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ABSTRACT

Objective: Artificial intelligence is emerging as a foundational technology in healthcare
and pharmaceuticals, with the potential to shorten research timelines, reduce costs, and
enhance the effectiveness of healthcare delivery. However, the rapid advancement of
artificial intelligence also raises significant challenges in governance, safety, and ethics,
particularly in developing countries. This paper analyzes policies and applications of
artificial intelligence in the pharmaceutical sector in Singapore.

Results: Based on a comprehensive review of relevant documents, the study highlighted
that Singapore had issued the artificial intelligence in Healthcare Guidelines since 2021,
established a Sandbox mechanism for artificial intelligence software as a medical device,
and implemented several notable applications in the pharmaceutical field. This approach
allowed Singapore to simultaneously encourage innovation, ensure risk control, and build
trust within the professional and public communities.

Conclusion: The paper outlined key lessons for Vietnam, emphasizing the importance
of developing a national strategy, issuing specialized guidelines, and promoting artificial
intelligence adoption in the pharmaceutical sector.

Keywords: Artificial intelligence, lessons learned, policy, applications, Singapore,
Vietnam.
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ABSTRACT

Muc tiéu: Tri tué nhan tao dang tr@ thanh céng nghé nén tang trong d6i mdiy té va dugc
pham, vé&i titm nang rat ngan thdi gian nghién ctu, gidm chi phi va nang cao hiéu qua
cham sdc strc khoe. Tuy nhién, su phéat trién nhanh chéng cla tri tué nhan tao cling dat ra
nhiéu thach thirc vé quan tri, an toan va dao dirc, dac biét tai cac quéc gia dang phat trién.
Bai viét nay tap trung phan tich chinh sach va (ng dung tri tué nhan tao trong nganh dugc
tai Singapore.

K&t qua: Trén cao s& phan tich tdng hop tai liéu, bai viét chi ra rang Singapore da ban hanh
“Hudng dan vé tri tué nhan tao trong chadm séc siic khde” tir nam 2021, xay dung co ché
Sandbox cho phan mém y té dua trén tri tué nhan tao, dong thoi trién khai nhiéu rng dung
tiéu bi€u trong nganh dugc. Cach ti€p can nay giup Singapore vira khuyén khich déi mdi,
vira bao dam kiém soét rui ro va tao niém tin cho cdng dong.

K&t luan: Bai viét rdt ra mot so bai hoc cho Viét Nam vé su can thiét cla viéc xay dung
chién luge quéc gia, ban hanh huéng dan chuyén biét va &ng dung tri tué nhan tao cho
nganh dugc pham.

T khda: Tri tué nhan tao, bai hoc kinh nghiém, chinh sach, &ng dung, Singapore, Viét

Nam.

1. DAT VAN BE

Tritué nhan tao (artificialintelligence - Al) dang phat
trién véi t8c dd vugt bac, ma ra nhirng ca héi chua
titng c6 cho linh vuc y t&, dac biét la nganh duoc. Al
c6 tiém nang ing dung rong rai tir nghién ctru, phat
trién thu6c cho dén quan ly dugc ldm sang va cham
séc ngudi bénh. Chang han, Al cé thé rat ngan dang
k& qua trinh tim ki€m va bao ché thuéc mdi nhd kha
nang sang loc nhanh hang triéu hgp chatva dy doan
hoattinh ctiathudc. Trongthyc hanh dugc, céc cong
cu Al c6 thé hd tro dugc sigiam sat ké don, phat hién
tuong tac thudc, ca nhan hoda tuvan dungthuéc cho
tirng bénh nhéan, gép phan nang cao hiéu qua diéu
tri va an toan thuéc. Trén thé gidi, nhiéu hé thongy
t&€ da va dang ddy manh (ng dung Al nhadm cai thién
chat lugng dich vu va t6i wu hda chi phi chadm séc
suc khoe.

Tuy nhién, cung vai lgi ich l&n la nhirng thach thdc
khong nhd vé mat quan tri va dao dirc khi dua Al
vao linh vuc dugec pham. Cac thuéat toan cé nguy
cd sai léch hoac 16i, anh hudng tryc tiép dén suc

*Tac gia lién hé

khoe nguoi bénh. Singapore la mot trong nhirng
quéc gia dan dau khu vuc vé ca chinh sach quan tri
Al lan trién khai thuc tién trong nganh y té va dugc
pham. V& chinh sach, Singapore sém dé ratadm nhin
quéc gia vé Al ¢ tradch nhiém, dugc cu thé héa bang
cac hudng dan va quy dinh linh hoat. Song song vdi
khung chinh sach, Singapore da trién khai nhiéu ing
dung Al n8i bat trong nganh dugc. Nhirng thanh tuu
nay giup Singapore nang cao hiéu qua nganh duoc,
dong thai tao niém tin cho ngudi dan vao céac giai
phap Al an toan.

Doi vai Viét Nam, ing dung Al trong y té va dudgc
pham van dang & giai doan dau nhung nhan dugc
swquan tdm manh mé. BO Y té da khdi dong chuong
trinh chuy&n d6i s& va mot s6 du an thi diém vé Al.
Tuy nhién, Viét Nam hién chua cé huéng dan hay
quy dinh chuyén biét vé Al y t& va dugc pham, dan
dén khoang trong vé hanh lang phap ly va tiéu chuan
ky thuat.

Muc tiéu cua nghién ctu nay la: (1) Tim hiéu cach
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thirc Singapore xay dung cac huéng dan, quy dinh
quan ly Al trong y té - dugc pham; (2) D& xuat vé xay
dung chinh sach va dinh hudng trién khai Al cho
nganh dugc Viét Nam.

2. NOI DUNG

2.1. Chinh sach Al trong nganh y té va dugc pham
tai Singapore

Mac du Singapore chua cé luat riéng vé Al trong
nganh y té va dugc pham, song Bo Y té (Ministry of
Health - MOH) da chi dong ban hanh céc tai liéu
huéng dan nhdm bao dam Al cho nganh nay dugc
phat trién va sir dung an toan, hiéu qua. Cu thé la
“Huéng dan vé Tri tué Nhan tao trong Chadm séc
Sirc khoe” (Al in Healthcare Guidelines, AIHGle) do
MOH céng b6 lan dau nam 2021. B6 hudng dan nay
dugc déng phat trién bdi MOH, Co quan Khoa hoc'Y
té (Health Sciences Authority, HSA)( ) va Synapxe( )
nh&m hé trg an toan ngudi bénh va tang cudng niém
tin trong viéc sr dung Al trong linh vuc y té va dugc
pham. AIHGle dua ra cac khuyé&n nghi thuc tién cho
ca hai déi tugng bao gom: (1) nha phat trién Al nhu
céngty congnghé, hang dugc; va (2) don vitrién khai
Al nhu bénh vién, phong thi nghiém.

Muc tiéu chung ctia AIHGle [a khuyé&n khich d8i mdi
nhung dé cao irng dung c6 dao dirc va ldy bénh nhan
lam trung tam, diéu nay phan anh ré su dong thudn
vGi cac nguyén tac dao dic Al ctia Té chirc Y t& Thé
gidi (WHO). Hon nira, AIHGle sé dugc cap nhat dinh
ky dé bat kip tién bd cong nghé va cac khai niém
dao dic mdi [1]. Viéc ban hanh AIHGle cho thay
Singapore sém nhin nhan nhirng rdi ro tiém an clia
Aly t& (nhu sai l&ch, 16i thuat todn, lo ngai dao dirc)
va nb luc thiét lap chudn muc an toan trudc khi cac
sy ¢6 nghiém trong xay ra, thay vi chd c6 luat dinh.

Khéng chivay, cac hudng dan AIHGle va tai liéu HSA
dugc xay dung c6 tham khao cac khuyén nghi tir
WHO ciing nhu xu huéng quan ly tv EU, My. Tham
chi, Singapore sdn sang thi diém co ché Sandbox( )
dé hoc hoi va hiéu chinh chinh sach. Thang 5/2025,
HSA d3 8y y kién cong chung vé dé xuét thiét lap
Sandbox mién trir mot s6 yéu cau cap phép ddi vai
phan mémy té€ dua trén Al (Al Software as a Medical
Device, Al-SaMD)( ) do khéi y t& cong cong tu phat
trién [3]. Theo dé xuat nay, nhirng Al-SaMD do céc
t6 chirc cong phat trién ndi b, thudc loai rdi ro thap
ho&c trung binh thap (phéan loai A va B)() [4], ¢c6 su
giam sat clia bac si chuyén khoa, va chi dung trong
hé théng y té cong sé dugc mién dang ky san pham
va gidy phép san xuét trong thdi gian 12 thang. Diéu
kién kém theo la cac don vi phai tuan thd hé thong
quan ly chét lugng (ISO 13485), tu' kiém tra dinh ky,
c6 phé duyét bdi hdi déng y khoa bénh vién, va van
b&o cdo sy céd cho HSA [3].

2.2. Cac ng dung Al néi bat trong nganh duogc
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pham tai Singapore

Singapore khong chi xay dung chinh séch t6t ma
con trién khai nhiéu ng dung Al trong nganh dugc
pham, tir khAu phan phéi thudc tai bénh vién cho
dén nghién citu phat minh dugc phdm méi. DuGi
day la mot s6 irng dung tiéu biéu:

Tha nhét, Al trong nghién cttu va phat trién thuéc

Singapore dang tan dung thé manh vé khoa hoc su
séng va dir liéu sinh hoc dé ng dung Al trong cac
nghién clru thuéc mdi. Céac vién nghién clru hang
dau nhu Co quan Khoa hoc, Céng nghé va Nghién
clu (Agency for Science, Technology and Research,
A*STAR) da trién khai cac dy an Al nham dédy nhanh
viéc nhan dién muc tiéu diéu trj va thiét ké thudc.
Thang 4/2025, A*STAR ky bién ban ghi nhé véi Dai
hoc ETH Zurich (Thuy Si) dé cung nghién ctiu Al ing
dung trong tim kiém thudc va khoa hoc sy séng [5].
Muc tiéu la khai thac Al dé tang tdc va giam rdi ro
trong qua trinh nghién clu thuéc; tr viéc nhén dién
muc tiéu sinh hoc, dé xuat cu trac phan tr thuéc
mdi, dén chon nhdom bénh nhan phu hop cho thr
nghiém [5]. Khong chi vay, cac doanh nghiép cling
dang ung dung Al cho viéc phat trién thudc mdi. Vi
du nhu Céng ty Céng nghé sinh hoc tai Singapore
dang phat trién nén tang Al “Vecura” c6 kha nang
sang loc hang triéu hgp chat dé tim thudc tiém nang
chi trong vai phut du ki€n hoan thanh nam 2026 [6].
Tat ca nhirng vi du nay cho thay Singapore dang tan
dung Al trong viéc phat trién thuéc mdi dé tang do
chinh xac va thai gian th&* nghiém.

Th( hai, Al trong tu’ vén thudéc va hé trg bénh nhan

Nham nang cao chét lugng dich vu dugc va trai
nghiém clia bénh nhéan, cac co sd'y té Singapore da
trién khai nhitng giai phap Al hé trg cung cap théng
tin thudc va tu van sir dung thubc. Mot sang ki€n noi
batgan daycliaNhémYté€ Qudc gia (National Health
Group, NHG) la du an MedVid - hé théng video tw
van thuéc sir dung Al dau tién & quy mé Lén trong
y t€ cong cong Singapore. MedVid tao ra hon 300
video clip bang Al, mé phéng hinh anh va giong ndi
clia dugc si dé giai thich huéng dan dung thuéc cho
bénh nhan mét cach dé hiéu, sinh déng. Noi dung
video bao quat 79 chli dé thu6c thuong dugce ké cho
cac bénh cap tinh va man tinh, cling nhu thong tin
vé di Ung thudc [7]. Dac biét, cac video nay dudgc
cung cap bang day du 4 ngén nglt chinh thic cla
Singapore (Anh, Hoa, Ma Lai, Tamil) nham phuc vu
moi nhdm bénh nhéan, nhét & ngudi cao tudi cé han
ché vé kién thirc y t€. MedVid ra doi tr thuc té€ la 2/3
ngudi cao tubi Singapore co hiéu biét y t&€ han ché
dan dén khé nhd va lam theo dung hudng dan dung
thudc. Mbi lan cap phat thubc, dugc sithudng phai
tw van rat nhiéu thong tin (cong dung, liéu dung, tac
dung phu, lwu y dung thudc...), gdy ganh nang nhéan
thifc cho bénh nhan, khién ho quén hoac hiéu sai
sau khi rgi bénh vién [7].
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Hinh 1. Hinh &nh video vé huéng dan s dung thuéc dugc tao ra bai Al
(Nguén: Tac gigd chup man hinh tai kénh Youtube ctia NHG Group Pharmacy)

Bén canh MedVid, mét s6 bénh vién Singapore
cling thr nghiém chatbot théng minh dé tra i
cau hoi ciia bénh nhan vé thudc va chuén bj trudc
théng tin. Chatbot PEACH tai Bénh vién Pa khoa
Singapore hd trg thu thap théng tin trudc phiu thuat
cé tich hgp tinh nang tuvan. Chatbot Al nay gitip bac
si danh gia toan dién strc khde ctiia bénh nhan truéc
khi phau thuat sé giip Bénh vién Da khoa Singapore
(SGH) tiét kiém t&i 660 gio' lam viéc clhia bac si, tuong
duong vdi chi phi 200.000 d6 la mbi nam [8]. Ngoai
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ra, cac hé thong Al dich vu khach hang trongy té va
tu van thudc nhu chatbot U-PAL tai Bénh vién Phu
n* & Tré em KK gitip bénh nhéan tra cru thong tin, dat
lich hen va nhan nhac nhd thuéc. Cé thé thay tng
dung Al vao mang tu van va hé trg bénh nhan trong
dugc khéng chi cai thién trai nghiém ngudi dung, ma
guan trong han con tang dé tuan tha diéu tri, giam
tinh trang dung thuéc sai cach do bénh nhan khong
hiéu ré hudng dan, vén la nguyén nhan gay lang phi
hang ty d6 la m&i nam trén thé gidi.
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Hinh 2. Chatbot U-PAL trén trang web ctia Bénh vién Phu nit & Tré em KK
(Nguén: Téc gigd chup man hinh tai trang web cta Bénh vién Phu n&t & Tré em KK)

4. BAN LUAN

DE Al thuc su phéat huy hiéu qua trong nganh dugc
va cham séc suc khoe, Viét Nam can co chién luvoc
va budc di phu hgp. Dudi day la nhirng khuyén nghi
chinh sach va dinh hudng trién khai cho Viét Nam,
dua trén bai hoc tur Singapore:

Th& nhat, xay dung chién lwgc qudc gia va khung
quan tri Al y duwgc cé tam nhin dai han

Mac du hién tai Viét Nam chua c6 luat chuyén biét
vé Al trong y t& va dugc pham, song viéc ban hanh
mot théng tu hudng dan ctia Bo Y t& hodc bd quy téc
dao dirc dugc cac bénh vién tinh nguyén tuan tha
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cling la budc di can thiét dé dinh hudng thi truong,
xay dung niém tin cho béac siva bénh nhan khi s
dungAl.

Th& hai, hoc hdi mé hinh quan ly linh hoat, th
nghiém cé kiém soat clia Singapore

Viét Nam c6 thé ap dung céach ti€p can Sandbox dé
thic déy phat trién Al trong y té va dugc phdm mot
cach an toan. Cu thé, cé thé chon mdt sd bénh vién
l6n ho&c doanh nghiép san xuat thudc trong nudc
ldam noi thi diém trién khai Al trong dugc dudi sy
giam satcua B Y té.

Thi ba, dau tu ha tang di¥ liéu va ddy manh sé héa
dé tao nén tang cho Al

Mot trong nhirng trd ngai l&n dGi vai Al tai Viét Nam La
thi€u d liéu s6 hoa chat lugng cao va ha tang cong
nghé thong tin chua dong bd. Trong linh vuyc dugc,
nén sdm hoan thién Cag s& dit liéu Dugc Quéc gia
(liét ké thudc, nha thudc, don thudc dién tlr) va hé
théng dugc qudc gia dién tir tich hgp, gitp thu thap
dir liéu vé tiéu thu thudc, tuong tac thudc, phan tng
co hai.

Thirtu, chi trong dao tao nguén nhéan lyc giao thoa
gitra cong nghé vay dugc

Thi€u nhan lyc am hiéu cd Al lAn chuyén mény té la
mot thach thire d6i vdi viéc trng dung Al trong nganh
y dugc. Bai hoc Singapore cho thay su thanh cong
clia ho ¢c6 phan dong gép L&n tir viéc hgp tac chat
ché gitra cac vién nghién ctru, trudng dai hoc, doanh
nghiép va bénh vién; trong dé c6 nhiéu chuyén gia
lién nganh. Viét Nam can cac chuong trinh dao tao
lién nganh céng nghé théng tin vay dugc.

Th& nam, vu tién cac i’rng dung Al phu hgp véi nhu
cau va ngudn lyc cua Viét Nam

Khéng phai moi gidi phap Al Singapore cé déu ngay
lap tirc phu hgp vdi Viet Nam. Can cé budc chon
loc linh vuc wu tién dé tap trung ngudn luc trién khai
trudce, tao thanh cdng ban dau rdi nhan rong. Dua
trén béi cadnh cua Viét Nam, cé thé can nhidc mot
s6 huéng sau: (1) H6 trg hudng dan ngudi bénh s
dung thudc tir xa: Viét Nam cé thé phat trién céac
chatbot y té tiéng Viét hodc ‘ng dung di déng dung
Al dé huéng dan bénh nhan s dung thuéc dung
cach sau khi ra vién, tuong ty MedVid nhung dudi
dang tuong tac hoi-dap. Diéu nay hitu ich dac biét
cho céc bénh nhan man tinh phai dung thuéc au
dai & nha, bénh nhan & xa cac co sdy té trung uong,
ngudi cao tudi it co diéu kién gap dugc si; (2) Phat
hién thuéc mdi cho céc bénh nhiét ddi: Viét Nam c6
thé hgp tac véi Singapore va cac nudc ASEAN khac
trong nghién ctru Al tim thudc trj cac bénh luu hanh
& khu vuc. Chang han, tham gia cac du an st dung
hoc may phan tich dir liéu gen ciia mam bénh va
thir nghiém 4o hang nghin hgp chat dé tim ra thuéc
mdi. Tan dung quan hé déitac coéng-tu ciing rat quan
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trong. Viét Nam c6 thé thuc day cac du an hap téc
vGi cac cong ty khdi nghiép vé cong nghé hoac thu
hat dau tu tlr cong ty duge da quéc gia. Viéc chon
dung uwu tién sé giup Viét Nam tap trung nguon luc
han ché dé dat két qua cu thé, tao niém tin va dong
lwc ma& rong Al sang linh vuc khac.

5. KET LUAN

Su phat trién nhu v bao cua tri tué nhan tao dang
md& ra nhirng cg hoi chua tirng c6 cho linh vuc y té
va dugc pham. T kinh nghiém clia Singapore cho
thay nhirng huéng dan dao dic, quy dinh mém déo,
co ché& quan ly rtiro linh hoat chinh la nén tang dam
bao Al phuc vu an toan cho ngudi bénh va xa hoi. Doi
vai Viét Nam, trong hanh trinh hién dai héa nganh
dugc vay té, viéc hoc hoi c6 chon loc tir Singapore
sé gilp chung ta tranh dugc nhiéu tr@ ngai va tién
nhanh, tién vitng chdc hon. Cu thé, Viét Nam can
s@m hoan thién chién lugc va hanh lang phéap ly cho
Al y t& va dugc pham, dau tu xay dung dir liéu va
nhan luc, cling nhu manh dan thir nghiém cac mé
hinh Al & quy mé thi diém. Bong thdi, ludn coi trong
yéu t6 dao dirc, lay lgi ich cla ngudi bénh lam trung
tadm khi phat trién cong nghé. Vdi si chuén bj bai ban
va tdm nhin dai han, Viét Nam c6 thé tirng budc ing
dung hiéu qua Al trong nganh dugc, goép phan nang
cao chat lugng cham séc sic khde nhan dan, bat
kip xu thé& khu vuc va thé gidi.

TAI LIEU THAM KHAO

[1] Ministry of Health. Al in Healthcare Guide-
lines. Singapore: MOH, 2021.

[2] ChngD.G. GlobalAl Governance Law and Pol-
icy: Singapore. https://iapp.org/resources/ar-
ticle/global-ai-governance-singapore/, 2025.

[8] Health Sciences Authority. Public Consulta-
tion on the Proposed Exemption from Manu-
facturer’s Licensing and Product Registration
Requirements for Artificial Intelligence - Soft-
ware as a Medical Device Developed by Se-
lected Public Healthcare Entities for Use in
Public Healthcare. https://www.hsa.gov.sg/
announcements/public-consultation/propo-
sedexemption-Al-SaMD, 2025.

[4] International Medical Device Regulators Fo-
rum. Software as a Medical Device: Possible
Framework for Risk Categorization and Corre-
sponding Considerations. IMDRF, 2014.

[5] BioSpectrum Asia. Singapore deepens re-
search collaboration in applied Al for drug
discovery and life sciences. https://www.
biospectrumasia.com/news/34/25948/
singapore-deepens-research-collab-
oration-in-applied-ai-for-drug-discovery-
and-life-sciences.html, 2025.

[6] Lee LY. Singapore biotech firm to develop Al



(7]

Nguyen Ha Phuong / Vietnam Journal of Community Medicine, Vol. 66, Special Issue 18, 42-47

platform for drug discovery with help of tech
firms, https://www.straitstimes.com/singa-
pore/singapore-biotech-firm-to-develop-ai-
platform-for-drug-discovery-with-help-of-
tech-firms, 2025.

Gonzalez S. NHG Health improves medica-
tion literacy with Al. https://govinsider.asia/
intl-en/article/nhg-health-improves-medica-

(8]

tion-literacy-with-ai, 2025.

Lee LY. Al chatbot to help SGH save money,
time with pre-surgery assessments. https://
www.sgh.com.sg/news/patient-care/ai-chat-
bot-to-help-sgh-save-money--time-with-pre-
surgery-assessm, 2025. Accessed 27 July
2025.

2 Crossrefd 47 -



