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TOM TAT

Dat vin dé: Aspirin la thuoc thiét yéu nam trong danh muc hién hanh ciia BY Y té va thé
gidi. Kiém tra gidi han tap C trong vién nén aspirin duoc quy dinh bt bugc trong Dueoc dién Viét
Nam V, BP 2024; USP 2024. Hién quy trinh kiém nghiém tap C trong vién nén aspirin trong duogc
dién bang phuong phdp so mau, do chinh xac chua cao. Chua co cong trinh trong nudc cong bo ve
dinh heong dong thoi tap C va aspirin trong vién nén. Muc tiéu nghién ciru: Xay dung tham dinh
quy trinh dinh lwong dong thoi asplrm va tap C trong vién nén bang HPLC-DAD. Péi tugng va
phuwong phap nghién ciru: Vién nén aspirin va tap C. T) hdm dinh quy trinh dinh leong dong thoi
aspirin va tap C bang phu"ong phdp HPLC-DAD theo hwéng din ICH. Két qud: quy trinh dinh
liwong dong thoi aspirin va tap C véi diéu kién pha dong: acetonitrile:nieée:acid phosphoric 40:60;
pH 1,6; 0,5 M. Pha tinh: cét Phenomenex Gemini NX 15¢m x 4,6mm x Sum. Toc do dong: 1 ml/phiit,
nhiét dé cot 25°C. Két qua tham dinh do ddc hiéu aspirin va tap C tach hoan toan voi dung moi pha
déng va mau placebo va cé thoi gian lwu tring mau chudan. B chinh xdc dinh lwong aspirin va tap
C ¢6 RSD < 2%, phirong trinh hoi quy aspirin: y = 2.733,6x + 28.537; phwong trinh hoi quy tap
C:y=96.578x + 66.842, dj ding nam 98%-102% theo ICH. Két ludn: Xdy dung dieoc quy trinh
dinh heong dong thoi aspirin va tap C trong vién nén bang HPLC - DAD theo hwéng dan ciia ICH
Vv6i pha dong: acetonitrile : nwée acid phosphoric ty 16 40:60, pH 1,6; 0,5 M, téc d dong: 1 ml/phiit,
nhiét @6 cét 25°C, pha tinh: Phenomenex Gemini NX 15c¢m x 4,6mm x Sum dat yéu cau theo huong
dan ICH dat dé nhay va ddc hiéu cao.

Tir khéa: Tap C aspirin, aspirin, dinh heong dong thoi, HPLC-DAD.

ABSTRACT

DEVELOPMENT AND VALIDATION OF A SIMULTANEOUS
QUANTIFICATION METHOD FOR ASPIRIN AND RELATED
IMPURITY C IN TABLETS USING HPLC-DAD

Thai Hung Cuong, Hua Thanh Nhan, Nguyen Huy Phuc,
Vu Anh Minh, Lu Thien Phuc®
Can Tho University of Medicine and Pharmacy

Background: Aspirin is an essential medicine included in the current essential medicines
lists of the Ministry of Health of Vietnam and the World Health Organization. The determination of
aspirin impurity C in tablet dosage forms is a mandatory quality requirement stipulated in the
Viethamese Pharmacopoeia V, the British Pharmacopoeia 2024, and the United States
Pharmacopeia 2024. However, the official pharmacopoeial method for impurity C determination
relies on a colorimetric technique, which is inherently limited in terms of analytical accuracy,
selectivity, and sensitivity. To date, no studies conducted in Vietnam have reported a validated
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analytical method for the simultaneous quantification of aspirin and impurity C in tablet
formulations. Objectives: To develop and validate a simultaneous HPLC-DAD method for
determination of aspirin and impurity C in tablets. Materials and methods: Aspirin tablets and
reference standard impurity C were used as analytical materials. A simultaneous quantitative
method was developed and validated by HPLC-DAD in accordance with the International Council
for Harmonisation (ICH) guidelines for analytical method validation. Chromatographic separation
was achieved using a Phenomenex Gemini NX column (150 % 4.6 mm, 5 um). The mobile phase
consisted of acetonitrile and phosphoric acid—acidified water in a ratio of 40:60 (v/v), adjusted to
pH 1.6 with an ionic strength of 0.5 M. The flow rate was set at 1.0 mL/min, and the column
temperature was maintained at 25°C. Results: The developed HPLC-DAD method demonstrated
excellent specificity, with complete baseline separation of aspirin and impurity C from the mobile
phase and placebo components, and consistent retention times matching those of the reference
standards. The method exhibited high precision, with relative standard deviation (RSD) values
below 2% for both analytes. Calibration curves showed good linearity within the studied
concentration ranges, with regression equations of y = 2733,6x + 28.537 for aspirin and y =
96.578x + 66.842 for impurity C. Method accuracy was confirmed, with recovery values ranging
from 98% - 102%. Conclusion: A sensitive, selective, and reliable HPLC-DAD method for the
simultaneous quantification of aspirin and impurity C in tablet dosage forms was successfully
developed and validated in accordance with ICH guidelines. The proposed method is suitable for
routine quality control and regulatory application
Keywords: Aspirin, Aspirin Impurity C, Simultaneous quantification, HPLC-DAD.

I. PAT VAN PE

Aspirin hay acetylsalicylic acid 1a thuoc thuéc nhom giam dau, ha sbt nam trong
danh muc thudc thlet y€u hién hanh cua B0 Y té (2018) [1]. Tap lién quan C (acid sahcyhc)
clia aspirin 12 tap ton du trong qua trinh tong hop va bao quan va luu hanh cua aspirin, co
kha nang gay di ing da; kho tho, kich tmg rat manh trén dudng tiéu hoa va cac mo khac.
Dugc dién Viét Nam V yéu cau kiém tra tap C, tuy nhién hién tai quy trinh kiém tra gioi
han tap C trong vién nén theo DDVN V chi thyc hién bang k¥ thuat so mau gidi han, Dugc
dién Anh 2024 thyc hién dinh luong vién nén aspirin bang phuong phap chuan do thé tich
v6i chi thi phenolphtalein [3], Dugc dién My 2024 chi tiéu dinh lwong aspirin va gidi han
tap C tach thanh 2 chi tiéu, tuy nhién chi tiéu giéi han tap C dugc xay dyng tinh trén % so
Vi vién aspirin danh nghia, khong dinh luong tap C truc tiép, phuong phap st dung pha
dong c6 chat hoat dong bé mit Natri 1-heptanesulfonate anh huong dén do bén cot va gia
trj 1éch chuan RSD 14 4% cao hon trung binh 2%. Hién chua c6 quy trinh dinh luong dong
thoi aspirin va tap C bang HPLC dau do DAD véi d6 chinh xéac va 1ap lai cao RSD < 2%,
sir dung pha dong 1a cac hoa chat thuong quy an toan cho pha tinh.

Tir nhitng 1i do trén, thuc hién nghién ciru “Xay dung va tham dinh quy trinh dinh
luong ddng thoi aspirin va tap C bang ki thuat HPLC-DAD” v6i muyc tiéu: Xay dung va
thdm dinh quy trinh dinh lugng ddng thoi aspirin va tap C bang phuong phap HPLC dau do
day diod quang theo huéng dan ciia ICH.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

- f)éi tuwgng nghién ciru: Vién nén gia 1ap chira aspirin ham lugng 500 mg; 81 mg
va tap chat lién quan C cua aspirin
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- Héa chit, thudc thir: Chuan tap C cua aspirin, do tinh khiét 100,3%; (s6 16:
QT158 0325 VKNT-TP.HCM); chuin aspirin, d6 tinh khiét: 99,6%; sb 16: QT078 0523,
VKT-TP.HCM); Acetonitrile (ACN), dat tiéu chudn HPLC isocratic. Nudc cat, acid
phosphoric dat tiéu chuén phan tich HPLC, céc ta dugc tinh bt bép; cellulose; talc; stearic,
methacrylic acid copolymer, polysorbate 80, TiO., triethyl citrate, chét tao mau dat chuén
dugc dung.

- Trang thiét bi: H¢ thong sic ky long HPLC Hitachi 2000, dau do DAD. Cot
Phenomenex Gemini — NX C18: 15 cm x 4,6 mm x 5 um). Can phan tich 4 chit s Kern
(ABJ220-4MN). Bé siéu am (powersonic 410). May sic ky long HPLC L-2000 - Hitachi.

2.2. Phwong phap nghién ciru

Thiam dinh quy trinh theo hudng dan ICH va s6 tay dang ky thudc B Y té: tinh
tuong thich hé théng, tlnh dac hi¢u, do chinh x4ac, gidi han phat hién (LOD), gidi han dinh
luong (LOQ), tinh tuyen tinh, do dung [5],[6], [71.[8].

- Chuén bi miu: Thyc hién pha cac mau gia 1ap, mau gia duoc (ta dugc: tinh bot
bép; cellulose tinh ché; talc; stearic acid, methacrylic acid copolymer, polysorbate 80,
titanium dioxide, triethyl citrate, chit tao mau theo ty 1¢ dugc cong b trong cac mau thir &
murc cao nhét); pha cac dung dich chuan gbc cua tap C nong do 0,3 mg/mL va aspirin &
nong d6 10 mg/mL trong pha dong. Tur dung dich chuan goc thyc hién pha loang trong pha
dong dé thu duoc dung dich hdn hop chuan lam viéc 6 nong do aspirin tir 50-1500 pg/mL
va tap C tir 0,05-300 pg/mL. Mau thtr gia 1ap va mau chuan cua aspirin va tap C 1an luot Ia
1000 pg/mL va 30 pg/mL dugc pha trong pha dong sir dung trong phén tich tinh tuong
thich hé théng va do dic hiéu. Mau d6 ding thyuc hién bang thir thém chuin ¢ mic 60%;
100%; 140% so v&i ham lugng 0,5mg va 0,015mg cia mau thir gia lap aspirin va tap C,
pha trong pha dong.

Gia tri LOD va LOQ xéc dinh 1an luot bang tin hiéu gap 3,3 va 10 1an do nhiéu nén.

Chuén bi pha dong: pha dong gdm acetonitrile va dung dich nudc acid phosphoric
pH 0,5M, diéu chinh pH bang H3PO4 va NaOH. Ché d6 isocratic phdi hop kénh acetonitrile
va dung dich nudc acid phosphoric trong hé thing HPLC & ty 1é can khao sat, phén tich.

- Khio sat diéu kién sic ky: Dua vao dic diém phan cyc trung binh va do hap thu
chit phan tich aspirin va acid salicylic, khao sat pha dong véi cac ty 1& khac nhau cia
acetonitrile va nudc acid phosphoric va khdo sat cac budc song phan tich khac nhau, tranh
qué tai dau do DAD.

III. KET QUA NGHIEN CUU

3.1. Xay dung quy trinh dinh lwgng

Piéu kién sic ky

Khao sat cac ty I¢ pha dong acetonitrile — nudc acid phosphoric (65:35; 60:40; 45:55;
40:60; 35:65; 30:70; 25:75), két qua khao sat didu kién sac ky cho thay & ty 18 65:35 céc pic
phan tich khong tach ra, khi tang ty 1¢ nuéc acid phosphoric, pic aspirin va tap C tach dan
ra, khi ty 1¢ nu6ce acid phosphoric trén 65% thoi gian luu keo dai. O ty 1& 40:60 pic can ddi,
céc pic tach ra, thoi gian phan tich ngén. Khao sat budc song dinh luong khong gay qua tai
phan tich (290nm; 295nm; 300nm) cho thay budc song 295nm khong 1am qua tai cot, ddng
thoi d6 hap thu cao. Két qua toi uu trong diéu kién khao sat dugc trinh bay Bang 1.
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Bang 1. Cac diéu kién sac ki toi uu

Pha tinh Cot Phenomenex Gemini — NX C18: 15 cm x 4,6 mm X 5 um
Pha déng Acetonitrile — Nudc acid phosphoric 40:60, pH=1,6 ; 0,5 M
Nhiét do cot 25°C
Toc d6 dong 1 mL/phut
Thé tich tiém mau 20ulL
Budc song phat hién 295 nm
Ché do chay Isocratic
Thoi gian chay 12 phut

Tinh twong thich h¢ thong
K&t qua tiém 6 lan mau thur gia 1ap aspirin va tap C trinh bay Bang 2.
Béng 2. Két qua tinh twong thich hé thong

i Aspirin Tap C
Lan tiém , S (mAu x tr S (mAu x
tr (phut) sidy) Rs As (phiit) sidy) Rs As
1 2,82 2687321 1,89 1,42 3,94 97384 541 1,42
2 2,84 2711846 1,88 1,40 3,94 98816 54 1,38
3 2,81 2699543 1,89 1,41 3,95 98142 5,39 1,42
4 2,85 2723068 1,87 1,39 3,97 99437 541 1,38
5 2,83 2704187 1,89 1,42 3,98 96785 5,39 1,38
6 2,80 2692333 1,89 1,40 3,98 98054 5,39 1,38
Trung binh 2,83 2701383 1,89 1,41 3,96 98268 54 1,39
RSD 0,66% 0,34% 0,42% | 0,89% | 0,49% 0,95% 0,17% 1,49%

Nhan xét : Két qua cho thay RSD cua cac thong s sac ky déu nho hon 2%, As trong
khoang 0,8 — 1,5; R¢> 1,5, Quy trinh dinh lugng aspirin va tap C dat tinh phu hop h¢ thong
3.2. Thim dinh quy trinh dinh lwong
D¢ dic hi¢u

80

Aspirin

Mau gid dwoc  Dung méi pha miu

mAU

Tap C

\ / /
. /

¥

[ 1 2 3 4 s [ 7 8 a 10
Mirutes.

Hinh 1. Sic ky @6 mau thir thém chuan aspirin va tap C, mau chuan tap C, mau
chuén aspirin, dung mdi pha mau, mau gia dugc
Nhan xét: Sac ky d6 ciia mau dung méi pha mau va mau gia duogc khong xuét hién
cac pic c¢6 thoi gian luu twong ing véi cac pic cia mau tap C va aspirin, sac ky d6 mau thir
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thém chuan aspirin va tap C c6 cac pic voi thoi gian luu twong Gmg véi cac pic cliia mau
chuan aspirin va chuan tap C,
Két luan: Céc két qua cua tham dinh quy trinh dinh lugng dong thoi aspirin va tap

C bang phuong phap HPLC-DAD dat tinh dic hiéu.

Do chinh xac

Thuc hién trén 6 mau thu gia lap aspirin va tap C, Két qué dugc trinh bay Bang 3.

Bang 3. Két qua d6 chinh xac méu gia lap aspirin va tap C

M4u Aspirin
STT Nong d¢ chuan Dién tich dinh Nong d6 thir | Dién tich dinh Ty 1é
(mg/mL) chuan (mg/mL) thur
(mAu x gidy) (mAu x gidy)

1 1,0 2687393 1,0 2650907 98,6

2 1,0 2690057 1,0 2622066 97,5

3 1,0 2698688 1,0 2686651 99,6

4 1,0 2696662 1,0 2627103 97,4

5 1,0 2724216 1,0 2707277 99,4

6 1,0 2707104 1,0 2681322 99,0

Trung binh 2700687 2662554 98,6
RSD 0,5% 1,3% 0,95%

Tap C

1 0,03 98241 0,03 96142 97,9

2 0,03 98857 0,03 98216 99,4

3 0,03 97584 0,03 95418 97,8

4 0,03 99126 0,03 98437 99,3

5 0,03 97963 0,03 96385 98,4

6 0,03 98612 0,03 97854 99,2

Trung binh 98397 97109 98,7

RSD 0,6% 1,2% 0,76%

Nhan xét: Quy trinh dinh luong dong thoi aspirin va tap C & mirc 100% dat vé do
chinh xac voi RSD dién tich dinh < 2%,
Tinh tuyén tinh
Thuc hién trén mau chuin aspirin va mau chuin tap C ¢ nhiing néng d0 khac nhau,

Két qua duoc trinh bay ¢ Bang 4,

Béng 4. Két qua tinh tuyén tinh

Aspirin Tap C
STT Nong do Dién tich pic (mAu x Nong do Dién tich pic
(ug/mL) gidy) (ug/mL) (mAu x gidy)
1 1500 4152107 45 4410691
2 1250 3445537 15 1508614
3 1000 2701383 7,5 817471
4 750 2078737 0,375 128518
5 500 1445597 0,3 98268
6 255 718723 0,225 76965
7 50 145614 0,15 47764
Phuong trinh hdi quy y =2733,6x + 28537 y =96578x + 66842
R? 0,9993 0,9998
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Nhan xét: Phuong trinh tuyén tinh aspirin va tap C déu c6 R2> 0,995, LOD va LOQ
ctia tap C tuong tng 14 0,05 pg/mL va 0,15 pg/mL, Ty 16 tap C/aspirin co thé dinh luong &
muc 0,015% thép hon gidi han 0,3% trong Dugc dién My [3].

Do ding

Thuyc hién bang phuong phap thém chuén vao thir & 3 mirc néng do 60%, 100% va
140% ddi voi aspirin va tap C, M&i nong do thyuc hién do 3 1an, dénh gia ty 18 hdi phuc, Két
qua dugc trinh bay ¢ Bang 5.

Bang 5. Két qua do dung aspirin va tap C

Aspirin
L an s Luong mau thtr | Lwong chuan thém | Lugng chuan tim | Ty 1€ phuc hoi
Miic 4o ding (ng) vio () g | n RSP
0,50 0,10 0,1003 100,3
60% 0,50 0,10 0,1004 100,4 0,21
0,50 0,10 0,1007 100,7
0,50 0,50 0,5010 100,2
100% 0,50 0,50 0,4998 99,96 0,14
0,50 0,50 0,4997 99,94
0,50 0,90 0,9013 100,14
140% 0,50 0,90 0,8998 99,98 0,10
0,50 0,90 0,8996 99,96
Ty 1¢ phuc hoi trung binh (%) 100,18
RSD trung binh (%) 0,26
Tap C
0,015 0,009 0,00905 100,6
60% 0,015 0,009 0,00895 99,4 0,87
0,015 0,009 0,00910 101,1
0,015 0,015 0,01490 99,3
100% 0,015 0,015 0,01495 99,7 0,72
0,015 0,015 0,01510 100,7
0,015 0,021 0,02105 100,2
140% 0,015 0,021 0,02085 99,3 0,45
0,015 0,021 0,02095 99,8
Ty 1¢ phuc hoi trung binh (%) 100,1
RSD trung binh (%) 0,67

Nhan xét: Két qua cho thiy ty 1& thu héi coa aspirin va tap C lan luot trong khoang tir
99,94-100,7% va 99,3-101,1%, ty 1& hdi phuc trung binh aspirin la 100,18% va tap C1a 100,10%
(ndm trong khoang quy dinh tir 98-102%), Do léch chuan twong dbi cua aspirin va tap C lan
luot 1a RSD = 0,26 < 2% va RSD = 0,67 < 2% thap hon gidi han trong Dugc dién My 2024 1a
4%, Quy trinh phan tich dap (mg yéu cau vé ty 1¢ phuc hdi theo hudng din cua ICH.

IV. BAN LUAN

So sanh DDVN V quy trinh dinh lugng aspirin va thtr gidi han tap C trong vién nén
bang 2 quy trinh khac nhau, trong d6 tap C dugc xac dinh bang phuwong phap so mau va
aspirin dinh lugng bang phwong phap chuan d6 thé tich, c6 do chinh xac khong cao, Nghién
ctru cho thay quy trinh dinh luong aspirin va tap C dugc dinh lwong dong thoi bang HPLC
dau do day diod quang dat do dic hiéu cao, khong bi sai s6 do quan sat, Vé d6 nhay va gi6i
han phat hién, phuong phap dat LOD = 0,05 pg/mL va LOQ = 0,15 pg/mL cho tap C, cho
thdy kha ning phat hién va dinh luong cac mic tap C rat thap, pht hop vai yéu cau kiém
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soat chat lugng thudc nghiém ngat, Tinh tuyén tinh cao (R = 0,9993 cho aspirin va R? =
0,9998 cho tap C) véi khoang tuyén tinh rong, Do chinh xac va d dung cua phuong phap
c6 %RSD < 2% cho ca aspirin va tap C, va ty 1¢ phuc ho6i nam trong khoang 98-102%,
Nhimg két qua nay cho thdy phuong phap on dinh, 13p lai va phi hop dé ap dung trong kiém
nghiém 16 san pham

So sanh v6i Dugc dién Anh 2024 [4] dinh luorng vién nén aspirin bang phuong phap
chudn d9 thé tich, quy trinh dinh luong dong thoi aspirin va tap C bang HPLC-DAD ¢6 do
tin cay ddc hi€u cao hon va han ché sai sb do quan sat

So sanh véi Duoc dién My 2024 [3] ¢6 quy trinh dinh lugng vién nén aspirin va gidi
han tap C 1a 2 chi ti€u ddc 1ap, Trong d6 gidi han dinh lugng tap C duogc tinh trén ty 1€ phén
trdm so v&i vién aspirin danh nghia, chua tinh ra ham lugng chinh xac voi RSD dao dong
16n 4%, Quy trinh dinh luong dong thoi aspirin va tap C trong nghién ctru cho két qua dinh
luong chinh xac ca aspirin va tap C dong thoi trong 1 1an phén tich, gidi han tap C/aspirin
12 0,015% < 0,3%, gia tri d0 Iéch RSD 1a 2% < 4% so v6i dugc dién My 2024, ngoai ra quy
trinh khong sir dung chét hoat dong bé mit 1a Natri 1-heptanesulfonate anh huong dén do
bén cot phan tich,

V.KET LUAN

Nghién ctru dd xay dung va tham dinh quy trinh dinh lugng dong thoi aspirin va tap
C trong vién nén véi diéu kién sac ky pha dong acetonitrile : nuéc acid phosphoric ty 18
40:60, pH 1,6; 0,5 M, pha tinh: cdt Phenomenex Gemini NX 15 cm x 4,6 mm x 5 pm, tbc
d6 dong: 1 ml/phut, nhiét do cot 25°C. Quy trinh dat tinh twong thich hé thong, do dic hiéu,
d chinh xac, do tuyén tinh, 6 dung theo hudng dan ICH. Phuong phap xay dung dap ung
day du yéu cau cia mot quy trinh phan tich dinh luong méu gia 1ap va c6 thé tlep tuc nghién
ctru mé rong ung dung dinh lwong ddng thoi aspirin va tap C trong cac san pham vién nén
dang luu hanh trén thi truong.
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