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TOM TAT

Téi wu md hinh mang no-ron nhan tao (Artificial Neural Network - ANN) dé& phan tich ddng thoi
cac hoat chét trong ché phdm; (rng dung mé hinh mang no-ron nhan tao dé dinh lwong déng thoi
hoat chat cé trong thudc da thanh phan. Phwong phap nghién ctru: Cac dung dich chuan cta
Metronidazol (MTZ), Spiramycin (SPI), Ezetimib (EZE), Atorvastatin calcium (ATO), Bisoprolol
fumarate (BIS) va Hydrochlorothiazid (HCT) dwoc pha trong Methanol & chuan bi cac dung dich
chuén géc phi hop. Mau chuén hén hop dwoc xay dwng theo thiét ké giai thira day dd va phirc
hop trung tdm, quét phd UV-Vis theo buwdc séng phu hop. M6 hinh ANN truyén thang nhiéu 16p,
thuat toan Adam, ham kich hoat ReLU, dwoc t6i wu vé s6 buéc séng dau vao, sé 16p an, sé no-
ron va téc dd hoc; danh gia bang RMSEC, RMSECV, R2. Phuwong phap dwoc thdm dinh theo
AOAC, so sanh v&i HPLC hoéc vi sinh bang kiém dinh t. Két qua: M6 hinh tdi wu dat R2 0,9945
- 0,9999, RMSECV 0,0744 - 0,7194; ty I& thu hdi 90 - 107%, RSD% dat yéu ciu; két qua khang
khac biét cé y nghia thdng ké so véi phwong phap tham chiéu. Két luan: M6 hinh mang no-ron
nhan tao cé dd chinh xac va dé tin cay cao twong dwong véi phwong phap tham chiéu, cé tiém
nang &ng dung rdng rai trong cac phong thi nghiém kiém soat chat lwong dwoc pham, gidp gidm
chi phi va thdi gian phan tich trong khi van duy tri do tin cay.

Tir khéa: Artificial Neural Network, thudc da thanh phan, UV-Vis.

ABSTRACT

Objectives: To optimize Artificial Neural Network (ANN) models for the simultaneous
determination of active ingredients in pharmaceutical formulations and to apply these models to
the simultaneous analysis of active ingredients in multicomponent drug products. Methods:
Standard solutions of Metronidazole (MTZ), Spiramycin (SPI), Ezetimibe (EZE), Atorvastatin
calcium (ATO), Bisoprolol fumarate (BIS), and Hydrochlorothiazide (HCT) were prepared in
methanol to obtain appropriate stock solutions. Mixed standard samples were constructed using
full factorial and central composite designs, and UV-Vis spectra were scanned over wavelength
ranges appropriate to each preparation. A multilayer feedforward ANN model, using the Adam
optimizer and RelLU activation function, was optimized for the number of input wavelengths,
number of hidden layers, number of neurons, and learning rate; performance was evaluated using
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RMSEC, RMSECV, and R2. The method was validated according to AOAC guidelines, with results
compared to HPLC or microbiological assay using t-tests. Results: The optimized models
achieved R? values of 0.9945-0.9999 and RMSECV values of 0.0744-0.7194. Recovery rates
ranged from 90-107%, and RSD% for repeatability and intermediate precision met acceptance
criteria. Quantification results by ANN showed no statistically significant difference from reference
methods. Conclusion: ANN models demonstrated accuracy and reliability comparable to the
reference methods. The proposed approach has potential for broad application in pharmaceutical
quality control laboratories, reducing both analysis cost and time while maintaining analytical

reliability.
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l. DAT VAN BE

Thubc da thanh
Combination — FDC) 1a c&c ché phdm chira tw

phan  (Fixed-Dose
hai hodc nhiéu hoat chét trong cling mét dang
bao ché. Hién nay, FDC ngay cang duoc sl
dung réng réi trong diéu tri nh& kha ndng nang
cao hiéu qua diéu tri, gidm tac dung phu, cai
thién sy tuan tha ctia bénh nhan va giam chi phi
diéu tri." Viéc phdi hop nhiéu hoat chét véi co
ché tac dung khac nhau con tao ra hiéu qua
hiép ddng, dac biét cé y nghia trong diéu tri cac
bénh ly man tinh nhw tim mach va hé tro han
ché tinh trang khang thubc trong cac bénh
nhiém khuan.2 Tuy nhién, chinh sw két hop nay
lai dat ra mét thach thire I6n vé mat phan tich:
do sw khac biét vé tinh chét héa ly, viéc dinh
lwong déng thdi hoat chét rat khé khan va thye
té 14 tai Viet Nam chwa co chuyén luéan chinh
thirc cho dang phdi hop nay. Thach thirc nay
cang tr& nén cép thiét khi nghién ciru da chi ré,
viéc dinh lvgng chinh xac va dang tin cay cac
loai thuéc la yéu té sébng con d& dam bao liéu
lwong phu hop, theo d&i hiéu qua diéu trj va tbi
wu hoéa viéc cham séc bénh nhan.3

Hién nay, HPLC van dwoc xem & tiéu chuan
trong dinh lwgng hoat chat nhe do chinh xac va
dd nhay cao, tuy nhién phwong phap nay doi

hdi chi phi dau tw 1&n, thiét bj chuyén dung va
st dung lwong dung méi dang ké.* Trong khi
do, phé hép thu UV-Vis 1a mét phwong phap
don gian, nhanh va tiét kiém hon nhwng lai gap
han ché khi phd cta hai chét bj chong l1ap, gay
can tré cho viéc dinh lwong chinh xac.5 Bé khac
phuc van dé nay, nhiéu phwong phap
chemometrics nhw Classical Least Squares
(CLS), Principal Component Regression (PCR)
va Partial Least Squares (PLS) da dwgc nghién
ctu nhdm tang kha nang tach tin hiéu va cai
thién dd chinh xac phan tich dong thdi. Tuy
nhién, cac phwong phap nay dwgc xay duwng
trén gid dinh tuyén tinh gitra tin hiéu phd va
néng do, do d6 co thé gidm dd chinh xac trong
cac hé cé tuwong tac phi tuyén.®

Trong bdi canh d6, mang no-ron nhan tao
(Artificial Neural Network — ANN) dwgc xem la
mot hwéng tiép can cé nhiéu tiém néng trong
héa phan tich va kiém nghiém dwoc pham.
ANN c6 kha nang hoc ttr di¥ liéu va mé hinh héa
cac méi quan hé tuyén tinh cling nhw phi tuyén
phirc tap gitra tin hiéu phd va néng do chat
phan tich.”® Nh& vay, ANN cé thé khai thac
théng tin t di liéu phd UV-Vis da chiéu, han
ché anh hwéng cta sy chéng l4p phd va cai
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thién kha nang dinh lwong déng thdi trong cac
hé mau phtrc tap.

Trén thé gidi, ANN da duwoc ing dung trong

phan tich thuéc da thanh phan bang dir liéu
phd. Shahlaei va cong sw (rng dung UV-Vis két
hop PCA-ANN dé xac dinh ddng thdi Codeine
va Acetaminophen trong huyét twong, véi hé sé
twong quan R > 0,99.° Arabzadeh va cong sy
so sanh ANN vé&i PLS va PCR trong dinh lwong
ddng thoéi  Emtricitabine va  Tenofovir
alafenamide fumarate trong ché pham diéu tri
HIV; két qua cho thay khong c6 su khac biét co
y nghia théng ké so v&i phwong phap HPLC
tham chiéu.5 Gan day, Serag va cong s tich
hop thuat toan Firefly vao ANN nham lwa chon
bién phd trong dinh lwong ddng thoi
Propranolol, Rosuvastatin va Valsartan bang
UV-Vis, dat R > 0,999 va RMSE < 0,006.
T cac nghién clru da cong bd co thé thdy ANN
la mét hwdngt tiép can co nhiéu tiém néng trong
phan tich thudc da thanh phan, d3c biét déi voi
cac hé mau cé phd chéng l1ap manh, quan hé
tin hiéu — ndng dod phirc tap hodc bi anh hwéng
b&i ta dwoc. Trong khi do, tai Viét Nam, cac
nghién ctru vé phd két hop chemometrics trong
kiém nghiém dwoc phdm da c6 nén tdng nhat
dinh, nhwng chi yéu tap trung vao cac phwong
phap tuyén tinh nhw CLS, PCR, PLS hoac cac
ky thuat phan tich da bién khac. Mot sé nghién
ctru trong nwédc da wwng dung ANN trong linh
viwe dwoc, chang han téi wu héa cong thirc hé
phan phdi thubc tw nhii hoa chira rosuvastatin,
nhwng viéc trng dung ANN dé dinh lwgng déng
thoi cac hoat chét trong thubc da thanh phan
bang dir liéu phé UV-Vis van con han ché."

T khodng trébng nghién clru trén, nhém
nghién cru thwe hién dé tai: “U'ng dung mang
no-ron nhan tao dé phan tich déng thoi cac hoat
chét trong thubc da thanh phan” nham téi wu mé
hinh ANN dé xac dinh déng thoi cac hoat chat

trong ché pham, déng thdi 'ng dung md hinh
nay dé phan tich mét sé thudc da thanh phan
dang lwu hanh. Viéc trién khai phwong phap
UV-Vis két hop ANN hwéng dén xay dwng mot
quy trinh phan tich nhanh, chinh xac, tiét kiém
chi phi va giam tiéu thu dung méi, phu hop voi
diéu kién kiém nghiém dwoc pham trong nuéc.

Il. POl TWONG VA PHUONG PHAP

1. Déi twong nghién ctru

Phwong phap mang no-ron nhan tao két hop
phd UV-Vis dé dinh lwong déng thdi hoat chat
trong thudc da thanh phan.

2. Phuwong phap nghién ciru

Thiét bi

May phan tich quang phdé hai chum tia
UHS5300 — model: 3J1-0015 (Hitachi — Nhat),
khodng quét bwédc séng 190 — 1100 nm, két néi
v&i may tinh dé chira di¥ lieu. Cuvet thach anh
hang Chrom Tech: kich thwéc 10 mm x 10 mm
x 35 mm.

Can phan tich 4 chir s6 thap phan Ohaus
My. May céit nwéc 2 lan Bibby Scientific
A4000D — Anh, bé rung siéu am Elma — Buc.
Micropipet Boeco — Dlrc cac loai: 10 - 100 L;
20 - 200 uL; 100 - 1000 pL.

Phan mém: Python 3.12.0; PyCharm 2026.1
chay trén may tinh Windows 11 Pro, RAM 32
GB, Card 6G NVIDIA RTX 3050, Intel(R)
Core(TM) i5-14400F (2.50 GHz).

Héa chat

Chét chudn: Bisoprolol (BIS) 99,6%,
Hydrochlorothiazide (HCT) 99,8%, Atorvastatin
Calcium (ATO) 95,2%, Ezetimib (EZE) 99,8%,
Metronidazole (MTZ) 99,9%, Spiramycin (SPI)
4220 don vj IU/mg nguyén trang dwoc mua tw
Vién Kiém nghiém Thanh phd H6 Chi Minh.

Chuén bi chat chuan: Do cac hoat chat déu
c6 dd tan tét trong methanol (MeOH) va dung
dich pha trong MeOH c¢6 thé bao quén lanh
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trong thdi gian dai ma khéng bi phan hay,
MeOH duwgc lwa chon lam dung méi pha ché
trong subt qua trinh nghién ciru. Dung dich
chuén géc cla tirng hoat chét & ndng d6 1000
ug/mL dwoc chuan bi bang cach hoa tan chinh
xac khoadng 0,0500 g chat chuan trong binh dinh
mec 50 mL v&i MeOH, ¢6 hd tro siéu am dé
dadm bao hoa tan hoan toan, sau do chuyén
sang binh thay tinh t&i mau va bao quan & nhiét
dd 2 — 8 °C. Cac dung dich lam viéc dwoc pha
hang ngay bang cach pha loang tryc tiép tir
dung dich chuén gbc theo ti I& tinh toan phu
hop; trwéc khi st dung, dung dich chuan gbéc
dwoc 14y ra khdi td lanh va dé can bang vé nhiét
dd phong (25 °C) nham dam bao tinh déng nhéat
trong qua trinh pha ché.

Chuén bi mau thubc: Can chinh xac 20 vién,
tinh khéi lwong trung binh ctia méi vién. Nghién
min thuéc, can mét lwong chinh xac m g bét
thuéc (twong ng véi ham lwong phu hop véi
méi loai thudc) cho vao binh dinh mirc 50 mL,
thém vira d0 dung méi d& hoa tan thube, siéu
am 5 pht, loc 14y phan dich loc bang mang loc
0,45 pym. Hut lwgng chinh xac V mL dich loc vao

A

2 EOTS S,EbTIO il) 6. -‘b 7 Eb
17 17 17 17 17

2% y o & B
135 135 135 135 135

2.3, 36 ® 6.4 78 8IS
10 10 10 10 10

2% 3% ® 5% B
65 65 6.5 6.5 65

2 36, 6 %

i
T13 T6 3 Ti13 Ti6 3 T213

binh dinh m&c 10 mL, thém dung méi vira da,
ldy dung dich quét phé hap thu UV-Vis
Ham Ilwong cla hoat chat trong mau thudc
dworc tinh theo céng thirc:
CV.p

™x =500 (mg) (D

Trong d8, mx: ham lwong cla hoat chét trong
mau; C: ndng dd hoat chat (ug/mL); V: thé tich
pha mau thubc (50 mL); p: hé sé pha loang (20
lan).

Thiét ké thi nghiém

Trong phan tich da bién, thiét ké thi nghiém
cho tap hiéu chuén va tap danh gia mé hinh can
dam bao nam yéu cau co ban: cé méat day du
cac thanh phan trong miu phan tich, bao trum
toan bd khéng gian néng dd can xac dinh, diéu
kién twong déng véi thuc té phan tich, néng do
cac mau khéng twong quan nhau va téng do
hap thu khéng vwot qua gi¢i han thiét bj.'?
Trong nghién ctru nay, hai kiéu thiét ké dwoc ap
dung la thiét ké giai thira day du va thiét ké phirc
hop trung tdm nham xay dwng tap hiéu chuén
va tap kiém tra, tv d6 t6i wu héa mé hinh va
nang cao dd tin cay ctia két qua phan tich (Hinh
1).

Hinh 1. Minh hoa thiét k& mé hinh tap hiéu chuan va tap thdm dinh ctia BIS va HCT

Phwong phap ANN
M6t mang no-ron cé thé bao gbm tr mot dén
nhiéu no-ron, trong d& mdi no-ron hoat déng

nhw mét don vi x& ly théng tin. Khi cac no-ron
duwoc két ndi véi nhau, ching hinh thanh nén
mot mang c6 kha nang tinh toan.” M6 hinh
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mang no-ron dwoc st dung rong rai nhat la mo
hinh mang nhiéu tang truyén thdng (MLP). MLP
c6 kha nang biéu di&n quan hé phi tuyén théng
qua viéc bb sung thém mét hodc nhiéu I16p an
c6 ham kich hoat phi tuyén.” Mét mang MLP
tbng quat bao gdm ba I6p co ban:

- L&p dau vao (Input layer): gdm ni no-ron,
tiép nhan dir liéu

- Lép &n (Hidden layer): gdm nh no-ron tinh
toan tdng co trong sb ctia dau vao rdi bién dbi
qua ham kich hoat tuyén tinh hodc phi tuyén.

- L&p d4u ra (Output layer): gdm cac no-ron
cung cap két qua dy doan

Qua trinh huén luyén MLP thwdng st dung
thuat toan lan truyén ngwoc sai sb
(Backpropagation). Thuét toan nay hoat dong
bang cach truyén dir liéu tiv I6p dau vao dén l6p
dau ra dé tinh sai s6, sau do lan truyén sai s
nguoc tré lai nham diéu chinh cac trong sb két
ndi. Qua trinh I1&p lai nhiéu lan gitp gidm sai s
va t6i wu hoa kha nang dw doan ctia mé hinh.”

Quy trinh xay dwng va téi wu théng sé6 mé
hinh ANN

D@ liéu phé UV-Vis dwoc tidgn x& Iy va lya
chon cac budc séng dac trwng bang thuat toan
di truyén GA-PLS (Genetic Algorithm-Partial
Least Squares) nham gidm nhiéu va gil lai cac
bién dau vao co gia tri phan tich cao. D liéu
sau d6 dwoc chia thanh tap hiéu chuan va tap
thdm dinh. M6 hinh ANN dwoc xay dwng theo
kién tric mang truyén thang nhiéu I&p, trong do
cac théng sé nhw sb I6p an, sb no-ron, ham
kich hoat va téc dd hoc dwoc khdo sat dé xac
dinh céu trac t6i wu. M6 hinh cudi cung duoc
huén luyén dé moé ta& méi quan hé gitra tin hiéu
phd va ndng dd hoat chét, véi muc tiéu dat sai
sb dy doan thap nhét.

Ill. KET QUA

1. Thiét 1ap va t6i wu héa cau tric mang

Buwéc dau tién trong qué trinh xay dwng mo
hinh ANN Ia téi wu hoa div liéu dau vao va kién
trdc mang nham dat dwoc hiéu suét duw doan tbt
nhét cho tlrng hoat chat. D liéu dau vao ban
d4u bao gébm 401, 201 va 301 buwéc séng tir phd
UV-Vis 1an Iwot ctia cac ché pham AgimDogyl,
Atovze 10/10 va Bisoplus HCT, trong khi I&p
dau ra gém mdt no-ron dai dién cho ndéng do
clia tirng duwoc chat. Trwde khi dwa vao mod
hinh, di¥ liéu phé dwoc tién x& ly va chon loc
nham gidm sbé lwong bién d4u vao, loai bé cac
ving phd it mang théng tin hodc cé thé gay
nhiéu trong qua trinh huén luyén. Thuat toan di
truyén GA dwoc sir dung nhuv mét cong cu hd
tro dé lwa chon cac buwdc séng déc trwng cd y
nghia nhat déi v&i kha nang dw doan ciia mé
hinh. Sau qué trinh chon loc, s6 buéc séng dau
vao téi wu cho MTZ, SPI, EZE, ATO, BIS va
HCT Ian lwot 1a 41, 41, 35, 35, 29 va 40 budc
séng. Cac tap budc séng nay dwoc sir dung
lam di¥ liéu dau vao cho mé hinh ANN twong
(rng, giup gidm dé phtrc tap cua dir liéu, tang
hiéu qua huan luyén va nang cao kha nang dw
doan déng thdi cac hoat chéat trong mau phan
tich.

Dwa trén khuyén nghi ctia cac nghién ctru
trwdc d6 vé s can bang gitra kha nang hoc va
kha n&ng tbng quat hoa, kién trac ANN v&i mot
dén hai I6p 4n va sb no-ron trong khoang 4 -
128 dwoc khado sat.13 Cac tham sb kién tric
mang va téc dd hoc dwoc tbi wu hoa ty dong
bang thuat toan Bayesian Optimization. S no-
ron t6i wu dwoc lwa chon dya trén gia tri RMSE
thap nhéat, déng thdi ddm bao tinh én dinh va
kha nang téng quéat hoa clia mé hinh. Qua trinh
t6i wu hoa déng thdi xac dinh tap budc séng
dac trwng cho tirng hoat chat nham loai bé cac
buwdc song khéng mang thdong tin phan tich co
gia tri, giam nhiéu va tang hiéu qua huan luyén.
CAu tric mang toi wu va tham sb khac dwoc
trinh bay trong Bang 1.
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Bang 1. Cac tham s téi wu cia ANN cho MTZ, SPI, EZE, ATO, BIS va HCT

) thuéc AgimDogy! thuéc Atovze 10/10 thuéc Bisoplus HCT
Cac tham s MTZ SPl EZE ATO BIS HCT
mo hinh ANN
(ug/mL) (IU/mL) (Mg/mL) (bg/mL) (Mg/mL)  (ug/mL)
Cautricmang  41-96-32-1 41-64-1 35-96-1  35-64-32-1  29-53-1  40-56-6-1
S6 Iop an 2 1 1 2 1 2
Learning Rate  0,003343122 0,003897685 0,005624 0,005795 0,001769 0,000012
Thuat toan Adam
Ham kich hoat RelLU

Ghi chu: Tat cd mé hinh st dung thuét toan lan truyén nguoc sai s6, bé tbi wu Adam va ham kich

hoat RelLU.

Két qua tdi wu héa cho thay ba hoat chat SPI,
EZE va BIS dat hiéu suét tot nhat véi mot 1op
an, trong khi MTZ, ATO va HCT yéu cau hai lép

an, phan anh mac dé phire tap khac nhau trong

khac biét v& dac tinh Iy héa gitra hai hoat chat
nay tuy nhién déu twong thich v&i co ché tw
diéu chinh tc dd hoc ctia Adam dam bao hdi tu

6n dinh cho toan bé mé hinh.

méi quan hé gitra tin hiéu phd UV-Vis va nong Céac mé hinh ANN cho két qua dw doan tét

véi hé sbd hodi quy R2 dat tir 0,9945 dén 0,9999
va gia tri RMSECV dao déng tir 0,0744 dén
0,7194 (Bang 2). Cac chi sb nay cho thdy md

dd dwoc chat. Toan bd mé hinh st dung théng
nhét thuat toan Adam va ham kich hoat ReLU.
DPang chu y, learning rate t6i wu cta cac hoat

chat trong cling ché pham co xu huéng twong i ou ANN 66 kha néing du doén néng d6 ddng

dong, ngoai trir Bisoplus HCT ¢4 sw khac biet i hoat chét trong ché pham phébi hop voi

ro rét gitra BIS va HCT, c6 thé phan anh sw d6 chinh xac va dé tin cay cao.

Bang 2. Thong sb hiéu suat cta tap hiéu chuan dwoc tinh toan cho ttrng md hinh dé xuét

thubc AgimDogy! thuéc Atovze 10/10 thuéc Bisoplus HCT
Gi4 tri
. MTZ SPI EZE ATO BIS HCT
thong ké
(Mg/mL) (IU/mL) (Mg/mL) (Mg/mL) (ug/mL) (ug/mL)
Slope 0,9959 0,9982 0,9803 1,0072 0.9896 0.9506
RMSECV _ 0,0744 0.2496 05243 0.7194 0.3047 05923
RMSEC 0,0533 0.1628 0,5007 0,7003 0,0834 0,4205
R2 0,9999 0,9999 0.9945 0,9947 0.9957 0,9983

Ghi chi: RMSEC: sai s6 binh phuong trung binh hiéu chudn; RMSECV: sai sé binh phuong trung
binh thdm dinh chéo; R2 hé sé xac dinh.

Da Nang Journal of Medicine and Pharmacy, Online First (In-press) 6



Tap chi Khoa hoc Y Duwoc Da Néng, Online First

DJMP

2. Panh gia moé hinh mang no-ron nhéan
tao ANN
bé dang
Tién hanh danh gia dd dang bang phwong
phap thém chuan trén nén mau & cac mic
néng dd 80%, 100%, 120% ndng dd dinh

lwong, twong ’ng v&i cac mau M1, M2, M3.
Quét phé hap thu UV-Vis cta cac dung dich
trén trong khoang bwéc séng rng vai tirng
loai thuéc néu trén. Két qua dd dung cua

phwong phap dwoc trinh bay trong Bang 3.

Bang 3. Két qua danh gia do thu hdi st dung ky thuat thém chuén

] thuéc AgimDogy! thuéc Atovze 10/10 thuéc Bisoplus HCT
Mau MTZ (%) SPI (%) EZE (%) ATO (%) BIS (%) HCT (%)
M1 96,6 104,1 102,4 104,4 98,7 91,8
M2 98,3 104,2 100,0 102,5 103,3 95,2
M3 96,6 102,4 97,9 98,3 98,8 93,3

Ghi cha: M1, M2, M3 tuong (g véi mire nbng dé thém chuén 80%, 100% va 120% so véi nbng d6
dinh luong. Gidi han chép nhan: 90—107% theo AOAC (ndng dé < 100 ug/mL).

Phan tram thu hoi cla tat ca cac hoat chét
tai ba mirc ndng d6 khao sat déu nam trong
khoang 90 - 107% theo tiéu chudn AOAC dbi
v&i mirc ndbng dd dudi 100 pg/mL. Vi vay,
cé thé két luan phwong phap dinh lwong
déng thdi cac hoat chat bang ANN dat yéu
cau vé do dung theo AOAC.

DJ chinh xac

D6 lap lai dwoc danh gia théng qua phan
tich 14p lai 6 mau thr cda tirng ché pham bét
dau tr can bot thudc dwoc mod ta trong muc
2 (chuén bi mau thubc). Do chinh xéac trung
gian duwgc thwe hién twong ty nhw ngay the
1 nhwng dwoc thwc hién & ngay khac va
dwoc chuan bi béi ngwdi khac. Két qua

dwoc trinh bay & Bang 4 va Bang 5.

Bang 4. Két qua dd lap lai cia md hinh ANN

thuéc AgimDogy! thuéc Atovze 10/10 thuéc Bisoplus HCT
Mau MTZ SPI EZE ATO BIS HCT
(Mg/mL)  (IU/mL) (Mg/mL) (Mg/mL) (Mg/mL) (Mg/mL)
n 6 6 6 6 6 6
Trung binh 14,87 93,24 9,95 10,09 4,89 12,52
RSD (%) 0,95 1,67 1,32 1,36 0,99 0,71

Ghi chu: n = 6; RSD%: do Iéch chudn tuwong dbi. Giéi han chdp nhan RSD% < 5,3% theo AOAC
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Két qua cho thay gia tri RSD clGa ham
lwgng (mg) trong mét vién thubc & cac
mau déu nhd hon 5,3% (theo AOAC ap
dung cho m&rc nébng d6 dwdi 100 pg/mL).

Nhw vay d6 chinh xac cia phwong phap

So sanh dbé lap lai khi danh gia ham
lwgng cta mbi thanh phan trong cac thubc
gilra cac ngay va nguoi thwc hién khac
nhau bang kiém dinh F va t, két qua cho

thay khong co6 sy khac biét vé do 1ap lai va

dat yéu cau. gia tri trung binh c6 y nghia théng ké.
Bang 5. Két qua dd chinh xac trung gian ctia mé hinh ANN

thuéc AgimDogy! thuéc Atovze 10/10 thuéc Bisoplus HCT

AL MTZ SPI EZE ATO BIS HCT
(Mg/mL) (IU/mL) (Mg/mL)  (pg/mL) (Mg/mL) (ug/mL)

Trung binh 14,87 93,24 10,09 9,96 4,93 12,48

RSD (%) 0,95 1,67 1,46 0,79 0,99 0,72

Ftinn 1,33 1,20 1,26 3,01 1,04 0,03

Fira bang (0,05; 5; 5) 4,28

Ghi chu: Ftinh* dwoc so sanh voi Ftra bang (a = 0,05; df; = df, = 5) = 4,28. Ftinh < Ftra bang: khéng

c6 sw khac biét cé y nghia théng ké gitra do I&p lai va do chinh xac trung gian.*

Két qua cho thay gia tri RSD clGa ham
lwgng (mg) trong mdt vién thubc & céc
mau déu nhd hon 5,3% (theo AOAC ap
dung cho mirc nébng dd dwdi 100 ug/mL).
Nhw vay d6 chinh xac cia phwong phap

dat yéu cau.

So sanh d6 lap lai khi danh gia ham
lwong ctia mbi thanh phan trong cac thubc
gilba cac ngay va ngudi thwc hién khac
nhau bang kiém dinh F va t, két qua cho
thay khang c6 su khac biét v& do 14p lai va

gia tri trung binh c6 y nghia théng ké.

3. Ap dung phwong phap ANN dé xac
dinh ham lwong cac thanh phan trong

mét s6 thudc thwc té

Két qua dinh lwong cac hoat chat trong
ba loai dwoc pham bang phwong phap ANN
cho thdy kha nang dy bao twong dbi chinh
xac khi so sanh véi cac phwong phap dbi
chiéu nhw HPLC va vi sinh dwoc thé hién
trong Bang 6. Cu thé, ca 3 thubc déu cé gia
tri trung binh gitra hai phwong phap c6 sw
twong déng cao va cac gia tri kiém dinh t-
test déu nhé hon gia tri tra bang, ching té

khéng co6 su khac biét y nghia théng ké.

Da Nang Journal of Medicine and Pharmacy, Online First

(In-press) 8



Tap chi Khoa hoc Y Duwoc Da Néng, Online First

DJMP

Bang 6. Két qua dinh lwong thuéc da thanh phan bang phwong phap ANN

va phuong phap tham chiéu

thuéc AgimDogy! thuée Atovze 10/10 thude Bisoplus HCT
Méau MTZ (mg) SPI (IU) EZE (mg) ATO (mg) BIS (mg) HCT (mg)
ANN  HPLC ANN Visinh ANN HPLC ANN HPLC ANN HPLC ANN HPLC

M1 12305 12454 770028 774172 994 993 994 972 498 489 1295 13,12
M2 12164 12325 779194 768611 995 985 985 966 497 494 1257 1305
M3 12333 12325 780556 765896 980 1009 1005 993 485 491 1254 1297
M4 - - - - 10,12 - 9,89 - - 487 - 13,02
M5 - - - - 10,17 - 9,99 - - 491 - 13,16
M6 - - - - 9,87 - 983 - - 4,92 - 13,08

Trung

binh 12267 12354 77659260 76955990 998 996 993 977 494 491 1269 1307

df 4 4 7 2 2

ttest 1,19 1,71 0,18 2,04 0,71 2817
tira

béng 2,78 2,78 237 237 237 4,303

Ghi chu: (-): khéng c6 dir lidu tai mau nay. Kiém dinh t duoc thuc hién dua trén gia tri trung binh va

do léch chuén cua ting phuong phép; ttinh < ttra bang cho thay khéng cé sw khac biét cé y nghia

thdng ké & do tin cay 95%.
IV. BAN LUAN

Két qua nghién clru cho thdy md hinh mang
no-ron nhan tao da dwoc xay dwng va toi wu
héa thanh cdong dé dinh lwong déng thoi cac
hoat chét trong thudc da thanh phan dwa trén
dir lieu phd UV-Vis. Cac mé hinh téi wu dat hé
sb xac dinh cao, tr 0,9945 dén 0,9999, déng
théi RMSECV ndm trong khoang 0,0744 -
0,7194, cho thay kha nang mé ta tét méi quan
hé gitra tin hiéu phd va néng dd hoat chét. Diéu
nay pht hop voi dac didm ciia ANN 13 co kha
nang hoc va xt ly cac quan hé phi tuyén, dac

biét hiru ich trong trwdéng hop phd hap thu cla

cac thanh phan bi chéng lap va kho dinh lwong
bang phwong phap quang phd truc tiép.

Viéc ap dung mé hinh trén ba ché pham gém
AgimDogyl, Atovze 10/10 va Bisoplus HCT cho
thdy phwong phap khéng chi phu hop véi mét
cap hoat chat cu thé ma cé thé mé réng cho
nhiéu hé thudc da thanh phan khac nhau. Cac
hoat chat dwoc khdo sat thudc cac nhom diéu
tri va c6 dac tinh hoa ly khac nhau, nhwng moé
hinh van cho két qua du doan dat yéu cau. Ty
|& thu héi ndm trong khoang 90 - 107%, cung
véi gia tri RSD% cla do Iap lai va d6 chinh xac

trung gian déu thap hon gidi han cho phép,
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chirng té phwong phap cé dé dung va dé chinh
xac phu hop theo hwéng dan AOAC. Bén canh
do, két qua dinh lwong trén mau thwe té khéng
khac biét cé y nghia théng ké so véi phwong
phap tham chiéu HPLC hoéc vi sinh, cho thay
phuong phap ANN c6 kha nang cung cép két
qua dang tin cay trong phan tich kiém nghiém.

So v6i cac phwong phap tham chiéu nhw
HPLC, phwong phap UV-Vis két hop ANN cé
wu diém la quy trinh phan tich don gidn hon,
thdi gian thwe hién nhanh hon va lwong dung
méi str dung thap hon. Day 13 loi thé quan trong
trong bdi canh cac phong kiém nghiém can
nhirng phwong phap phan tich nhanh, tiét kiém
va phu hop v&i xu hwdng hoéa hoc xanh. Ngoai
ra, viéc st dung di liéu phé toan phan hoéc cac
buwédc séng dac trwung giup moé hinh khai thac
dwoc nhiéu théng tin hon so véi phwong phap
quang phd don bién truyén théng, tr dé cai
thién kha nang dinh lwong trong cac hé mau cé
phd chong l4p.

Tuy nhién, phwong phap ciing c6 mét sé han
ché can dwoc xem xét. Hiéu nang ctia mé hinh
ANN phu thudc nhiéu vao chét lwgng va mac
do dai dién cla tap di liéu hiéu chuan. Néu sb6
lwong mau chwa du Ién hoac khéng bao phu tét
khoang néng dé phan tich, mé hinh c6 thé gép
hién twong qua khép va giam khd nang dy
doan trén mau méi. Bén canh do, qua trinh xay
dwng moé hinh doi hdi ngudi thye hién cé kién
thire nhéat dinh vé x Iy di liéu, théng ké va hoc
may, day co thé 1a rao can khi trién khai trong
kiém nghiém thwong quy. Do dé, cac nghién
ctru tiép theo cAn mé rong sb lwong mau, danh
gia thém d6 6n dinh clia mé hinh theo thdi gian
va chuén héa quy trinh xay dwng md hinh dé

tang kha nang ng dung thuc té.

V. KET LUAN

Nghién ctru da xay dwng thanh céng mé hinh
mang no-ron nhan tao két hop phd UV-Vis dé
dinh lwong ddng thoi cac hoat chét trong mot
sb thuéc da thanh phan. Két qua cho thay
phwong phap cé cho két qua twong dwong véi
cac phwong phap tham chiéu, ddng thoi co wu
diém vé thoi gian phan tich, chi phi va mire tiéu
thu dung méi. Phwong phap nay gép phan mé
rébng hwdng wng dung tri tué nhan tao trong
kiém nghiém dwoc pham, tao tién dé& cho viéc
phat trién cac quy trinh phan tich nhanh, hiéu
qua va phu hop hon véi diéu kién kiém soat
chat lwgng thubc trong thyc tién.

TUYEN BO CUA TAC GIA
Dao dirc nghién ciru:

Nghién clru da dwoc phé duyét bdi Hoi dong
Dao dire Y Sinh hoc, Trwedng Dai hoc Ky thuat
Y - Dwoc Pa Nang
Nguén tai tro:

Khong cé ngudn tai tro.

Xung dét lgi ich:

Nhém tac gid cam két khdng co6 bat ky xung
dét loi ich ndo lién quan dén qua trinh thwe hién
nghién ctru, phan tich két qua va cdng bd bai
bao nay. Nghién ctru khéng chiu sw chi phdi clia
bat ky ca nhan, t6 chirc hodc don vi tai tro nao
c6 thé anh huwéng dén tinh khach quan va trung
thwe ctia két qué nghién ciru.
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