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Xay dwng quy trinh dinh lwgng apixaban trong vién
nén bao phim bang k{ thuat sac ky Iéng hiéu nang cao

V6 S§ Nhat', Phan Nguyén Thu Xuan
Trwong Bai hoc Quéc té Héng Bang

TOM TAT
Ddt van dé: Apixaban (APX) Id hoat chét chéng déng mdu chon loc yéu té Xa, duoc st dung phé bién trong
diéu tri va phong ngtra huyét khéi. Tuy nhién, hién chuwa cé tiéu chudn Dwoc dién chinh thire cho dang vién
nén bao phim chira APX, trong khi mét sé phuong phdp dinh lwong truéce ddy st dung acetonitril - dung
méi ¢6 chi phi cao va déc tinh cao hon methanol. Muc tiéu nghién ctru: Xy dwng va thdm dinh quy trinh
dinh lwong APX trong vién nén bao phim bang phuwong phdp HPLC, ddp trng déy du cdc chi tiéu thdm dinh
phuwong phdp phén tich theo huéng ddn clia ASEAN. Déi tuong va phurong phdp nghién ciru: Mu nghién
ctru la ché phdm vién nén bao phim chira APX. Phurong phdp st dung sdc ky 16ng hiéu néng cao (HPLC) két
hop déu do PDA vdi pha déng methanol - nudc (60:40), budc séng phat hién 277 nm. Quy trinh dugc thdm
dinh theo hwdng ddn clia ASEAN gdém: Tinh ddc hiéu, tuyén tinh, d6 dung, dé chinh xdc va dé Idp lai. Két
quad: Quy trinh dat cdc yéu cdu thdm dinh, hé s6 turong quan R?=1.000, d6 I6p lai RSD = 0.42%, ty 1€ phuc hoi
trung binh 100.5%. Két luén: Phuwong phdp HPLC-PDA st dung methanol la kha thi, hiéu qud va pht hop dé

dinh lwgng APX trong vién nén bao phim.

Tirkhéa: apixaban, vién nén bao phim, sic ky 16ng hiéu néng cao, thdm dinh phwrong phdp

1. DAT VAN DE

Eliquis’, tén thuwong mai cla hoat chat apixaban
(APX), la mdt thubc chdng déng thé hé maoi da
duoc st dung rdng rai trong diéu trj va du phong
huyét khoi. V&i co ché rc ché chon loc yéu té Xa,
APX mang lai hiéu qua phong ngira huyét khdi cao,
dong thoi han ché dugc nhiéu tadc dung phu
nghiém trong so vdi cac thuéc chdng ddng cé dién
nhu warfarin. Eliquis da chirng minh duoc loi ich
l&m sang vuot trdi qua nhiéu nghién ctru 1dn, gép
phan déng ké trong viéc lam giam ty |1é d6t quy &
bénh nhanrung nhikhéng do bénhvantimvabénh
nhan sau phau thuat thay khop [1].

APX |3 chat &rc ché chon loc yéu té Xa, lam giam su
hinh thanh va phat trién huyét khdi, dic biét trén
cac bénh nhan cé nguy co hodc tién sir dét quy. So
v&iwarfarin, apixaban cé hiéu qua twvong duong va
ty 1&é chdy mau thap hon, ddc biét la xuat huyét ndo.
N6 c6 khoang tri liéu tuwong ddi rong, khéng can
theo d&i xét nghiém thudng xuyén dé hiéu chinh
lieu. Ngoai ra, thudc it gap twong tac vdi cac thudc
khac va hau nhu khéng can luu y vé ché dé an nhu
thu6c khang vitamin K [2].

APX d3 dugc FDA cap bang sang ché va chap thuan
cho str dung y té tai Hoa Ky vao nam 2012 [2]. Dén
nam 2020, doanh thu Eliquis (APX) cla cong ty
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Pfizer dat 9.2ty USD, tang 16% so v&inam 2019 [3].
Theo théng ké cda ClinCalc DrugStats tai Hoa Ky,
nam 2021, APX dirng thir 33 vé tan suat xuat hién
trong cac don thudc ké toa va cd trén 4 triéu bénh
nhan dava dangsirdung APX [4].

APX la chat ran dang tinh thé, cong thirc phan tir 1a
C,.H,.N.O,, khéi lvgng lvong phan tir: 459.5 g/mol,
cuc dai hap thu & budc sdng 281 nm. Hoat chat ¢
do6 tan trong cac dung moéi nhu sau: Trong DMFla 3
mg/mL, trong DMSO |a 5 mg/mL, va trong hon hop
DMSO:PBS (pH 7.2) theotylé 1:1130.5 mg/mL[5].

Nam 2019, Hyeon-Cheol Jeong va céng sy da xay
dwng moét phuong phap phan tich dé xic dinh
nong dd APX trong huyét twong bang phuong
phap UPLC-MS/MS. Pha dong la amoni format 2.5
mM (pH 3.0) (A) va 100% methanol chira 0.1% acid
formic (B) bang phuwong phap gradient vdi cot
Thermo hypersil GOLD. Phwong phap da phat trién
c6 thé duwoc st dung cho cac nghién ctu duogc
doénghoclamsang[6].

Nam 2022, Abi Kumar Yadav va cong su da xay
dwng phuong phdp dinh lvgng APX trong nguyén
lieu va dang bao ché bang sic ky 1dng hiéu ning
cao (HPLC), c6t C18 vai kich thudc hat 5 um va
kich thwéc cot 4.6 mm x 25 cm. Budc sdng phat
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hién & 278 nm, pha déng la dung dich dém
phosphat pH 4.0 va acetonitril (50:50). Phan tich
duogc thuce hién vai téc dd dong 1 mL/phut, thé
tich tiém mau 20 pL va téng thoi gian chay 8 phat.
K&t qua cho thay hop chat APX cé thoi gian luu
6.01 phut[7].

Nam 2023, Erten Akbel va cong su d3 phat trién
phuong phdp dinh lvgng APX trong dang bao ché
bang phuong phap HPLC. St dung cot Agilent C18
(250 mm x 4.6 mm; 5 um) v&i nhiét do cot 30°C.
Pha déng la dung dich acid trifluoroacetic 0.1% va
acetonitril (ty |& 65:35), v&i tdc d6 dong khong d6i
1a 1.0 mL/min va thé tich tiém mau Ia 20 pL. Viéc
phat hién duoc thuc hién & budc séng 276 nm.
Quy trinh dinh lwvong d3 dugc thdm dinh theo
hudngdanchalCH [8].

T ndm 2026, bang sang ché& d6i véi APX sé chinh
thirc hét hiéu luc, kéo theo du bdo rang Cong ty
Pfizer - cong ty ndm gilt thudc phat minh, cé thé
ddi mat vai mre sut giam doanh thu l1én t&i 20 ty
USD [3]. Viéc mat hiéu lyc bing sang ché s m& ra
co hdi l1én cho cédc doanh nghiép dwoc pham trén
toan thé gidi, trong d6 ¢ Viét Nam, tham gia san
xudt va cung &ng cac thudc generic chira
apixaban. Day |3 hoat chat ¢ hiéu qua diéu tricao
va tiém nang kinh té& 1&n, ddc biét trong béi canh
nhu cau phong ngira va diéu tri huyét khéi ngay
cang gia tang. Thi trudng thudc generic tai Viét
Nam dang phat trién nhanh, chiém ty trong I16n
trong tiéu thu thudc. Thuéc generic dugc nha
nuwdc khuyén khich phat trién néi dia, gidm phu
thudc nhap khau. Tuy nhién van con nhitng thach
thirc vé chat luvgng, canh tranh gid va niém tin
nguditiéudung.

Trong quy trinh kiém sodat chat luvgng duoc
pham, chitiéu dinh lwong hoat chat déng vai trd
c6t 18i nham bao ddm tinh an toan, hiéu qua va
ddéng nhat cda san pham luvu hanh trén thi
trudng. Tuy nhién, hién nay cdc Duoc dién cla
cac nuwdc tién ti€n trén thé gidi chwa cé tiéu
chuén chat lwgng vién nén bao phim apixaban.
Trong khi d6, mét s6 nghién ciru trudc day vé
dinh lvong apixaban chd yéu st dung phuwong
phdp HPLC v&i dung moi pha dong la acetonitril -
mot dung méi cé chi phicaova ddctinh dang ké,
gay lang phitrong san xuat cling nhuw yéu cau an
toanphongthinghiém [6-8].

Bai bdo vé&i muc tiéu xay dwng quy trinh phéan tich
c6 d6 chinh xdc va d6 ding cao, ddong thoi hwdng
dén viéc sir dung methanol - dung mdi cé doc tinh
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thap hon va dé mua véi gid thanh thap hon so véi
acetonitril - nhdm t8i wu héa chi phi. Phuong
phdp phan tich lya chon 13 HPLC-PDA (sdc ky 1dng
hiéu nang cao két hop dau do day diod quang),
mot k§ thudt duwoc chdp nhan réng rai trong céc
Duwoc dién quéc té€ nhd khd ndng cung cap do
nhay, d6 chon loc va d tin cay cao, phu hop vdi
yéu cau kiém nghiém dwoc phdm hién dai.

Viéc xdy dung va thdm dinh quy trinh dinh lvong
apixaban bang HPLC-PDA khéng chi cd y nghia thuc
tién trong kiém sodat chat lwong thudc chira
apixaban, ma con gép phan bé sung co sé khoa hoc
cho viéc hoan thién tiéu chuan chat luvgng cha vién
nén bao phim apixaban trong Duoc dién va cac
tiéu chuin co'so.

2.D0I TUQONG VA PHUONG PHAP NGHIEN CU'U
2.1. Bdi twong nghién ciru

Pd8i twong nghién ciru: APX trong vién nén bao
phim (VNBP).

Hinh 1. C4u trdc hda hoc cla apixaban

Thudc thanh pham:

VNBP Eliquis 5 mg, san xuat tai My, do Céng ty
TNHH Pfizer (Viét Nam) phan phéi. L3i vién: Lactose
khan, cellulose vi tinh thé, natri croscarmellose,
natri lauryl sulfat, magnesi stearat. Vo bao phim:
Lactose monohydrat, hypromellose, titan dioxid,
triacetin va oxid sat do.

VNBP Eliquis 2.5 mg, san xuat tai Ireland, do Céng ty
TNHH Pfizer (Viét Nam) phan phdi. L3i vién: Lactose
khan, cellulose vi tinh thé, natri croscarmellose,
natrilauryl sulfat, magnesi stearat.

Vo bao phim: Lactose monohydrat, hypromellose,
titan dioxid, triacetin va oxid sitvang

Chat déi chiéu: Apixaban, s6 16 QT434 0324, ham
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lwong 99.9% tinh trén nguyén trang, do Vién kiém
nghiém thuéc TP. H6 Chi Minh cung cap.

Dung mdi héa chat: Methanol HPLC, s6 16
11351707 426, do cdng ty Merck san xuat

Thiét bi nghién ciru:

May HPLC-PDA, Prominence-i LC-2030, Shimadzu.
Cotsdcky C18(250x4.6 mm; 5 m), Shimadzu.

Can phantich MS205 (d =0.01 mg), Mettler Toledo.

B& siéu am Elma. Vial, dau loc mau 0.45 m, &ng
tiém va cadc dung cu thly tinh thong thuong.

2.2. Phurong phap nghién ctru

2.2.1. Khdo sdt va luwra chon diéu kién sdc ky phi hop
Bang cach thay d6i cac diéu kién sac ky nham dam
bao quy trinh phan tich duoc thyc hién nhanh
chéng, c6 hé s6 ddi xirng va sé dia ly thuyét phu
hop. Cac diéu kién sac ky dugc khao sat bao gdbm:
T6c dd dong, ty 1é pha déng, nhiét dd cot.

Tiéu chilwa chon diéukién sacky:

Hé s6 d6ixirng: 0.8-1.5[9].

Pic apixaban phai tinh khiét, ttrc a: Similarity = 0.99999.
Thoigian lwu (t,) ngan.

222, Thém dinh quy trinh dinh lwg'ng (theo huéng
dan cda ASEAN)

Tinh twongthich hé théng.

Tinh dachiéu.

Tinhtuyén tinh.

bodung.

D0 chinh xac (d6 1dp lai va d6 chinh xac trung gian) [10].

2.2.3. Ung dung quy trinh dd thém dinh dé dinh
Iwong APX trong ché phdm Eliquis

Tinh todn két qua

Ham lwong APX cé trong mau thlr dugc tinh theo
congthlrcsau:

X% =Sty HLNT  DPL myy 100
S 77 100 " PPL~ m, ~ HLN

c 1

Trong do B
X%: Ham luvong APX thyc cé trong mau so v&i ham

lvong nhan.

S,; S.: Dién tich pic APX trén sac ky d6 ca mau thir
vamau chuan.

m,; m,: Khdi luwong can clia mau chuan va mau thir (mg).

HLNT: Ham luvong nguyén trang cla chudn APX |a
99.9%.

DPL,; DPL_: D6 pha lodng ciia miu thr va m3u chuan.
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m_,: Khéi lwgng trung binh cda bot thudc trong mot
vién (mg).

HLN: Ham lugng ca APX ghi trén nhan (mg).

2.2.4. Cdc quy trinh xi¥ ly méu

Lwa chon bwéc séng phat hién: Can chinh xac
khoang 48.0 mg APX cho vao binh dinh mirc 50 mL,
thém 30 mL dung méi pha déng va siéu am trong
10 phut. B6 sung dung méi dén vach, day kin va lac
déu. L4y chinh xac 5.0 mL dung dich thu duoc,
chuyén vao binh dinh mdc 50 mL khdc, thém dung
moi pha dong dén vach, |ac déu va loc qua mang
l0c0.45 um.

Tinh twong thich hé théng: Chuin bi dung dich
theo cung quy trinh nhu trén: Can 48.0 mg APX, hoa
tan trong dung méi pha déng, siéu dm, dinh mirc du
thé tich, sau do6 pha lodng 5.0 mL dung dich géc
thanh 50 mL, lac déu va loc qua mang loc 0.45 pm.

Tinh dac hiéu: M3u trdng: Tron 6 mL methanol véi
4 mL nudc, loc qua mang loc 0.45 pm. MAu chuan:
Chuan bi nhw dung dich dung cho muc “tinh twong
thich hé théng”. Mau thir: Can chinh xac khoang
0.2080 g bdt thudc (twong irng 5 mg APX), cho vao
binh dinh m&rc 50 mL, thém 30 mL dung mdéi pha
dong, siéu am 10 phat. Dinh mirc dén vach, lac
deéu, loc qua mang loc 0.45 pm. Mau thr thém
chuan: Can khoang 0.2072 g bot thudc (twong ing
5 mg APX) cling 5.0 mg chat chuan APX, x(r ly theo
quy trinh twong tw mau thix, sau dé loc qua mang
0.45 um.

Tinh tuyén tinh: Chuan bi dung dich géc APX (48.0
mg trong binh dinh mirc 50 mL, hoa tan bang dung
moi pha déng, siéu am va dinh mdc dén vach). T
dung dich nay, |ay lan luot 4.0; 4.5; 5.0; 5.5 va 6.0
mL, mdi thé tich cho vao binh dinh mdc 50 mL,
thém dung méi pha déng dén vach, 1ac déu va loc
guamang0.45 um.

3.KETQUA NGHIEN CU'U

3.1. Khao sat va lwa chon diéu kién sac ky

3.1.1. Lwa chon budc séng phdt hién

Tién hanh: Tiém mau d3 chuan bj nhu muc 2.2.4
trén may sac ky 1dng hiéu ndng cao va quan sat phd
UV délya chon budc séng phat hién phu hop.

Két quad phd hap thu UV cho thay APX cé cuc dai
hap thu tai 277 nm; do d6, buwdc séng nay duoc lua
chon lam budc séng phat hién trong phan tich
HPLC. Phan tich dwoc thuc hién trén hé thong sac
ky 1dng hiéu ndng cao Shimadzu Prominence-i LC-
2030 véi dau do PDA, sir dung cot C18 (250 x 4.6
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mm; 5 um, Shimadzu). Pha déng gébm hén hop
methanol va nwéc (CH,0H-H,0). Céc thong s6 sac

ky khac dwoc khao sat nham xac dinh diéu kién t6i
wu cho phan tich APX.

Hinh 2. Ph& hap thu UV cta APX

3.1.2. Khdo sdt tim diéu kién sdc ky phii ho'p cho
phwong phdp dinh lwong

Tién hanh: Tiém mau d3 chuan bi nhuw muc 2.2.4
trén may sac ky 1dng hiéu ndng cao. Bang cach thay
d&i cac diéu kién sac ky: Ty 1& pha dong, nhiét do
cot, toc do dong dé lwa chon diéu kién sic ky phu
hop cho phuong phap dinh luvgng.

Tiéu chilwa chon diéu kién sacky:

Pic apixaban phai tinh khiét, ttrc 1a: Similarity = 0.99999
Thoigian lwu (t,) ngan.

Nhan xét: Cac diéu kién sac ky 1,6,7,8,10 c6 d6 tinh
khiét pic dat yéu cau (Similarity = 0.99999). Tuy nhién,

& diéu kién sac ky s6 10 cd thoi gian luu ngdn nhat.
Kétluan: Chon diéu kién sac ky s6 10.

Diéu kién sacky hoan chinh:

May séc ky 16ng hiéu ndng cao Shimadzu Prominence-
i LC-2030, dau do PDA.

Cotsac ky Shimadzu C18(250x4.6 mm;5m).

Pha dong: CH,OH-H,0 (60:40).

Budcséng phathién: 277 nm.

T6cdd dong: F=1.0mL/min.

Nhiét do cot: 25°C.

Thétichtiém mau: 10 L.

Thoigian phantich: 10 phat.

Bang 1. Cac diéu kién sac ky dwoc khao sat va théng sd sac ky tuwong rng

Diéu Ty |é pha déng Nhiét do cot Téc dd dong Theigian lwu | DO tinh khiét
kién (CH30H-H20) (°C) (mL/min) (phut) pic (Similarity)
1 50:50 30 1.0 12.87 0.99999
2 60:40 30 1.0 5.88 0.99412
3 70:30 30 1.0 3.87 0.97788
4 60:40 30 1.2 4.96 0.97808
5 60:40 30 0.8 7.30 0.99442
6 50:50 30 0.8 15.83 0.99999
7 50:50 30 1.2 10.83 0.99999
8 40:60 30 1.2 39.79 0.99999
9 60:40 35 1.0 5.55 0.99184
10 60:40 25 1.0 6.20 0.99999

3.1.3. Quy trinh xir Iy méu

Pha dung dich chuan: Can chinh xac khoang 50.0
mg APX cho vao binh dinh mdc 50 mL, thém 30 mL
dung moi pha dong, siéu am 10 phut. Thém pha
doéng dén vach, day nut, lac déu. Hat chinh xac 5.0
mL dung dich trén cho vao binh dinh mirc 50 mL,
thém pha dong dé&n vach, day nat, Iac déu. Loc qua
mang loc 0.45 pm. Néng d6 dung dich chuan sau
khiphakhoang0.1 mg/mL.

Pha dung dich thir: Can xac dinh khéi lwong cta 20
vién. Tinh khéi lugng trung binh ctia vién va nghién
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thanh bdt min. Can chinh xdc mét lwong bot thudc
tuong tng vdi 5 mg APX cho vao binh dinh mirc 50
mL, thém 30 mL dung méi pha dong, siéu am 10
phut. Thém pha déng dén vach, dy nut, lac déu.
Loc quamangloc0.45 um.

3.2. Tham dinh quy trinh dinh lvong

3.2.1. Thdm dinh tinh twong thich hé théng

Tién hanh: Thyc hién tiém mau 6 an lién tiép dai
véi mau chuan. Ghinhan sdc ky d6 va cac théong s6
sacky. Tinh todn RSD% va danh gia két qua.
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Bang 2. K&t qua tham dinh tinh tuong thich hé théng cla mau chudn APX

Lan tiém mau tr S A, N

1 6.089 1,576,173 1.110 4650

2 6.089 1,573,012 1.110 4629

3 6.095 1,573,460 1.110 4635

4 6.101 1,573,305 1.110 4623

5 6.112 1,574,548 1.110 4624

6 6.109 1,573,134 1.109 4603

B 6.099 1,573,939 1.110 4627

RSD (%) 0.16 0.08 0.04 0.33

Nhan xét: Do léch chuan twong ddi clia cdc thdng  thich hé théng cao.

s& déu nho hon 2.0 %, cho thay hé théng sic ky
l6ng cé tinh twong thich cao véi phuong phéap
phantich.

Két ludn: Phuong phap phan tich cé tinh twong

3.2.2. Thdm dinh tinh ddc hiéu
Tién hanh: Thuc hién tiém mau déi véi mau trang,
mau chuan, mau thlr va mau thr thém chuan.
Nhan xét két qua trén sic ky do.

Hinh 3. Sac ky d6 cGa mau trang, mau chudn, mau th va mau th& thém chuan

Hinh 4. PhG UV cGa mau chuan

Hinh 5. Phé UV clla mau thr
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Hinh 6. Phé UV clia mau thir thém chuin

Hinh 7. D6 tinh khiét cla pic APX trong mau chuan

Hinh 8. D9 tinh khiét cla pic APX trong mau thir

Sac ky d6 clla mau thir xuat hién pic ¢ thoi gian
lwu trong dwong véi thoi gian lwu cha APX trong
mau chuan.

Nhan xét:
Sac ky 6 mau trang khdng xuat hién pic nao cé
thoigian lwu trung vai pic ciia APX.
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Dién tich pic ctia APX trén sac ky d6 mau thir ting 2500000
l&n tuwong ng vdi lwong chat chuan APX thém vao. o 2300000 y= 1962?’_241‘56(021513'4
Phé UV tai thoi gian lwu cta pic APX trén sac ky do E 2100000 T
cla mau thir va mau chuan cé cuc dai hap thy = 1900000
trungl3p nhau (277 nm). @ 1700000
. " , A , . us v (@]
Két luan: Phuong phdp phan tich cé tinh dac 1500000
4 1300000
higu cao. 70 90 110
Nong d6 (ug/mL)

3.2.3. Thdm dinh tinh tuyén tinh

Tién hanh: Thyc hién tiém mau d6i véi 5 dung dich
chuin. Ghi nhan sac ky d6 va cac thdng s6 sac ky.
Dwa trén phan mém Microsoft Excel dé xac dinh
dwong tuyén tinh, hé s6 tuwong quan R, gidi han
phat hién (LOD) vagi¢dihan dinh lvgng (LOQ).

Bang 3. Twong quan ndng do va dién tich pic chuin
APX

Hinh 9. M&i twong quan tuyén tinh gitta dién tich
pic va néng do

Phuwong trinh héi quy: y=19609.245x + 1513.4.

Hé sd twong quan: R*=1.000.

K&t ludn: C6 su phu thudc tuyén tinh gittra ndng dé
va dién tich pic APX trong khodng néng dé tir 76.72
dén 115.08 ug/mL.

Nong do (ug/mL) Dién tich pic 3.2.4. Thdém dinh d6 chinh xdc
- Do Idp lai .
76.72 1,503,811 Tién hanh: Thuc hién tiém m3u déi véi 6 dung dich
86.31 1,697,258 thlr. Ghi nhan sic ky do va céc théng s6 sac ky.
95.90 1,882,172 Nong d6 APX duoctinh theo phuong trinh héi quy.
105.49 2,069,217 Hamluong APX(%) = C,xDPer%leo—(L)ﬁ
115.08 2,258,134 Tinh todn RSD% dé danh gid két qua.

Bang 4. K&t qua khao sat do 13p lai ddi véi mau thir APX

STT Kho L‘;’::f (cg")" bt | bian tich pic N°(:i7r?13px Ham lwong APX (%)
1 0.2004 1,894,727 96.55 101.2
2 0.2040 1,932,147 98.46 101.4
3 0.2118 2,001,736 102.00 101.2
4 0.2028 1,936,295 98.67 102.2
5 0.2005 1,893,297 96.47 101.1
6 0.2039 1,937,210 98.71 101.7
X 101.5
RSD (%) 0.42
Két luan: Phwong phap phan tich c6 d6 lap lai cao.
- D§ chinh xdc trung gian theo phuongtrinh hoi quy.
Tién hanh: Thyc hién tiém mau d6i vadi 6 dung’dich HamlugngAPX (%) = C,xDPL,x@x%
thir b&i ki€ém nghiém vién th hai. Ghi nhan sic ky m, HLN
d6 va cac théng s6 sac ky. Nong d6 APX duwgc tinh  Tinhtodn RSD% dé danh gia két qua.
Bang 5. K&t qua tham dinh dé chinh xéc trung gian dugc thyc hién béi 2 KNV
Kiém nghiém vién 1 Kiém nghiém vién 2
STT Lwong can Dién tich Ham Lwong can Dién tich | Ham lwgng
(8) pic luwong (%) (8) pic (%)
1 0.2004 1,894,727 101.2 0.2036 1,952,338 102.7
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Kiém nghiém vién 1 Kiém nghiém vién 2
STT Lwong can Dién tich Ham Lwong can Dién tich | Ham lwgng
(8) pic luwgng (%) (8) pic (%)
2 0.2040 1,932,147 1014 0.2110 1,984,501 100.7
3 0.2118 2,001,736 101.2 0.2039 1,945,489 102.2
4 0.2028 1,936,295 102.2 0.2001 1,881,116 100.7
5 0.2005 1,893,297 101.1 0.2039 1,959,691 102.9
6 0.2039 1,937,210 101.7 0.2101 1,986,376 101.2
=6 TB 101.5 101.7
RSD 0.42 0.97
TB 101.6
n=12 I"psb 0.73

Két luan: Phuong phdp phan tich cé d6 chinh xac
trunggiancao.

3.2.5. Thdm dinh dé ding

Tién hanh: Dung phuong phap thém chuin vao
mau thir trwede khixd Iy mau. Nong dd mau chuan
thém vao lan lwot 1a 80%, 100% va 120% so vdi
nong dd mau thir. Thyc hién 9 1an tiém mau trén

Bang 6. K&t qua thdm dinh do dung d6i véi APX

cac mau da chuan bi (mdi ndng d6 3 mau). Tinh
todn %ty 1é phuc héiva danh gia két qua.

Ham luong _ o BN o 101.5% +m, x HLNT
ly thuyét mrp

Trong d6: HLN=5mg, m,,=0.21012 g, HLNT = 99.9%.

Ham lugng thuc té duoc tinh dua vao phuong
trinh hoi quy.

Néng KAhOI !wqug ChaAt Chlfan Ham lwgngly | Dién tich Ham lwgng Ty lé phuc
do (%) can cga bot thém vao thuyét (mg) pic thuc té (mg) héi (%)
i thuéc (g) (mg) i
0.2044 4.02 8.95 1,775,914 9.05 101.1
80 0.2049 411 9.05 1,788,511 9.11 100.6
0.2032 4.09 8.99 1,780,669 9.07 100.9
0.2118 5.03 10.14 1,995,334 10.17 100.3
100 0.2111 5.19 10.28 2,008,204 10.23 99.5
0.2105 5.08 10.16 1,987,416 10.13 99.7
0.2028 6.01 10.90 2,159,891 11.01 101.0
120 0.2021 6.09 10.97 2,185,826 11.14 101.6
0.2036 6.15 11.06 2,169,222 11.05 99.9
Ty |é phuc héi trong khodng: 99.5 - 101.6 %. Ty |é phuc héi trung binh: 100.5 %

K&t luan: Phuwong phdp phan tich c6 d6 dung cao.

3.3. Dinh lvo'ng APX trong mot sd ché pham
Tinh todn két qua dinh lwgng theo cong thirc da dwoc thiét lap, véi S, = 2112255.

Bang 7. Tinh todn két qua dinh lvgng APX

Khéi lvong bot Khéi lvong n - HLN A sy s e 2
; : o g KLTB h D h K 9
thudc (g) chuan (mg) bot thudc (g) (me) ién tich pic ét qua (%)
0.2006 1,921,427 98.0
0.2008 515 0.21012 > 1,919,709 97.9
0.2022 ' 1,913,428 97.3
1 2. ’ ’
0.2048 0.10550 > 1,935,056 97.1
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Bang 8. K&t qua dinh lwong APX trong mét s6 ché pham tai Viét Nam

Mau H‘oat chat, S6 16 Han dung Két qua dinh lvong
ham lwong

M1 APX 5 mg LL9858 02/11/2026 98.0 %

M2 APX 2.5mg 8035429 08/2025 97.2%

Hinh 10. Cac mAu thir st dung trong dinh luvong

Nhan xét: Ham lwong hoat chat APX trong hai mau
thuéclan lwot1a98.0%va 97.2 %.

K&t ludn: Quy trinh phan tich da xay dwng ap dung
dinh lwvong dugc APX trong thudc thanh pham vién
nén bao phim.

4.BAN LUAN

Trong nghién clru nay, phuong phap sac ky 1éng
hiéu nang cao (HPLC) két hop dau do PDA d3 duoc
xay dwng va t8i wu héa nham dinh lwvong hoat chat
APX trong ché& phdm vién nén bao phim vdi hai
ham lwgng 5 mg va 2.5 mg. Phuong phap duoc
thuc hién trén cot sic ky Shimadzu C18 (250 x 4.6
mm; 5 um) véi pha déng 13 hdn hgp methanol va
nudc theo ty 1é 60:40, t6c d6 dong 1.0 mL/phut.
Diéu kién phan tich duwoc lwa chon dép irng day du
cactiéu chithdm dinh phwong phap phantich. Dau
do PDA phat hién & buwdcsong 277 nm, day la budc
song dac trung cho APX, gilp nang cao d0 chon loc
trong phantich.

Két qua thuc nghiém cho thay phwong phap dap
(rng tot cdc yéu cau vé tinh tuyén tinh trong khoang
ndng do khao sat tlr 76.72 dén 115.08 ug/mL vdi
hé s6 twong quan R?=1.000. Dé lap lai va d6 chinh
xac trung gian cla phuwong phap déu dat yéu cau,
v3i RSD 1an luot 1a 0.42% va 0.73% (gidi han cho

Hong Bang International University Journal of Science

phép < 2.0%). Bén canh dd, d6 dung cla phuong
phép cling dwoc chirng minh véi ty 18 thu hdi ndm
trong khodng 99.5 - 101.6%, hoan toan nam trong
gidi han chdp nhan 98.0 - 102.0% theo cac huéng
dan thdm dinh phuong phap phan tich.

Ngoai viéc ddp rng cac tiéu chithdm dinh phuwong
phap phan tich, phuvong phap con c6 wu diém nhu
st dung hé pha déng don gian, giad thanh thap va
déti€p can.

5. KETLUAN

Phuong phap HPLC st dung dau do PDA duoc xay
dwng trong nghién clru da chirng minh dugc dé tin
cay va tinh kha thi cao trong viéc dinh lvgng hoat
chat APX trong ché& pham vién nén bao phim. Cac
théng s& tham dinh phuong phap déu dat yéu cau
vé dd tuyéntinh, d6 chinh xac, dd dungva dé l3p lai
theo tiéu chudn phan tich hién hanh. Quy trinh
phan tich nay phu hop dé &ng dung trong kiém
nghiém hoat chat APX trong cac dang thudéc vién
nénbao phim.

LO1CAMON

Dé tai nghién clru khoa hoc nay dugc Trudng Pai
hoc Qudc té Hong Bang cap kinh phithuc hién dudi
ma sd dé tai GVTC18.48.
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Development of a quantitative HPLC method for
determination of apixaban in film-coated tablets

Vo Sy Nhat, Phan Nguyen Thu Xuan

ABSTRACT

Introduction: Apixaban (APX) is a selective factor Xa inhibitor commonly used for the treatment and
prevention of thrombosis. However, there is currently no official pharmacopoeial standard for film-coated
tablets containing APX. Moreover, some previously reported quantification methods employ acetonitrile -
a solvent with higher cost and toxicity compared to methanol. Objective: To develop and validate a high-
performance liquid chromatography (HPLC) method for the quantification of APX in film-coated tablets,
fully complying with the ASEAN guidelines on analytical method validation. Materials and methods: The
study sample was a film-coated tablet formulation containing APX. The method employed HPLC with a
photodiode array (PDA) detector, using a mobile phase of methanol-water (60:40) and a detection
wavelength of 277 nm. The method was validated according to ASEAN guidelines, including specificity,
linearity, accuracy, precision, and repeatability. Results: The method met all validation requirements, with
a correlation coefficient R? = 1.000, repeatability RSD = 0.42%, and an average recovery rate of 100.5%.
Conclusion: The HPLC-PDA method using methanol is feasible, effective, and suitable for the quantification
of APXin film-coated tablets.

Keywords: apixaban, film-coated tablets, HPLC, method validation
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