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ABSTRACT

Objective: This study explores the transformative impact of artificial intelligence (Al) across
the pharmaceutical industry, focusing on key areas like R&D, manufacturing, business
operations, and clinical applications. The objective is to provide an overview of Al applications,
identifying trends and assessing their potential.

Method: The research synthesizes literature from scientific articles, industry reports, and case
studies, using keywords such as “artificial Intelligence”, “pharmaceuticals”, “drug discovery”,
and “process optimization”. Both qualitative and quantitative analyses were conducted,
examining metrics such as cost-effectiveness and drug development timelines. The study also

includes specific applications of Al such as “drug target identification”, “de novo drug design”,
“toxicity prediction” and “clinical trial optimization”.

Results: Al is revolutionizing drug target identification, drug design, and toxicity prediction,
accelerating preclinical phases. Al optimizes manufacturing through quality control and
predictive maintenance and enhances decision-making in procurement and supply chain
management. Al also helps optimize clinical trials through patient recruitment and real time data
monitoring, and facilitates drug repurposing. Data mining and predictive modeling contribute
to Al-driven market forecasting, sales optimization, and customer engagement. Companies like
Pfizer and Novartis have deployed Al for drug discovery and predicting trial outcomes.

Conclusions: The study highlights AI’s potential for reducing costs, shortening development
timelines, and improving treatment outcomes. Strategic Al integration is crucial for
pharmaceutical competitiveness.
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TOM TAT
Muc tiéu: Nghién ctru nay kham pha tac dong chuyén doi cua tri tué nhan tao (AI) trong nganh

duoc pham tap trung vao R&D, san xuat, kinh doanh va céc linh vyc 1am sang. Muyc ti€u la
cung cép tong quan vé cac tmg dung Al xac dinh xu huéng va danh gia tiém nang ctia chung.

Phlro’ng phap: Nghlen clru tong hop cac bai bao khoa hoc, bao cao nganh va nghién ctru dién
hinh, sir dung céc tir khéa nhu “#ri tué nhan tao”, “duoc phiam” va “khdm pha thuéc”. banh
gia dlnh tinh va dinh lu:ong d3 dugc thuc hién dé xem xét hiéu qua ch1 phi, thoi gian phat trién

thudc va ty 1& thanh cong cua thir nghiém 1am sang.

Két qua: Két qua cho thay Al dang cach mang hoa viée xac dinh muc ti€u thudc, thiét ké thude
va dy doan doc tinh, t6i wu hoa san xuat va cai thién viéc ra quyet dinh. Cac cong cu hd tro Al
cling nang cao hi¢u qua thr nghiém lam sang va ca nhan hoa cac phac do diéu tri. Cac cong ty
nhu Pfizer va Novartis da trién khai thanh cong AI dé kham phé thudc va du doén két qua thur
nghiém.

Két luin: Nghlen ctru nay nhan manh tiém nang cta Al trong viéc giam chi phi, rat ngan thoi
glan phat trién va cai thién két qua diéu tri. Viéc tich hop chién lugc Al 1a rit quan trong dé cac
cong ty duoc pham duy tri tinh canh tranh.

Tir khéa: Tri tué nhan tao, duoc pham, nghién ciru va phat trién.

1. PAT VAN PE

Nganh cong nghiép duoc pham trong vai thap ky qua
da gap kho khan do quy trinh phat trién thudc méi phirc
tap, ton thoi gian va chi ph1 cao. Nghién cttu va phat
trién thude (R&D) can cai thi€n nang suat dé giam thoi
gian va chi phi. Cac cai tién dugc pham hién nay bao
gom tur phén tr nho dén chét sinh hoc, véi yéu cau vé
dd on dinh va hi€u lyc cao hon. Danh gia doc tinh cta
thudc méi 1a mot linh vuc quan trong can nghién ctru
thém. Nganh dugc pham ciing d6i mat voi nhidu thach
thirc va can ap dung cong nghé maéi dé dap tmg nhu cau
y té toan cau. Tri tué nhan tao (artificial 1ntelhgence -
Al) di ndi 1én nhu mot cong cu manh mé, giup toi uu
hoa quy trinh kham phé, phat trién va thir nghiém thude

(11, [2].

Vigc ap dung Al trong nganh duge pham htra hen s€ cai
thi¢n déang ke quy trinh phat trlen thuoc tur phan tich
dir liéu dén t6i wu hoa san xuét va thiét ke thir nghiém
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lam sang. Al cling dong vai tro quan trong trong viéc
dinh hinh lai nganh cham séc stre khoe, cai thién quyet
dinh va hiéu biét vé bénh tat. Cac cong ty duge pham
dang tan dung céac bang sang ché vé Al dé doi méi hoat
dong kinh doanh, mac du so luong don dang ky bang
sang ché lién quan dén AI da giam trong thoi gian gan

day [2], [3], [4].

Vigc tng dung Al trong nghi€n clru va san xuét duoc
pham mang lai tiém nang 16n cho nganh duge pham,
giup nang cao hiéu qua san xudt, thiét ké thu nghiém
1am sang va dinh vi thi truong. Viét Nam c6 thé hoc hoi
tir nhitng tién b nay dé phat trién linh vuc duoc pharn
trong nudc, cai thién kha nang phat hién va san Xudt
thube cung nhu t6i wu hoa quy trinh thir nghiém 1am
sang va ca nhan héa diéu tri.

2. PHUONG PHAP TONG QUAN
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ghlen clu tap trung vao vige tong quan Va phén tich
cac ung dyng cua Al trong nganh dugc pham, tir khau
san xuat dén kinh doanh.

Péi tugng nghlen ctru bao gdm cac cong ty dugc pham
trén toan thé gidi, cac quy trinh phat trién thudc, san
Xudt, mua sam, ban hang, quan ly kho, va cac cong
nghé¢ Al dugc str dung trong céc quy trinh nay. Dé tim
kiém va tong hop tai liu, cac tir khoa nhu “ri tué nhan

tao”, “Al”, “duoc pham . “san xudt dwoc pham ”
“khdam pha thuoc , “toi wu hoa quy trinh”, “thu
nghiém thuéc”, “mua sam dwoc pham E ban hang

FI T

duoc phqm , “quan 1y chudi cung g’ va “quan Iy
don thuoc” da dugc st dung.

Phuong phap nghién ciru cha yéu 1a tong hop tai ligu,
phan tich cac truong hop ung dung Al cy thé trong céc
cong ty dugc pham, va danh gia cac tac dong ciia Al den
hiéu qua, chi phi v thoi gian trong nganh dwoc pham.

3. KET QUA TONG QUAN TAI LIEU
3.1. Tong quan vé Al trong nganh dwgc
3.1.1. Khdi ni¢m vé AI

Al'la hé thdng may tinh c6 kha nang thuc hién cac qua
trinh giong nhu con nguoi, bao gdm hoc tap, diéu chinh
va xu ly dit liéu phuc tap [5].

3.1.2. Cac logi tri tué nhdn tao

Hau hét cac giai phap Al trong chiam soc sirc khoe hién
nay dua trén thuat toan khoa hoc dir liéu do con ngum
tao ra, st dung phan tich dir liéu da bién két he

kinh nghlem qua khir d& dua ra phuong phap didu tr1
Mot cap do khac 1a hoc may, su dung mang ludi than
kinh dé dua ra quyét dinh nhanh chong va chinh xac
hon. Cap dd cao hon la hoc sau, cling dua trén mang
ludi than kinh nhu’ng ¢6 nhiéu 16p tinh toan, glup phéan
tich hinh anh va di liéu bénh 1y mot cach chinh xac [6].

Xu huéng thoa thuan chién lugce vé tri tué nhén tao
trong nganh duoc pham Céc cong ty duge pham dang
dau tu vao Al dé nang cao danh muc bang sang ché va
bdo dam glao dich sinh lgi. Trong quy II ndm 2024,
s6 luong giao dich lién quan dén Al trong nganh duoc
pham da tang 14% so véi cung ky ndm trudce, mac du
giam 23% so v6i quy trude do [4]. Trong quy IV ndm
2023, s6 lugng tin tuyen dung trong nganh duogc pham
giam 60% so voi quy truge va giam 79% so voi cung
ky ndm truge. Cac cong viéc li€n quan dén khoa hoc doi
song, thé chat va xa hoi chiém ty 16 cao nhat (50%), tiép
theo 1a quan 1y (25%). Hoa Ky dan diu vé tng dung Al
trong nganh dugc pham, theo sau 13 Trung Qudc, Anh,
Han Quoc va An Do [4]. Al dang cach mang hoa nganh
duogc pham thong qua céc quy trinh tw dong, phan tich
dit liéu va kham pha thudc, huéng téi y hoc chinh xac

(41, [7].
3.2. Vai tro cia Al trong nganh dwgc
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3.2.1. Vai tro cua Al trong linh vuc sin xudt dwoc
pham

Al dong vai tro quan trong trong san xuét dugc pharn
tir xac dinh muyc tiéu thudc, thiét ké va kham pha thudc
bang mang d6i nghich tao sinh (GANSs) va hoc séu,
den cai tién quy trinh san xuét thong qua kiém soat
chat lugng va giam lang phi. Al cling ho tro bao dam
tuan tha dung thubc, du doan doc tinh, t6i wu hoa thir
nghlern lam sang, va tai str dung thudc. Cac thuat toan
hoc may co the dy doan dac tinh hoa ly cua thuoc sang
loc phan tir chong ung thu va phat hién bién ¢ bat loi,
gitip nganh dugc pham phat trién hiéu qua va tiét kiém
chi phi.

3.2.2. Vai tro ciia Al trong linh vuc kinh doanh dwec
phiam

Al dang thay d6i linh vyc kinh doanh dugc pham &
nhiéu khia canh:

- Nghién ctru va phat trién: Al gitip cac nha nghién ctru
quet hang tri¢u phén tr nhanh chong, xéac dinh céc két
hop ¢6 kha néang tao ra thudc méi va hd trg cac cong ty
nhé cung cap dich vu chuyén biét cho cac cong ty 1on.

- Lap ké hoach: Al glup cac cong ty dy doan két qua thir
nghlern lam sang va lap ké hoach ban hang, dac biét la
cac cong ty 10n co kha ning s6 hoa dir lidu.

- Mua sam AT ho trg quan ly hop ddng, chudi cung ung
vara quyét dinh mua sdm, gitip giam lao dong thu cong
va toi uu hoa quy trinh.

- Ban hang va tiép thi: Al gitp ca nhan hoa cac hoat
dong, danh gia hiéu qua kénh tiép thi va phat trién ké
hoach gilr chén khach hang, tang hiéu qua cua dai dién
y té.

- Luu trir va giao hang: Al giup quan ly kho hang hi¢u
qua hon véi cac hé thong nhu Pick-by-Voice va robot,
giam chi phi va tang nang suat.

- Quan ly don thude: Al nhu GenAl cua Amazon
Pharmacy, giap xu ly don thuoc nhanh chong va chinh
xac, tang toc do xir Iy don hang va giam ty 1¢ sai sot.

3.3. Ung dung AI trong linh vue duge phim trén
thé giéi

3.3.1. Huéng t6i AI trong phit trién dwoc phim

Mic du kha nang sir dung Al trong phét trién dugc pham
va cong nghé sinh hoc 1a rd rang, nhung dong thai thuc
sy hudng toi viée ap dung cac cong nghé nhu vay ¢
thé dién ra cham chap. Qua trinh kham pha va phat trién
thudc truyen thong khong chi doi hoi sy thich ung dan
dan (thay vi diéu ma mot s6 nguoi co thé coi la “gian
doan” boi cong nghé), qua trinh “dao tao” Al vé nhirng
g1 hoat dong dé kham phé thudc c6 thé mat nhidu thoi
gian hon so voi cac ung dung khéc. Vi du: khi phuong
tién truyén thong x4 hoi gin thé anh ctia ban bang Al no
s€ nhén dugc phan hdi ngay lap tire tir ban vé vige két
qua c6 chinh xac hay khong, diéu nay cho phép Al hoc
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hoi nhanh chong. Vi vige phat hién ra thubc, phan h01
vé mot phéan tr méi c6 thé mat nhiéu thang hodc nhiéu
niam dé ching minh [4], [5].

Tuy nhién, khong thé phii nhan rang Al s€ 1a xu hudng
16n tiép theo trong nganh dugc pham va nhung cong
ty thich ing va ap dung cac quy trinh méi s€ co loi
thé chién lugce. Vi du: chuyén doi k¥ thuat s da g1up
Amgen trién khai kiém soat quy trinh theo thoi gian
thuc nhu thé nao [6], [7].

Trong nhleu nganh san Xuét, sur blen d6i ciia nguyén liu
thd co the dan den nhitng thay doi khong mong mudn
& san pham cu01 cung. Trong cac nganh duoc quan ly
nhu dugc pham, diéu nay ddc biét ¢6 van dé do nhu cau
duy tri cac quy trinh dwoc kiém soat cin than nam trong
cac thong s0 quy dinh da dugc phé duyét de phat trién
va san xuét thudc. Viéc thuc hién chuyén doi ky thuat
s6 toan cong ty da cho phép Amgen cdn chinh dt li¢u
trén nhiéu hé théng dé khong chi klem soat ma con du
doén kip thoi nhung sai léch khong thé chap nhan duoc
dé thuc hién cac diéu chinh can thiét [8], [9].

Chuyen d6i k¥ thuat s6 1a diéu can thiét dé giam sat thoi
gian thuc thanh cong, cho phep céc cong ty két hop dir
lidu tir nguyén liéu tho dé cai thién quy trinh trong thoi
gian thuc.

D01 véi cac nha san xuat Vlec c6 thé g1a1 quyet moi van
dé phat sinh tir su bién ddi cua nguyén li¢u tho thuong
co nghla 12 hanh dong nhanh chéong dé tim ra nguyén
nhan goc re Neu khong, nhimng tré nga1 nghlern trong
va dang ké d6i voi sy phat trién va san xuét co thé xay
ra. Trong thuc té, diéu nay doi hoi phal theo doi va phan
tich can than va hen tuc dir ligu dén tur nhleu nguon: tur
nha cung cap nguyén ligu tho dén san xuét cho dén phan
hoi ctia bénh nhéan. Kiém soat quy trinh doi hoi sy phdi
hop trong cach thu thép, chia s¢ va phan tich dir liéu
bat dau tir nguyen liéu tho. Theo bao cdo chi sb chuyen
d6i k¥ thuat sb II cua Dell Technologies, chua den 28%
cong ty da ap dung cong nghe ky thuat sé dé chuyén
d6i hoat dong kinh doanh cua ho. Amgen di dau trong
vi€c giup cdc cong ty san xuat dugc pham sinh hoc thyc
hién chuyen d6i k¥ thuat sb dé kiém soat quy trinh theo
thoi gian thyc [8].

Su phat hién va tién bo cia thuoc 6 thé duoc coi la
bude chuyén dich co lién quan cudi cung nd luc khoa
hoc 1am tang thém su bat kha xdm pham va hanh phuac
ctia con nguoi. Nhung tién t6i mot sy twoi moi dung
thudc 14 mot hoat dong kha phuc tap, t6n kém va kéo
dai, thuong tiéu ton khoang 2,6 ty USD va tiéu tén
khoang thoi gian trung binh 1a 12 nam [7]. Cac phuong
phap cat giam chi ti€u va day nhanh phat trién thudc
mdi kham pha nay da thiic day mot hoat dong dong ndo
day gian kho va hap dan trong nganh dugc pham nganh
cong nghlep Su tham gia ctua Al, bao gom thanh phan
hoc sau (DL) dic biét, da duogc tao diéu kién thudn loi
bang viéc st dung dit licu 16n duoc phan loai, ph01 hop
v6inang lyc tinh todn va luu trir dam may, trén tat ca cac
linh vuc. Al da tiép thém sinh lyc cho may tinh nghién

ctru ché tao thube. Sy tan thanh khong han ché ctia hoc
may (ML), dac biét la DL, trong nhi€u linh vyc khoa
hoc chuyen mon va cai t1en cong nghe trong phan cimg
va phan mém mdy tinh , phdi hop voi cac khia canh khéc
nhau cta van dé, hiy duy tri sy tién bo nay Cac thuat
toan ML da dugc su dung rong rai cho viéc kham pha
thuoc duoc hd trg boi méy tinh. Cac phuong phép DL,
chang han nhu mang no ron nhén tao (ANN) bao gom
nh1eu 16p xtr 1y bi chon vui, gan day da chimg kién su
héi sinh nho kha niang cua chung tang cuorng kha nang
goi ra thudc tinh ty dong tr di ligu dau vao, cung voi
kha nang thu dugc phi tuyen mdi quan hé du vao - dau
ra. Cac tinh nang nhu Vay cua phuong phap DL tang
cu(rng cac k¥ thuat ML c6 dién gitap ngan hang trén cac
md ta phan tir do con ngudi tao ra. Al cing véi kién thue
ky thuat thuc nghlem hién dai, dugc dy doan s& tlep
thém sinh lyc cho viéc tim kiém cac phuong phap ma&i
va cai tién dugc pharn mot cach nhanh chong, tiét kiém
va ngay cang hap dan. DL hd tro cac phuong phap vira
moi bat dau khoi dong mot 5O Van dé khong thé thleu
trong viéc kham pha thudc. Nh1eu cong nghé tién bo
moi, ching han nhu “mo hinh truyen tzn nhan”, “mang
bao toan tinh doi xu"ng khong gian”, “mé hinh lai novo
Deszgn va cac vi du ML khéo léo khac, chac chén s&
tré nén pho blen rong rdi va gitp mo xé nhleu cau hoi
16n nhat va hap dan nhat. M6 hinh va ‘phan b6 dir lidu
mé. Vige tang cuong s€ co vai tro quyét dinh trong qua
trinh kham pha thude sir dung Al Cai nay danh gla sé
g1a1 quyét viéc str dung Al sap tGi dé tinh chinh va cing
cb hoat dong kham pha thudc [6], [7].

3.3.2. Ung dung Al trong linh vuc dugc 6 mjt 6 cong
ty duwoc thé giGi

Al dang dugc cac cong ty duge phdm hang dau trén thé
gi6i ung dung rong rai [9], [10]:

- Pfizer: st dung siéu may tinh va Al cua IBM tir nam
2020 dé phat trién thude, giam thoi gian tinh todn dang
ké, va hop tac voi CytoReason dé tao mo hinh Al cia
hé théng mién dich.

- Janssen: kham pha Al trong nhiéu linh vyc, tir khdm
pha thuoc dén san xuat va st dung dich vu Tr1als3 60.ai
dé t6i uu hoa thiét ké thir nghiém 1am sang.

- Lilly: dat muc ti€u tang “lyc luwong lao dong tuwong
duong voi nguoi lao dong ky thudt so” thong qua hon
100 du an Al

- Sanoﬁ hop tac voi Aily Labs aé phat trién nén tang
plai” va véi Hillo dé diéu chinh cong nghé Al cho
but 1nsu11n duogc két ndi.

- Novartis: sir dung AI dé cai thién kham pha thudc va
hi¢u qua, hop tac voi Microsoft va NVIDIA.

- AstraZeneca: hop tic voi Oncoshot va BenevolentAl
dé ghép bénh nhén vao thtr nghiém va xac dinh muc
tiéu thude.

- Bayer: hop tac v6i Exscientia dé kham pha thudc phan
tu nho.

= Crossrefd -} 129 “
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- Merck: hop tic voi nhidu cong ty (BenchSci,
Atomwise, C4 Therapeutlcs ACMED) trong céc sang
kién kham pha va phat trién thudc bang AL

- GSK: hop tac voi Cloud Pharmaceuticals va Insilico
Medicine dé st dung nén tang Al cua ho trong xac dinh
muc tiéu, thiét ké thudc va tao khach hang tiém ning.

3.3.3. Cac cong ty dwoc phim ¢ Chiu A dang tich cuc
wng dung Al dé ning cao hiéu qua va doi moi

- XtalPi (Trung Qudc): str dung co hoc lugng tir va Al
dé t6i wu hoa cong thire thude va du doan dic tinh.

- BioMap (Trung Quoc) su dung Al dé danh gia dix
liéu sinh hoc phire tap va déay nhanh qua trinh phat trién
thudc.

- Cytlimic (Nhat Ban): phat trién véc-xin peptlde ung
thu sir dung méay hoc dé kich hoat hé thong mién dich.

- FuJ itsu Laboratories (Nhét Ban) cung cap phan mém
m6 phong phén tur de udc tinh &i lyc lién két ciia protein
va thiét ké hop chat thubc.

- Sun Pharma (An bo): ap dung AI va ML dé cai thién
khéam pha thude, rut ngan thoi gian dua thudc ra thi
truong, va t6i wu hoa thir nghiém 1am sang.

Al dang dugc ap dung trong linh vuc duoc pham ¢ 0 mot
s6 cong ty duoc pham trong khu vire Dong Nam A:

- Malaysia: Mang ludi Ung thu Phoi Malaysia (LCNM),
AstraZeneca va Qualitas Medical Group hop tac de
cung cap dich vu sang loc ung thur phdi mién phi bang
cong nghé Al (Qure.ai).

- Singapore: Gero chuyén vé tim kiém thubc do Al
didu khién va da phat trién Gero Al Drug Discovery
Platform dé tim kiém céc loai thubc tiém ning chong
lai COVID-19.

- Viét Nam: FPT Long Chau ung dung Al de phan
tich va du bdo nhu cau st dung san pham, g1arn chi s0
stock-out va ton kho. FPT.AI hop tac cung Boston
Pharma ra mat ng dung tro 1y 4o tong dai dé tu dong
hoéa quy trinh cham so6c khach hang.

4. BAN LUAN

Al da mang lai nhiéu dot pha quan trong trong nganh
dugc pham, dac biét trong cac linh vyc nhu kham pha
va phat trién thube: Al giup rat ngan thoi g1an nghlen
ctru thube tir hang chuc nam xudng chi con vai nim
bang cach phan tich hang triéu hop chét héa hoc va du
doan hoat tinh cua chung. Al giap kiém soat chat lu'ong
va du bao su ¢b trong san xuat duoc pham giup giam
ty 1€ sai sot va tol uu chi phi, Al gitip ca nhan hoa diéu
tri thong qua thiét ké phac do di€u tri ca nhéan dua trén
dir liéu di truyén va bénh sur ctia bénh nhan. Pong thoi,
viée tu dong hoa trong quan ly chu01 cung ung, Al giap
t61 wu hoa ton kho, dy bao nhu cau va phan phéi thude
hiéu qua hon, giam that thoat va lang phi. Du Al da dat
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dugc nhiéu thanh tyu, nhung van con nhiing han ché
nhat dinh, dac biét la trong nghién ctru dugc pham. Al

c6 thé day nhanh qua trinh kham pha thuoc nhung viéc
xac minh va kiém chiing két qua van can sy can thi¢p
ctia cac nha khoa hoc. Hiéu rd co ché tac dong cua thudc
va thuc hién thir nghiém 14m sang van chu yéu do con
nguoi dam nhiém. Bén canh do, viéc s dung dir li¢u
bénh nhén dé huan luyen Al dat ra nhitng thach thtrc 16n
ve quyén rleng tu va bao mat thong tin. Al cling gap kho
khan trong viée tich hop vao quy trinh van hanh tnlyen
thong cua nganh duoc do cac yéu cau phap 1y va tiéu
chuan chét luong nghlern ngat 'Hon nira, AT hi¢n hoat
dong hi€u qua véi dir lidu co cau triic, trong khi nhiéu
thong tin y té va duoc pharn van ton tai dudi dang phi
cau trac nhu bao céo lam sang hay ghi chu cua bac si,
gdy tro ngai trong phan tich va ung dung.

Théch thirc khi st dung Al 1a tinh minh bach va d¢ tin
ciy ctia Al. Nhiéu mé hinh Al hién nay 1a “hop den”
(black box), tire 1a kho hiéu va kho giai thich tai sao
chung dua ra quyet dinh nhu vay, gy kho khan trong
viéc kiém soat chat luong thude. Al can dugc huén
luyén trén dit liéu da dang tir cac ngudn thuc té dé ting
dd chinh xac va kha nang ap dung trong moéi truong
thuc té. Sy hoai ngh1 cua bac si, dugc si va bénh nhan
vé do chinh x4c va an toan ctia Al c6 thé can tré viéc
ap dung rong rai.

Trién vong tng dung Al trong nganh duoc 1a rat 16,
dac biét trong viée rat ngan quy trinh pht trién thuoc
Néu cac rao can phap Iy va ky thuat dugc giai quyet
Al ¢6 thé gitip dua thude ra thi truong nhanh hon, g1am
chi phi nghién ctru va tang kha nang tiép can thuoc moi.
Bén canh d6, Al con m¢ rong ung dung trong chan doan
va diéu tri, khong chi ho tro nghién ctru thuéc ma con
gitip ca nhan hoa phac db diéu tri, tdi uu hda chim soc
bénh nhan. Khi duoc tich hgp v6i cong nghé sinh hoc
va y hoc chinh xéc, Al c¢6 thé két hop véi phén tich gen
va dir liéu sinh hoc dé tao ra phuong phap dleu tri ca
nhan héa hi¢u qua hon. Ngoal ra, Al con gop phan tang
cuong tu dong hoa trong san xut va quan 1y chudi cung
Umg, giup cai thién hi¢u qua van hanh va bao dam nguon
cung thubc 6n dinh hon. AI da chimg minh dugc vai
trd quan trong trong nganh duoc pham dac biét trong
kham pha thudc, t6i uu hoa san xuat va cd nhén hoa
diéu tri. Tuy nhlen cong nghé nay van chua thé thay the
hoan toan con nguo1 trong nghién curu va klem soat chat
lugng thudc. Céc rao can phap 1y, chi phi dau tu va van
dé dao dtrc van 1a nhiing thach thic 16n.

5. KET LUAN

Al dang tao ra mdt cudc cach mang trong nganh dugc
pham, mang lai nhu'ng lgiich to 16n thong qua phan tich
dir lidu thuc té va du doan két qua diéu tri. Cac cong ty
duoc pham ¢6 thé khai thac Al dé nang cao hi¢u qua va
hi€u suat trong nhiéu g1a1 doan, tir xdc dinh muc ti€u
thudc dén t6i uu hoa san xudt va quan 1y chudi cung
{rmg. Mic du van con nhiing thach thirc trong viéc phat
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trién thudc hoan toan bang Al cong nghé nay htra hen
s€ tr¢ thanh mét cong cu khong the thiéu, gitp glam
chi phi, rat ngan thoi gian phat trién, va mang lai cac
phuong phap diéu trj hiéu qué hon cho bénh nhan. Viéc
ap dung va tich hop Al & nhleu cap do to chirc la chia
khoa dé cac cong ty duge pham khai thac t6i da tiém
nang cua cong nghé nay.
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