂定之《藥事法》，並配

合藥事法於 2005年由其法務權責機關發布施行，係依據藥事法制定，

相當於台灣首次在民國 62 年(1973 年)頒布之《藥物藥商管理法施行

細則》， 並於民國 83 年(1994 年)配合台灣藥事法修正，更名為《藥

事法施行細則》。此外，越南關於核醫醫藥法規部分，是根據放射性

藥物交易的條例第 34 條，任何有關放射性藥物交易之企業必須取得

藥房管理局書面批准並符合政府規定。放射性藥物製造商其材料與

生產設備應為 GMP 製造工廠，並具有進行輻射工作的許可證，且儲

存放射性藥物的獨立倉庫需符合 GSP 要求的分離區域。 

 

(二) 流程 

 

台灣之藥品註冊審查由衛生福利部食品藥物管理署(TFDA)主司，

申請人向 TFDA 提出申請案，TFDA 收案後，先進行行政審查， 而

後委請財團法人醫藥品查驗中心(CDE)進行技術性審查。CDE 對於

審查結果可建議「准予登記」或「不准登記」，再交由 TFDA 裁決，

最終結果由 TFDA 通知申請者，申請者如對結果不服， 可提供資料

並敘明理由，提出申復。因此，藥品的註冊，無論是台灣在地生產製

造，或是由國外進口，皆是向 TFDA 提出註冊申請。 

 

在泰國方面，則是向 Thai FDA 的 One Stop Service Center 提

出申請，泰國和台灣不同之處在於僅接受紙本送件，經過行政前文件

審查後，會進行分案，技術部分將交由外部審查委員，而在審查費用

方面， 台灣須在提出查驗登記申請時交審查費用，而泰國政府規定，

廠商提交藥品許可證申請時不須付費，藥品許可證核發後才須付費，
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藥品進口許可證的政府費用為每年 10 萬泰銖，藥品註冊的政府費用

為每個案子 2000 泰銖 ，沒有續訂費，此規定以及低廉的審查費用

易造成廠商大量送件，官員審核量相較台灣來的大，人力吃緊，因此

往往無法達到所規範之審核時程，另外，在泰國，有需要補件狀況時，

廠商要 6 個月內提出， 補件後 BPOM 有 100 天的審閱期限 ，再

回覆廠商。整體而言，泰國新藥的審核流程約 2 年，學名藥的審核

流程約 1.5 年，相較於台灣最長的一年時間來說大約有兩倍差距左

右，對於分秒必爭搶上市的藥品產業， 算是一段相當長的時間。 

 

越南部分，其主要監管機構為越南衛生部（MOH）和越南藥物

管理局（DAV）。2013 年，越南衛生部授權省衛生廳頒發外資企業藥

品製造、藥品檢測和進口之藥證。然而相較於其他東協各國， 越南

政府對藥品註冊審批之制度仍屬尚未健全，其監管環境往往不清楚

及不一致。雖然最高規章為越南政府訂定之藥事法為基礎，但許多執

行上仍以個案基礎實施，法規的健全與協調性仍待建置。 以目前越

南 DAV 核發藥證的審閱期約為 6 個月，但實際情況仍視當地審核程

序而定。值得注意的是，台灣對於進口藥品之審查，無論在學名藥方

面、新藥方面或是新藥臨床試驗方面，均與國產藥品無流程上的區

隔。但越南由於目前法規仍待完善，尚須透過兩國談判與實際視訪才

有利保障國內藥廠赴越南投資利益之維護。 
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參、  “台灣 - 東協”核醫醫藥研討會 

一、 緣起 

為配合政府新南向政策，並協助我國核醫製藥產業了解東協最

新藥政資訊及加強與東協國家藥政主管機關專家之交流，行政院原

子能委員會核能研究所於 108 年 7 月 26 日委託國立陽明大學舉辦第

一屆“台灣 - 東協”核醫醫藥研討會「2019 Taiwan-ASEAN Nuclear 

Medicine Forum」。以台灣、東協各國的核子醫放射藥品的發展與法

規作為今年度主題。 

 

二、 活動介紹 

為了協助我國在核醫製藥產業了解東協各國藥政管理制度，本

研討會特邀請泰國與越南的藥政主管機關代表與核醫學會的理事來

台分享該國最新藥政管理現況、醫藥法規協和化的最新進展與核醫

藥目前的發展狀況與前景，進行多國交流，用以促進我國與東協核醫

藥的產官學界了解。並藉由此研討會加強我國核醫醫藥產業對於東

協最新藥政現況與未來趨勢之認知，創造我國核醫製藥產業之國際

競爭優勢，並推廣我國核醫藥品之國際市場，以期打開東協的核醫藥

品通路。 

 

 主辦單位：行政院原子能委員會核能研究所 Institute of Nuclear 

Energy Research (INER) 

 承辦單位：國立陽明大學藥物科學院  (National Yang Ming 

University)  
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 活動網址：http://web.phs.ym.edu.tw/tanm/ 

 活動海報： 
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 活動時間：108 年 7 月 26 日上午 9:00 至 下午 5:00 

 活動地點：陽明大學守仁樓膺才廳 
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三、 邀約來台之東協代表資訊 

 

國家 姓名 Name 職稱 Title 單位 聯絡方式 

泰國 
Achiraya 

Praisuwan 

Professional 

Pharmacist, Lead 

GMP Inspector 

Bureau of Drug Control,  

Thai FDA 

e_inkkajoo@h

otmail.com 

泰國 
Yuthana 

Saengsuda 
President 

Nuclear Medicine Society of 

Thailand. 

yuthanasae@y

ahoo.com 

泰國 
Sureerat 

Saengsuda 

Division of 

nuclear medicine 

Division of nuclear medicine, 

department of radiology,  

Rajavithi hospital 

sureeratsae@h

otmail.com 

泰國 
Putthiporn 

Charoenphun 
藥學博士 

Division of Nuclear Medicine, 

Department of Diagnostic and 

Therapeutic Radiology, 

Ramathibodi Hospital 

ps4436@hotm

ail.com 

泰國 
Thawi Yingsa-

Nga 
醫師 

Division of Nuclear Medicine, 

Maharat Nakhon Ratchasima 

Hospital , Nakhonratchasima 

Province, Thailand 

thawi.ying@g

mail.com 

越南 Mai Trong Khoa Formal President 

Formal President of 

Vietnamese Radiology and 

Nuclear Medicine Society 

khoa.maitrong

@gmail.com 

越南 Nguyen Dieu Ha Deputy Director 
Pharmaceutical Business 

Management Division,DAV 

hand.qld@moh

.gov.vn 

越南 Loc Thai Van 
越南放射師公會
會長 

President of Vietnam 

Association of Radiological 

Technologists 

thaivanloc@ho

tmail.com 

緬甸 Kyin Myint President 
Myanmar Society of Nuclear 

Medicine 

kmnumed@gm

ail.com 

緬甸 
Thet Zay Yar 

Myint 
CEO 

Lucky Charm Co, Ltd. 

Singapore 

tzymyint.biz@

gmail.com 

印尼 Rini Shintawati 放射師 Nuclear Medicine Department rshinta70@gm
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國家 姓名 Name 職稱 Title 單位 聯絡方式 

of Hasan sadikin hospital 

Bandung Indonesia 
ail.com 

印尼 Siti Masrochah 放射師 

Nuclear Medicine Department 

of Hasan sadikin hospital 

Bandung Indonesia 

masrochah2@g

mail.com 
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四、 邀約講者資訊 

邀請國內與東協國家(越南、泰國與緬甸等三國)的官方與核

醫醫藥相關代表分享各國藥政管理現況，與各國核醫藥品的使用

與發展狀況，藉此討論我國核醫藥品產業於東協各國投資經營、

產品行銷規劃與國際合作模式，透過東協組織成員國專家之討論

分析國際協和化最新合作現況，強化我國核醫藥政管理體系與國

際接軌。 

場次 分類 照片 姓名 職稱 單位 

 上午 

第 1 場 

國內 

 

 

 

 

 

 

Professor Ruoh- 

Fang Yen 
President 

Nuclear Medicine 

Society of Taiwan. 

摘要： 

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 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 Tl-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 
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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. 

國內 

 

Mei-Chen 

Huang 
Section Chief Taiwan FDA 

摘要： 

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. 

 上午 

第 2 場 

泰國 

 

 

 

 

 

 

 

Professor 

Yuthana 

Saengsuda 

President 
Nuclear Medicine 

Society of Thailand 

摘要： 

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. 



24 

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 I131 treatment in hyperthyroidism 70% and thyroid malignancy 29%. The rest 1% 

procedures are in I131 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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泰國 

 

 

 

 

 

 

Achiraya 

Praisuwan 

Professional 

Pharmacist, 

Lead GMP 

Inspector 

Bureau of Drug Control, 

Thai FDA 

摘要： 

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. 
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 下午 

第 1 場 

越南 

 

 

 

 

 

 

 

Professor Mai 

Trong Khoa 

Formal 

President 

Vietnamese Radiology 

and Nuclear Medicine 

Society 

摘要： 

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 125I 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 RadioImmunoTherapy (RIT), 

with Rituximab monoclonal antibodies attached to radioactive isotope 131I, 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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越南 

 

 

 

 

 

 

 

Nguyen Dieu 

Ha 

Deputy 

Director 

Pharmaceutical Business 

Management 

Division,DAV 

摘要： 

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 

 

III. 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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 下午 

第 2 場 

緬甸 

 

 

 

 

 

 

 

Professor Kyin 

Myint 
President 

Myanmar Society of 

Nuclear Medicine 

摘要： 

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 (131I) 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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緬甸 

 

 

 

 

 

 

 

Mr. Thet Zay 

Yar Myint 
CEO 

Lucky Charm Co, Ltd. 

SINGAPORE 

摘要： 

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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五、 會議議程 

 

2019 Taiwan-ASEAN Nuclear Medicine Forum 

Date:July 26, 2019 

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

Time Subject Speaker 

09:00-09:20 

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

Addresses by Honorable 
Guests 

Dr. Hei-Kuang Lee Ph.D, Deputy Director-

General INER. 
Prof. Muh-Hwa Yang, Vice President, 
NYMU. 

Group Photo All 

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

09:20-09:50 
Use of Nuclear Medicine in 
Taiwan 

Prof. Ruoh- Fang Yen, M.D.,  President, 
Taiwan Society of Nuclear Medicine 

09:50-10:20 
Regulation of Nuclear 
Medicine in Taiwan 

Ms. Mei-Chen Huang, Section 
Chief,Division of Medicinal Products, 
Taiwan FDA. 

10:20-10:40 Coffee Break 

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

10:40-11:20 
Use of Nuclear Medicine in 

Thailand 

Prof., Yuthana Saengsuda, President, 

Nuclear Medicine Society Thailand 

11:20-12:00 

Overview of Regulatory 
Framework of 

Radiopharmaceuticals in 
Thailand 

Ms. Achiraya Praisuwan, Professional 

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

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 
Vietnam 

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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六、 活動紀錄 
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(一) Use of Nuclear Medicine in Taiwan  

講者：中華民國核醫學學會 顏若芳 理事長 

 

核醫造影技術目前已廣泛地應用於臨床診斷及新藥研發上，不

論在腦神經造影、腫瘤造影及心血管造影等領域中，皆扮演著舉足輕

重的角色。根據聯合國原子輻射效應科學委員會（United Nations 

Scientific Committee on the Effects of Atomic Radiation, UNSCEAR) 估

計，醫療輻射是人造輻射的主要來源，全球每年約有 36 億次的醫療

輻射診療過程，包括放射診斷、核子醫學與放射治療等，貢獻超過 90

％的人造輻射劑量且逐年增加中。核子醫學在臺灣雖然僅貢獻醫療

輻射總有效劑量的 13.6%，但核醫在生理及功能的診斷方面確實具有

不可取代的地位，尤其是近年來分子影像的興起，更為核子醫學開啟

了嶄新的一頁。 

目前臺灣核醫現況為 Cyclotron 機器 13 台、PET/CT 有 50 台以

上，且擁有 113 台以上的 SPECT 機器；而臺灣核醫會主要由 500 位

以上核醫醫師、放射師、醫檢師、藥師及核醫學會會員所組成。 

臺灣於 2000-2012 年之間統計發現平均每年核醫診療健保使用

量為 251,000 次，約為每千人 10.9 次，核醫總使用量隨時間增加。
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其中以全身骨骼掃描是最常進行的檢查項目，平均每年每千人 4.05

次，佔所有核醫診療的 37％。而核醫使用於研究方面的統計可以發

現，主要以全身骨頭掃描  (37%)為主，其次為心肌灌注掃描 

(Myocardial perfusion scan) 及全身 PET 掃描 (27.4%)。 

由於心導管手術數量近年來顯著上升，而心肌灌注顯像(MPI)可

發揮心導管手術守門員的角色。與初始侵襲性冠狀動脈移植造影

(CAG)相比，在疑似心臟冠狀動脈疾病 (CAD) 的的患者中，心肌灌

注顯象引導的選擇性策略與較低的血運重建和心肌梗死發生率相關，

並提高了生存率。 

臺灣健保自 2016 年起開始給付 FDG PET，主要針對癲癇病人手

術計劃的焦點檢測、心衰竭中活體心肌手術以及 9 種癌症，其中包

含乳癌、淋巴癌、結腸癌、食道癌、頭頸癌、肺癌、黑色素瘤、甲狀

腺癌以及子宮頸癌。而正子癌症應可用於癌症分期、治療監測、復發

監測以及分期鑑定，當 CT / MRI 結果不確定時，須在圖中說明其必

要性，並積極作進一步治療。 

臺灣核醫健保支出有逐年成長，但整體費用仍低於總支出 0.5%

以下，可能與各類檢查給付較低有關。支出成長部分，除檢查量提升

外，可能與 Tc-99m 全球缺貨而導致取得成本大幅增加有關。核醫檢

查藥物所使用之放射性同位素以反應爐生產佔多數，尤其是以 Tc-

99m 標定的藥物佔了七成以上，自 2010 年起，健保署為因應 Tc-99m

全球缺貨而導致取得成本大幅增加，針對全身骨骼掃描項目開放醫

院得多申報 750 點，惟對於其餘亦使用 Tc-99m 標定的藥物，並無開

放此項作法。台灣的 Tc-99m 藥物主要倚賴進口 Mo-99/Tc-99m 孳生

器製作，孳生器的原料 Mo-99 目前則由九個國家的醫用反應爐供應。 

臺灣可取的正子造影藥劑當中，健保給付 I-131 可用於甲狀腺癌

且 Ra-223 可用於前列腺癌骨轉；Y-90 Microsphere 藥劑可用於肝癌

轉移病人，雖然有食藥署藥證，但健保並未給付；I-131 MIBG 藥劑

可用於嗜鉻細胞瘤，神經母細胞瘤，至今仍無食藥署藥證，若需供人

體試驗，則須以專案進口或製造。 

自 1995 年以來，NIH 報銷並沒有調整，但是放射性藥物和掃描
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儀的價格已大幅上漲，且核醫學研究使用不足，尤其是 PET 掃描。

大部分醫生們不願意使用 PET 掃描，因為擔心 NHI 會減少費用，對

TFDA 的監管，一些現有藥物的許可證已被暫停，而新藥物由於漫長

而繁瑣的過程而無法進入，但核醫藥物不應與普通藥物相同。 

  

(二) Regulation of Nuclear Medicine in Taiwan 

     講者：食品藥物管理署藥品組 黃玫甄 科長 

 

放射性藥物其定義為含有放射性物質供人類使用的藥物。在對

人類施用後，該藥物可以診斷、監測、治療，甚至是緩解疾病狀況或

實現其他醫療效果，其組成包含放射性核種及非放射性藥物，主要用

於診斷與治療。 

根據藥品註冊管理條例第 43 條，放射性藥物註冊應與放射性藥

物之藥物申請一併提交。且申請應符合中央衛生主管部門公佈的「核

醫放射性藥品臨床試驗基準」和「核醫放射性藥品審查基準」。本章

規定的新藥規定也適用於新劑量的放射性藥物。註冊放射性藥物所

需文件包含藥物描述、規格、非臨床動物研究報告、臨床試驗報告及

輻射劑量研究報告，有關各種應用的詳細要求，參閱放射性藥物註冊
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為新藥所需的技術文件中附錄 11 的清單。 

目前臺灣 TFDA 核准使用的放射性藥物共有 56 件，其中有 64%

須從國外進口，36%由臺灣自行生產；而放射性藥物當中，88%主要

為診斷疾病使用，另外 12%為疾病治療使用。臺灣至今有 9 家醫院

提供正電子發射斷層掃描 (PET) 檢測以及 1 家生產 PET 藥物之藥

廠，依「斷層掃描正子放射同位素調製作業要點」使用放射性同位素 

(PET 藥物) ，病人接受診斷與治療的所有過程皆由 TFDA 監控。「斷

層掃描正子放射同位素調製作業要點」主要參考美國 FDA PET 

Drugs-CGMP，目的為了確保正子放射性同位素的安全性及品質，並

且僅適用於半衰期短的放射性同位素 (e.g. F-18、C-11、N-13 等)。這

些正子放射性同位素處方可以在正子中心調製，但僅能經由專業培

訓的操作員和藥師操作。 

臺灣 TFDA 未來針對於核醫藥，需要不斷修訂並更新監管要求，

使其更符合國際標準，主要包含核醫放射性藥品審查基準、核醫放射

性藥品臨床試驗基準、斷層掃描正子放射同位素調製作業要點以及

促進放射性藥物的開發。 

  

(三) Use of Nuclear Medicine in Thailand 

講者：泰國核醫學學會 Yuthana Saengsuda 理事長 

 

泰國至今核醫學會共有 375 位會員，其中有 95 位核醫醫師，其

餘皆為技術員、放射師、藥師及護理師。而泰國共有 29 個核子醫學

中心，其中 22 座為公家醫院，另外 7 家為私立醫院。泰國共有 4 座

Cyclotrons，3 座位於曼谷，1 座位於泰國北部的清邁大學醫院。 

泰國約有 6900 萬人，並僅有 11 台 PET/CT 儀器，其使用狀況為

1 台 PET/CT 儀器要負荷 627 萬人。相較於韓國，由於韓國本身有

148 台 PET/CT 儀器，而 1 台儀器僅需負荷 32 萬人。 
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泰國報銷 PET / CT 研究費用僅適用於政府官員部門，由於政府預算

有限，因此僅有 2 種適應症可被批准使用 PET/CT，包含非小細胞肺

癌以及疑似復發性結腸癌。泰國核子醫學會仍不斷申請其他病症其

PET/CT 使用，但仍未獲批准。2016 年，泰國共有 59455 件核子醫學

研究計畫，主要包含骨掃描、全身掃描、心臟掃描、PET 腫瘤掃描以

及甲狀腺掃描。 

泰國有一家運營放射性藥物公司將醫院、診所和醫療成像中心

的患者使用之特定藥劑調製、分配和分發。這些個體化處方主要用於

正子成像以利檢測、診斷和治療腫瘤、心臟病，神經疾病等。泰國有

兩家公司供應 Tc-99m 單位劑量，而這些核醫藥技術研究所主要為私

人公司，依其單位劑量和價格標準不同，彼此互相競爭。 

Wattanosoth 是泰國最大的私立醫院，並擁有 PET / CT 和

Cyclotron。Chulabhorn 是政府部門，亦是國家 Cyclotron 和 PET / CT

中心，所以 Wattanosoth 和 Chulabhorn 皆能供應 PET 追蹤劑 F-18 

FDG，以價格低廉價格來互相競爭。自 2017 年 12 月開始，Chulabhorn

可以提供 Ga 68-dotatate 和 PSMA 用於臨床成像。 

泰國提供 PET 追蹤劑的劑量增加 30％，主要是 F-18 FDG。因

此，泰國的 PET 研究數量正在增長。將來， O-15-water PET 定量心

肌灌注的 PET 研究可用於個體化與標準化的血管區域監測。 
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自 2018 年開始使用 PSMA 配體和 PRRT 肽受體放射性核素治

療，並將推出 Ac-225 dotatate 目標 alpha Px，主要因為其優於 β 發射

之 177LuCl3，在文獻的初始結果中較安全和較少的副作用。2018 年第

一次 Lu-177 PSMA 120 mCi 的注射，結果顯示 5-10％的 PC 不表達

PSMA，主要因為其缺乏 PSMA 攝取阻礙，且注射後病患應充分補充

水份以利腎臟排泄，4 小時護士的輻射劑量為 6-4 microSv，但其可

能有腎臟，唾液腺，淚腺之器官毒性。 

  

(四) Overview of Regulatory Framework of 

Radiopharmaceuticals in Thailand 

 講者：泰國食藥署藥物管制局 Achiraya Praisuwan 領導 GMP 

 

泰國核醫藥生產在法規上需要經過二大單位核可，一為原子能

和平辦公室 (OAP) ，一為泰國 FDA。關於原子和平辦公室負責的事

項為申請使用放射性物質許可證，泰國 FDA 則會監控核醫藥申請所

有文件，包含臨床前期及臨床試驗結果、營銷許可證、新藥申請文件
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以及新藥生產文件。泰國 FDA 的使命在於監督、供應、組織和管理

所有核醫藥，管理項目包含生產、進口、運輸和儲存、分發以及提供

藥物的準則。 

泰國核醫藥的管理可分成二大類，一為醫療照護以及臨床研究，

另一為商業化。醫療照護以及臨床研究層面而言，醫療從業者或治療

藝術從業者的處方主要為特定患者調劑藥物，並有責任預防或治療

疾病。法規層面而言，泰國 FDA 需通報海外藥品製造商符合 GMP

法規，並對藥物警戒和產品安全進行監測。 

生產放射性藥物監管程序如下，首先需要申請生產放射性藥物

的許可證，並對放射性藥物的產品進行註冊申請，接著提交 CTD，

最後得到合格的註冊證書，且效期維持 7 年。另外，GMP 認證其證

書效期為 3 年，並以風險為基礎的方式重新檢查其生產過程。 

進口放射性藥物的註冊程序需要 OAP 許可，進而填寫藥物進口

申請表，連同放射藥物產品註冊申請表一同繳交給 CTD。除此之外，

GMP 合規性查驗需要提出藥品證書 CPP 或 GMP 證書。 

泰國針對於放射藥物的安全性、品質以及 GMP 認證的指導文件

仍在修改當中尚未公告，故現階段的放射藥物只須符合 GMP 規範以

及 PIC/S 指南。除此之外，根據國際藥典的規範，泰國將來會依照世

界衛生組織聯合控管放射藥物的品質以及安全性為依歸，並制定關

於放射性藥物產品特定註冊的指南以及制定醫療機構藥品製劑良好

實踐指南。 

  

(五) Application of Nuclear medicine in the diagnosis and 

treatment of cancer in Vietnam 

講者：越南核醫學學會 Mai Trong Khoa 副理事長 
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目前越南僅有一座核藥反應

爐，若要供應全越南的核醫藥研

發，較為困難。越南雖然有 5 座

Cyclotron，但實際上僅有 2 座目前

仍有在運作。  

根據 2018 年國際癌症研究中

心 IARC 統計結果顯示，越南罹患

癌症的族群高達 9400 萬人口，每

年有 165,000 名癌症新例且每年

有 115,000 人因癌症死亡。 

越南的核醫學主要應用在於

腫瘤學，心臟病學，神經學及內分

泌學等，其中 90%以上應在在於

腫瘤學，神經學以及內分泌學相

對較少。放射醫學在越南的應用

包含放射學、核醫學和放射腫瘤

學，而有許多新的輻射技術可用

於疾病的診斷和治療，特別是在

腫瘤學領域。由於越南癌症發病

率和死亡率逐年攀升，為了滿足

患者的診斷和治療需求，放射科、

核醫學及腫瘤科中心之數量可能會相對增加。 

越南放射治療計劃中的 CT 輻射量模擬包含 CT、GTV、CTV 及

PTV；而 PET / CT 模擬包含 BTV，可應用在監測腫瘤體積及腫瘤代

謝，以利於早期診斷和治療。有一位個案，年齡 59 歲，患有肺腺癌

第一期，長期乾咳，治療前腫瘤體積為 2 ~ 3 公分，標準攝取值為

6.89，經過三次化療之後，標準攝取值降至 3.24；經過六次化療和放

療之後，病患不再咳嗽，身體復原狀況佳，雖有一些輻射併發症，但

病患因預後狀況佳而享有良好的生活品質。 

關於前列腺癌的治療可採用永久性放射性 I-125 種子植入物，I-
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125 種子直接植入前列腺腫瘤以破壞腫瘤，較不會影響周圍健康器官，

如膀胱，直腸等，以減少患者的併發症，因此基本生理功能仍然存在。

永久性放射性 I-125 種子植入物自 2015 年 4 月起首次在巴赫邁醫院 

(Bach Mai hospital )的核醫學和腫瘤中心進行，至今已有 10 名以上病

患已接受前列腺癌治療，且 100%有症狀減輕的情形，PSA 值也回復

正常指標，生活品質也獲得改善，並無嚴重的併發症產生。有一 63

歲男性個案，是越南第一位接受永久性放射性 I-125 種子植入治療的

前列腺癌患者，治療前病患主要病狀有頻尿以及尿滯留，PSA 值為

28.5ng / ml，MRI 影像顯示前列腺腫瘤微創精囊，治療後，病患可以

正常的小便，PSA 值降為 0.91ng / ml，MRI 影像發現前列腺腫瘤已

消失。 

原發性和繼發性肝癌治療可採用選擇性內部放射治療 (SIRT) 

與 Y-90 微球，將放射性 Y-90 微球置於肝腫瘤動脈中，微球會使供

血動脈栓塞並透過 Y-90 的 β 能量破壞腫瘤細胞，目前已有 57 例患

者治療效果良好，效率高，安全性高。 

在越南 BACH MAI 醫院放射外科採用旋轉 GAMMA 刀治療

6000 名腦腫瘤和顱內疾病患者，手術前腫瘤平均大小為 2.9±1.5cm，

手術後約在 6 個月後穩定控制預後，並在 6 年後，腫瘤大小減少至

0.4±0.7cm。 

未來進一步的輻射技術在越南的應用包含混合成像的追蹤器以

及用於 PET 的新型放射藥物 ( e.g. Na-18F、18F-FDG、11C-Choline、
68Ga-NeoBOMB1 及 68Ga-PSMA)。另外，胜肽受體放射性核素治療 

(PRRT) 也是將來應用的放射性治療之一，主要使用與胜肽結合的放

射性同位素的方法，該複合物通過腫瘤細胞表面的胜肽受體進入腫

瘤細胞並破壞它。 
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(六) Regulation of Radiopharmaceutical in Vietnam 

講者：越南 DAV 製藥業務管理組 Nguyen Dieu Ha 副組長 

 

    

越南主要監管之放射性藥物包括放射性同位素或以及放射性同位素

與追蹤劑。根據放射性藥物交易的條例第 34 條，任何有關放射性藥

物交易之企業必須取得藥房管理局書面批准並符合政府規定。  

放射性藥物製造商其材料與生產設備應為 GMP 製造工廠，並具

有進行輻射工作的許可證，且儲存放射性藥物的獨立倉庫需符合

GSP 要求的分離區域。根據衛生部法規，記錄和管理檔案和書籍的

系統需備查。其中放射性藥物廠負責人須具有藥學中級學位、放射化

學學士、放射醫學或核醫學專業學士，主要工作內容為監督研究，生

產、分析和測試過程。 

針對於放射性藥物進口商、出口商和批發商其倉庫須為合規之

GSP / GDP 倉庫，根據衛生部法規，管理檔案及書籍系統需符合原子

能及核能之規定。衛生部授予具有藥品進出口功能的企業許可證有

效期為 1 年，科學技術部輻射安全司主要管理放射性藥物進口、生

產及運輸許可證；此外，根據越南「原子能法」之規定，放射性醫療
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檢查及治療設施之許可證有效期為 1 年。用於人體的放射性藥物需

具有批准營銷許可證、藥品進口許可證。 

將來，越南藥房管理局希望強對放射性藥物的管理，以確保藥品

品質以及對患者之安全性考量。不僅加強對當地生產的放射性藥物

和進口放射性藥物的品質控制，並加強國家管理機構之間對於輻射

安全的衛生和國家管理機構之間的信息交流和培訓。此外，希望能獲

得國際原子能機構 (IAEA) 和世界各國放射性藥物監管機構的支持。 

  

(七) A long Journey of Nuclear Medicine in Myanmar 

講者：緬甸核醫學學會 Kyin Myint 理事長 

 

緬甸僅有 4 間醫院有提供核醫學服務，包含 Yangon General Hospital、

North Okkalapa General Hospital 、 Mandalay General Hospital 及

Naypyitaw General Hospital。 

緬甸核醫學研究可分為 SPECT-CT、體外研究、PET-CT 及放射

性碘，其中 SPECT-CT 用於一般核醫學成像，如甲狀腺掃描，骨掃

描，腎臟掃描，心肌灌注成像，肝臟掃描，肝膽成像，甲狀旁腺掃描
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等；體外研究主要針對甲狀腺相關激素進行放射免疫測定；PET-CT

主要應用於腫瘤學 (18F-FDG)；放射性碘(131I 溶液) 用以治療甲狀腺

毒症和分化型甲狀腺癌。 

 緬甸身為一個開發中國家，但並無完善健康保險制度，因此

若要以放射性治療輔助人類疾病的診斷和監控，政府支持便能發揮

關鍵作用，但由於預算有限，很多進程受到限制。然而，我們的目標

希望緬甸核醫學服務能符合國際公認標準並提供更廣泛之核醫學服

務，並成為卓越核醫學中心。 

  

(八) Experience of Nuclear Medicine Logistics in Myanmar 

講者：新加坡 Lucky Charm 公司 Thet Zay Yar Myint 執行長 

 

Radiance Infinity 公司於 2012 年成為緬甸放射性藥物供應商之一，

由於資源有限且患者人數逐年增加。因此 Radiance Infinity 開始進入

放射性藥物市場。Radiance Infinity 一直致力於為緬甸公家醫院和私

人專科診所提供高品質的放射性藥物，並用於診斷和治療。Radiance 

Infinity 的核心價值為誠信、活力、卓越和以及提供安全的放射藥物。
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每位員工以誠信和奉獻精神為大家公同信念，並共同完成日常業務

以達成目標。 

核子科學業務包含核醫學 PET / SPECT、放射治療和診斷成像並

提供 Hotlab 成立和放射性藥物解決方案，並提供工業和研究市場的

各種輻射防護和分析設備。Radiance Infinity 業務範圍包含研發製造

核醫藥、國土安全維護、衛生保健及製藥研究。緬甸所有放射性物質

和輻射裝置的進口、分配、擁有為 DAE (原子能部) 控管，且 DAE

為控制放射性物質出口的唯一機構。緬甸 FDA 目前不涉及放射性物

質的控制 (包 Tc 發生器和 lodine-131)。但 DAE 正在使用 IAEA 法規

作為指導和參考，希望能滿足緬甸的需求。 

 

Radiance Infinity 供應的產品包含生物放射性安全櫃、PET 單位

劑量櫃、劑量校準器、熱實驗室設置及鉛屏蔽廢物容器。 

 

(九) 討論 

 

Q1: 今天早上有提到 Lu-177 DOTATATE 的臨床試驗，受人體試驗委

員會核可後，就不需再經 FDA 的審核，在試驗過程中還需要向 FDA
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定期報告，還是只需向醫院主管機關報告？ 

A1:  

(1)以泰國來說，當試驗需在醫院進行，像是 Lu 或是 Ga DOTATATE

相關的試驗，我們在朱拉隆功醫院裡的藥師會負責監督，所有試驗的

紀錄都是可被運用的，也可以當作病人使用的參考依據。FDA 則訂

有相關法律。 

(2)大學或醫院當中都有人體試驗委員會確保試驗的安全性，核藥在

處方及藥物使用上是具備豁免權的，而其他藥物則需受到泰國 IND

的管理。 

 

Q2:研究過程中醫院 IRB 負責整個試驗責任，不用寄送相關記錄到

FDA? 

A2:目前法規訂定有些事不明確的，還有很多部分是需要再改進的，

但安全性、療效性是我們想更進步的。 

 

Q3: 核藥與其他藥物是很不一樣的，有所限制的情形下，仍須有好的

診斷與治療，此時也需搭配更好的法規來輔助進行，我們也應遵守並

實行。而核藥的架儲期也短，如果有好的規範就更能妥善運用在病人

身上。 

A3: 我們能在醫院中使用核藥，並嘗試用在更多的疾病治療。 

在緬甸，核藥的管理不是在 FDA 底下，而是在其他部門進行管理，

因此使用上的狀況是更加複雜的，這也是我們所面對的問題。 

 

Q4: 想問核藥費用支出的方式是如何進行的？ 

A4: 由我們國民健康保險負擔，而我們是用包裹式的方法給付，只給

FDG，如果有其他想做的項目，則需自行負擔部分費用。檢驗的部分

是同個包裹底下的，但治療的費用會另外計算。 

有些比較昂貴的檢測，像是心肌梗塞的影像呈現、PET scan，我們有

些審核的程序，其中會邀請專家評估這些檢測項目是否應實行，如果

不符合的話，就無法得到健保給付。醫生也會因此審慎評估是否需要
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提供病人相關的檢測。 

在越南，核藥相關的診斷和治療費用完全由政府支出。但核藥需要有

藥證，政府也會返款 40%，因為在 microfield 的研發成本相對是更昂

貴的，而病人需支付 60% 

泰國政府通常也會負擔核藥相關費用，如果是官員等等的病人到醫

院去也能獲得相關給付。如果今天有一個社會工作者，領有社會保

險，他需要到醫院註冊，而有些特殊技術仍是要自費的。 

 

Q5: 想請問在泰國，「鎦」的使用還在臨床試驗階段，還是已經進入

實際治療的部分了？ 

A5: 現在可以用了，根據泰國的 FDA 核可，但病人需要自己支付相

關費用。 

（補充）台灣的部分，病人在用到藥物之前，藥物要先經過官方核可

才能使用，也包含核藥的部分，因此經由臨床試驗，再領取核可證，

仍是必經之程序。試驗過程中是不能像病人收錢的。 

 

Q6: 不同地方不同法規的臨床試驗，可以看到很多研究，在安全性的

部分已經建立了很詳盡的資料和研究，我們可能可以和 TFDA、CDE

合作，利用現有的資料減少一些 safety studies 的部分，這非常重要。

Safety 基本上是沒有問題的，但當我們重複了這些 studies，可能需要

消耗更多的資源，而這也是我們需要更進一步和 TFDA 進行討論的。 

A6: 立法單位和民眾對於這部分是有疑慮的，這也是為何我們仍強

調需要進行安全性試驗的部分，就算是臨床試驗也需要進行。CDE 的

執行長說會再跟對這些問題進行討論，雖然廠商都希望可以加速審

核的過程，但有太多臨床前試驗是需要被審核的。 

在泰國，我們也在等待泰國 FDA 建立更完善的法律，舉例來說 PET 

CT scan 目前只有兩種適應症（肺癌及大腸癌）是可以給付的，而對

象也僅限政府官員、軍人等等，在這之前病人要先完成 MRI、CT scan，

如果看不到病灶的話要再加作 PET scan。在 lymphoma 也有 evidence 

base 的資料，利用 Ga-67 進行評估，但要自行負擔費用。 
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在大陸，病人自行負擔費用，醫生也不願意有健保支出，香港也是

self-paid 的方式。 

印尼：會進行小組會議方式，來評估並決定是否給付給使用者，如果

不被核可的話，就會走 self-paid。 

泰國：朱拉隆功醫院有 PET Tester 

越南：有 PET, CT 以及五台 Cyclotron 

台灣：有GMS, 在台中的 PET center 供應 FDG, 目前因為 PICS/GMP

的規定而需禁止 cyclotron 能夠在院內販售 FDG 的狀況，反而只剩經

核准的藥商可以販售，但此議題仍在討論當中。 
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七、 與會人員簽到單 
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八、 滿意度調查 

本次會議有對參與者發出滿意度調查表，滿意度調查結果為

非常滿意 37.4%、很滿意 57.8%、滿意 4.1%、不滿意 0.7%、非

常不滿意 0%，來賓對於本次會議中討論各國核醫藥品的使用、

發展狀況與法規部分皆表滿意，尤其對於最後部分討論提問部分

表示非常滿意，唯一美中不足的覺得一個小時的討論時間太短。

至於對本次會議不滿意的地方，是會場工作人員在會場中行動進

而干擾到聽眾，關於這點是值得承辦單位改進部分，該如何在兼

顧在不打擾聽眾前提下，並維持會議順利的進行的均衡點是值得

承辦單位省思課題。 

 

 

 

  
37%

58%

4% 1%0%

滿意度調查

非常滿意 很滿意 滿意 不滿意 非常不滿意
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肆、 主要發現與結論 

 

為深化以東協為核心之區域經濟整合，2011 年 11 月第 19 屆東

協高峰會通過「東協 RCEP 架構文件」（ASEAN Framework for 

Regional Comprehensive Economic Partnership），並邀請與東協簽有

FTA 之 6 個對話夥伴(澳洲、中國大陸、印度、日本、韓國與紐西蘭)

參與 RCEP。RCEP 由 16 個國家的組成，因各國管理法規、條件不

一致，法規調和在整合中佔非常重要的角色。有鑒於此，東協於 1999

年成立 PPWG（Product Working Group on Pharmaceutical），積極處

理東南亞醫藥法規協和方案，推行制定各國共同認可的藥品審查規

範，讓藥品在東協內順暢流通。此外在藥品註冊統一格式方面，推行

ASEAN Common Technical Dossier（ACTD）的格式由於可以加速藥

品在東協各國的申請。在不影響藥品的品質、效能和安全性的前提

下，PPWG 負責制訂方案協和東協會員國之間的醫藥相關法規，以

降低醫藥領域貿易上的技術障礙，促進藥品相關的註冊、貿易、合作

等關係，以及完善和促成東協自由貿易區（AFTA）與東協經濟共同

體（AEC）的目標。因此，由 PPWG 負責發展藥品法規協和計畫，

來促成藥品的法規基準、要求與辭彙的協和。 

 

本計畫為求我國核醫醫藥法規與東協核醫醫藥法規協和體系接
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軌，為此除了蒐集泰國、越南與東協 PPWG 組織的相關法規加以研

究外；利用主辦「“台灣 - 東協”核醫醫藥研討會」國際研討會的

機會，邀請的東協各國官員參與，透過各國藥政管理體系之聯繫網

絡，加強我國與各國的聯繫，並與各國交流學習及再教育的方式，加

強並分享我國核醫醫藥管理的經驗，爭取參與國際核醫醫藥法規調

和管道與利基，而本次會議在多方周旋下，方邀請到泰國與越南的官

員來台演講，更使我們深入了解泰國與越南在核醫藥法規方面的知

識與未來的方針，實則獲益良多，更方便政府在南向政策上面施行。 

 

在此，建議如下列幾點 

1. 在核醫藥品法規人才培育上，需規劃藥政人才交流訓練，籌備

藥政法規教育訓練相關辦法，以培育國際化法規種子人才。 

2. 在核醫藥品技術人才培育上，針對於核醫藥品管理、核醫新藥

研發及創新法規政策等面向作引導，並推動國內藥政教育學

以致用。 

3. 在國內法規上，須建立與國內核醫藥品相關單位良好之溝通

的縱向管道，並多舉辦國內核醫藥品相關研討會以加強橫向

聯繫。 

4. 在國際鏈結上，需能隨時更最新國際趨勢，加強與各國的聯繫，

定期舉辦交流會議，培養未來國際人才之需求，提昇核醫生技



64 

製藥產業國際競爭優勢。 
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附錄一 會議簡報檔 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

























































































































123 

附錄二 “台灣 - 東協”核醫醫藥研討會大會手

冊 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

    

大會手冊 
Conference manual 

 

      
主辦單位 
Hosting institution 

承辦單位 
Organizer 

協辦單位 
Co - Organizer 



 

 

1 

 

  



 

 

2 
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OPENING  
 

 

 

 

 

 

Welcome remarks 

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 
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MODERATOR 
 

 

 

 

 

 
 

Session I 

DR. CHIH-HSIEN CHANG, PHD 

Director of Isotope application division, Institute of Nuclear Energy 
Research 
 
 
 
 

Session II 

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 
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RUOH- 
FANG YEN 
President, Society of Nuclear 
Medicine, Taiwan 

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) 

 

 

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 

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 Tl-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. 
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MEI-CHEN 
HUANG 
Section Chief, Division of 
Medicinal Products, Taiwan FDA 

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 Specialist, Division of 

Medicinal Products, Taiwan FDA 

(2015-2017)  

 

Associate Technical Specialist, 

Division of Medicinal Products, 

Taiwan FDA (2010-2015)  

 

 

 

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. 
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YUTHANA 
SAENGSUDA 
President, Nuclear Medicine 
Society of Thailand. 

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. 

 
 

 

 

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 (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 I131 treatment in hyperthyroidism 70%   and 

thyroid malignancy 29% . The rest 1% procedures are in I131 

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

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 

 

 

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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MAI TRONG 
KHOA 
Vice President, Vietnamese 
Society of Radiology and Nuclear 
Medicine 

EDUCATION 

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  

 

 

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 125I 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 

RadioImmunoTherapy (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, Vietnamese 
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. 
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NGUYEN 
DIEU HA 
Deputy Director of 
Pharmaceutical Business 
Management Division,DAV 

EDUCATION 

Master of Pharmacist 

  

PROFESSIONAL 

EXPERIENCE 

Control of Radiopharmaceutical, 

Narcotics drug, Psychotropic 

substance and Precursor 

 

 

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. 
 

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  
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  

 

III. 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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KYIN 
MYINT 
President, Myanmar Nuclear 
Medicine Society 

EDUCATION 

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 

 

 

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 

(131I) 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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THET ZAY 
YAR MYINT 
CEO, Lucky Charm Co, Ltd. 
Singapore 

EDUCATION 

B.E. (Electronics) 

 

M. Sc. (Mechatronics) 

PROFESSIONAL 

EXPERIENCE 

Hardware & Software engineering  

 

Radiopharmacueticals & Importing 

Radio-Isotopes to MYANMAR  

through Radiance Infinity Co. in 

Yangon, Myanmar  

 

 

 

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 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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