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In this study, an HPLC method for the simultaneous analysis of
hydrochlorothiazide and irbesartan in pharmaceutical formulations
was developed and validated. The chromatographic separation was
performed on a Nucleosil 100 column (250 x 4.6 mm; 5 pm). The
mobile phase consisted of two solvents: Mobile Phase A (0.1%
trifluoroacetic acid in water) and Mobile Phase B (0.1%
trifluoroacetic acid in acetonitrile). A gradient elution program was
employed with a flow rate maintained at 1.5 mL/min, and the
injection volume was set to 20 pL. Detection was carried out at a
wavelength of 205 nm. The results demonstrated good linearity (R >
0.999) with linear regression equations of y = 49739x for HCTZ and
y = 118902x for IRB. The accuracy and precision of the method met
the required criteria, with an RSD of less than 2%. The average
recovery rate ranged from 100.29% to 101.95% for HCTZ and from
99.14% to 100.18% for IRB. The validation data showed that the
method was validated according to the guidelines and met the

ASEAN requirements for analytical method validation.

PINH LUQONG PONG THOT HYDROCHLOROTHIAZID VA IRBESARTAN
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Trong nghién ctru nay, mot phuong phap sic ky long hiéu ning cao dé
phan tich ddng thoi hydrochlorothiazide va irbesartan trong cic cong
thirc dugc pham di dugc phat trién va xac nhan. Phan tach sic ky dwoc
thuc hién trén cot Nucleosil 100 (250 x 4,6 mm; 5 um). Pha déng bao
gom hai dung mdi: Pha dong A (axit trifluoroacetic 0,1% trong nudc)
va Pha dong B (axit trifluoroacetic 0,1% trong acetonitril). Chuong
trinh rira giai gradient duoc sir dung véi toe do dong chay dwoc duy tri
o0 muc 1,5 mL/phut va thé tich tiém duoc dat & muac 20 pL. Phat hién
dugc thyc hién ¢ budce song 205 nm. Két qua chimg minh tinh tuyén
tinh tot (R2 > 0,999) véi cic phuong trinh hoi quy tuyén tinh y =
49739x dbi véi HCTZ va y = 118902x ddi voi IRB. Do chinh xac va do
tin cay cia phuong phap dap tng cac tiéu chi yéu cau, véi RSD nho
hon 2%. Ty 1& thu hdi trung binh dao déng tir 100,29% dén 101,95%
d6i v6i HCTZ va tir 99,14% dén 100,18% ddi voi IRB. Dir lidu xéc
nhan cho thiy phuong phap di duoc x4c nhén theo cac huéng din va
dap tmg cac yéu cau cua ICH vé xac nhan phuong phap phén tich.
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1. Pt van dé

Trong bdi canh stic khoe hién nay tai Viét Nam, bénh téng huyet ap va bénh tim mach dang la
cac van dé quan trong, dac biét 1a trong dan s6 ngudi 16n tuol Bénh tang huyét ap duogc coi la
yéu té nguy co tim mach hang dau, gay ty 18 tir vong va mac bénh cao hon so véi nhidu nguyén
nhan khac nhu hut thuoc 14 hodc tang duong huyét. Tuy c6 nhiéu thuoc Chong tang huyet ap kha
dung, nhung mot s6 khong it cac bénh nhan khong dat dugc chi s6 huyét ap mong mudn va vi
VAy Van c6 nguy co tim mach cao.

Viéc két hop tac dung cua nhiéu duoc chat khac nhau s& cung cip giai phap diéu tri hiéu qua
hon. Irbesartan (IRB) phdi hop véi hydroclorothiazid (HCTZ) véi liéu ¢é dinh 1a mot liéu phap
phdi hop chéng ting huyét ap dugc cong nhan dé diéu tri bénh nhan khong kiém soat dugc huyét
ap mot cach thoa dang bang don tri liéu va dé diéu tri ban dau cho bénh nhan c6 kha ning can
dung nhiéu thudc dé dat dugc huyét ap mong mudn [1], [2].

Nganh cong nghiép duoc pham ngay cang phat trién da tao diéu kién thuan lgi cho viéc xuat
hién ngay cang pho bién cac ché pham két hop nhiéu duogc chét vai nhau [3] — [5]. Do dé, viéc
phat trién cac phuong phép phén tich cac ché pham da thanh phan s& 1a mot dong gép quan trong
trong cong tac kiém tra chat lugng thudc trén thi truong [6]-[10]. Pi co cong trinh trong nu6ce
phan tich dong thoi hai hop chat hydrochlorothiazide va irbesartan bang phuong phép
LC/MS/MS. Tuy nhién, phuong phap HPLC c6 nhiéu wu diém quan trong so véi LC/MS/MS khi
xét vé chi phi, tinh don gian trong van hanh, tinh tng dung rong rai, va kha ning xur Iy cic mau
khong phuc tap. HPLC thich hop cho cac phong thi nghiém c6 ngudn luc han ché hoic khong
can do nhay qua cao, trong khi LC/MS/MS manh hon & kha nang phén tich mau phuc tap va yéu
ciu do nhay rat cao.

Tinh méi cua nghién ctru nay nam & viéc phat trién mot phuong phap HPLC véi cac cai tién
vé pha dong, cot sic ky, chuwong trinh rira giai gradient dé phan tich dong thoi
hydrochlorothiazide va irbesartan trong cac cong thirc dugc pham. Két qua cua nghién cu nay
c6 thé cung cap thém mot phuong phap kiém nghiém nham dam bao kiém soat t6t chat luong
dugc pham trude khi dén tay nguoi bénh. Phuong phap nay da dugc xdc nhan day du theo cac
tiéu chi cia ASEAN, dam bao tinh chinh xac, dd nhay va tinh 6n dinh cao, véi kha ning phat
hién va thu hdi tot, déng thoi tdi wu hoa quy trinh dé dat duoc két qua dang tin ciy trong thoi
gian ngan.

Trong bai bao nay, chung t6i gisi thiéu két qua vé xay dung quy trinh phén tich dong thoi
hydrochlothiazid va irbesartan bang phuong phap sic ky 1ong hiéu ning cao (HPLC).

2. Nguyén liéu va phwong phap
2.1. Chdt doi chiéu, trang thiét bi, dung méi va héa chit

Hydroclorothiazid s 16: QT3000224 - Vién Kiém nghiém thuéc TP. H6 Chi Minh, ham
lwong 99,5% tinh trén ché phdm nguyén trang.

Irbesartan - S6 16: QT2010822 — Vién Kiém nghiém thudc TP. H6 Chi Minh, ham luwong
99,6% tinh trén ché pham nguyén trang.

Trang thiét bi:

May sic ky 16ng hiéu ning cao SHIMADZU LC 20-AD, diu do DAD

Cot sic ky Nucleosil 100 (250 x 4,6 mm; 5 um)

Can phan tich dién tir Mettler Toledo

Dung mdi va hoa chat:

Cac loai dung moi dung cho HPLC: Acetonitril, methanol, acid trifluoroacetic (TFA)

2.2. Péi twong nghién ciru

Vién nén IHYBES — H150 s6 16: 040523, ngay san xuat 24/05/23, han ding 24/05/26, nha san
xuat: CPDP Agimexpharm.
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2.3. Phwong phdp nghién ciru

2.3.1. Xdy dung quy trinh phén tich dong thoi hydrochlorothiazide va irbesartan bang phirong
phap HPLC

Chudn bi mau

- Chudn bj dung dich chudn géc

+ Dung dich chuan goc IRB: Can chinh xac khoang 75 mg IRB cho vao binh dinh mic 100
mL, thém khoang 60 mL acetonitril lic cho tan hoan toan, sau d6 thém acetonitril vira du thé tich
lac d@éu.

+ Dung dich chuan géc HCTZ: Can chinh xac khoang 6,25 mg HCTZ cho vao binh dinh mirc
100 mL, thém khoang 60 mL acetonitril lic cho tan hoan toan, sau d6 thém acetonitril vira du thé
tich lac déu.

- Dung dich chudn hén hep: Lay chinh xac 10 mL dung dich IRB va 10 mL dung dich HCTZ
cho vao binh dinh mic 100 mL, thém acetonitril vira du thé tich, lic déu. Loc qua gidy loc
Millipore 0,45 pm. Dung dung dich nay tiém sic ky.

- Dung dich the

Can 20 vién, xac dinh khéi luong trung binh vién. Nghién thanh bot min.

Can mot lugng bot vién twong duong 75 mg IRB cho vao binh dinh mic 100 mL. Thém
khoang 60 mL acetonitril siéu 4m 20 phut, d& nguoi, thém acetonitril vira du thé tich, lic déu. Loc
bé 20 mL dich loc dau.

Ly chinh xac 10 mL dich loc cho vao binh dinh mac 100 mL, thém acetonitril lic déu. Loc
qua gidy loc Millipore 0,45 um. Dung dung dich nay tiém séc ky.

- Dung dich placebo

Can mot lugng placebo twong duong placebo cua % vién cho vao binh dinh mac 100 mL.
Thém khoang 60 mL acetonitril si€u am 20 phut, dé nguoi, thém acetonitril vira du thé tich, lac
déu. Loc (b6 20 mL dich loc ddu). LAy chinh x4ac 10 mL dich loc cho vao binh dinh mtrc 100 mL,
thém acetonitril lic cho tan hoan toan. Loc qua gidy loc Millipore 0,45 pm.

Piéu kién sdc ky

+ Cot thép khong gi (25 cm x 4,6 mm) dugc nhdi pha tinh octyldecylsilan (kich thuéc hat 5 um).

- Pha dong: - Pha dong A: acid trifluoroacetic acid 0,1% trong nudc va pha dong B: acid
trifluoroacetic acid 0,1% trong AcCN

205- Detector PDA. Budc song phat hién Bang 1. Chuong trinh gradient
nm o ~ ~
- Tée o dong: 1,5 mL/phat (Tpr},‘fi'g'an e ThRane®
- Thé tich tiém: 20 pl. 0.00 85 15
- Str dung chuong trinh gradient dung 5.00 5 95
méi & Bang 1. 7.00 85 15
10.00 85 15

2.3.2. Tham dinh quy trinh

Tuong thich hé thdng, tinh tuyén tinh, tinh dac hiéu, do lap lai, do chinh xac trung gian va do
dang [11], [12].

3. Két qua va ban luin
3.1. Khdo sdt tinh phit hop ciia hé thong

Thuc hién tiém 6 14n dung dich chuan & ndng d6 dinh lwong ghi lai cac thong ’sé sac ki: Thoi
gian luu tuwong doi, dién tich peak va do phan giai gitra tin hi¢u HCTZ va IRB. Két qua trinh bay
trong Bang 2.
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Két qua thong ké Bang 2 cho thay, sau 6 lan sic ky, dién tich pic va thoi gian luu c6 RSD <
2%; gia tri d0 phan giai (Rs) 16n hon 1,5. Vay phuong phap dat tinh phu hop cua hé thong.

Bang 2. Két qua khdo sdt tinh phit hop cua hé théng ciia phwong phdp (n = 6)

HCTZ IRB
tr (phit) S (nAU x gidy) As tr (phit) S (nAU x giay) As Rs
B 5,130 318387 0,9 6,640 894513 15 23,60
RSD (% 0,07 0,12 0,06 0,15

3.2. Tinh dic hiéu

Tién hanh sic ky miu trang, mau dbi chiéu va mau thtr. Két qua dugce trinh bay ¢ Hinh 1 va
Hinh 2. Két qua cho thiy mau tring khong cé pic tring voi pic chit phén tich. Thoi gian luu cua
pic chinh trong mau thir twong tng Vi thoi gian luu cua pic chinh trong mau d6i chiéu. Pho tir
ngoai tai thoi gian luu cua cac pic trong mau thtr gidng phd tir ngoai cia miu ddi chiéu. Bo tinh
khiét ciia cac pic 1on hon 99%. Hai pic cua hai dang dong phan c6 phd UV gidng nhau. Vay
phuong phap co tinh dac hiéu.
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Hinh 1. Sdic ky do khdo sat tinh dac hiéu placebo Hinh 2. Sac ky do cua hydrochlorothiazide va
tai diéu kién sac ki (cot Nucleosil 100 (250 x 4,6 irbesartan tai diéu kién sdac ki (ct Nucleosil 100
mm, 5 um) (250 x 4,6 mm; 5 um)

3.3. Tinh tuyén tinh

Tir dung dich chuan gdc, tién hanh pha mot diy chuan hdn hop (tuwong tng ndng do lan lugt 1a
20%, 40%, 60%, 80%, 100%, 120%, 140% va 160%) theo Bang 3. Két qua Bang 3 cho thay, trong
khoang nong d¢ da khao sat ciia HCTZ, IRB c6 su twong quan tuyén tinh chat ché giita dién tich
pic vai ndng do déi vai ca hai hoat chat, phwong trinh hdi qui 1an luot 1a y = 49739x cho HTCZ va
y = 118902x cho IRB v&i hé sb hdi quy tuyén tinh (r) déu Ién hon 0,999, chiing té phuong phap dat
yéu cau do tuyén tinh. Hinh 3 va Hinh 4 trinh bay dir liéu tuyén tinh ctia phuong phap.

Bang 3. Cdch pha déy dung dich chudn hén hop

. P " HCTZ IRB
Khoan% nong do Nong do A Nong do T
(%) (ng/ml) Dién tich pic (ug/ml) Dién tich pic
20 1,330 64589 14,540 184139
40 2,660 128620 29,080 365259
60 3,990 193575 43,620 547637
80 5,320 258374 58,160 729662
100 6,650 320677 72,700 905249
120 7,980 386926 87,240 1091424
140 9,310 443834 101,780 1265892
160 10,640 497154 116,320 1449731
DPuong hdi quy y = 49739x y = 118902x
R 0,9992 1
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3.4. D¢ lap lai, dp chinh xdc trung gian va dj ding

D6 chinh xéac: Tién hanh phan tich 6 mau khac nhau, 1ap lai trong 2 ngay. Gia tri RSD (%) két
qua dinh lwong ham lwong hoat chit c¢6 trong cic mau < 2,0%. Vi vay, qui trinh dinh lugng dat
yéu cau do chinh xac

Bang 4. Két qua khdo sdt do \ap lai va do chinh xdc trung gian (phong 1)

S6 mau HCTZ (%) IRB (%)
(n) Ngay 1 Ngay 2 Ngay 1 Ngay 2
1 98,22 97,29 106,66 105,53
2 98,53 98,12 106,74 106,35
3 99,13 99,28 107,81 107,19
4 99,38 99,15 107,52 107,46
5 98,36 97,64 106,61 105,66
6 98,96 97,52 107,68 105,56
TB(%) 98,47 106,73
RSD(%) 0,74 0,78
Bang 5. Két qua khdo sdt do \ap lai va dé chinh xdc trung gian (phong 2)
S6 mau HCTZ (%) IRB (%)
(n) Ngay 1 Ngay 2 Ngay 1 Ngay 2
1 98,22 97,29 106,66 105,53
2 98,53 98,12 106,74 106,35
3 99,13 99,28 107,81 107,19
4 99,38 99,15 107,52 107,46
5 98,36 97,64 106,61 105,66
6 98,96 97,52 107,68 105,56
TB(%) 98,47 106,73
RSD(%) 0,74 0,78

Két qua & Bang 4 va Bang 5 cho thiy d6 lap lai cac két qua dinh lwong cia HCTZ, IRB déu
c6 gia tri RSD < 2,0%. Diéu nay ching to phuong phéap c6 do lap lai trong ngay tét.

Nhan xét: Chénh léch két qua ham luong trung binh giita 2 phong thi nghiém dat trong
khoang gidi han (< 2,0%) va gia tri RSD cuia 2 phong thi nghiém < 2,0% dbi véi ca hai hoat chat
cho thay phuong phap c6 do lap lai tot gitra hai phong thi nghiém khac nhau.

Do ding: dugc xac dinh béng cach danh gia kiém tra d¢ 1ap lai cua phuong phap phéan tich
thong qua gia tri do phuc hoi. Tién hanh thyc hién téi thiéu 9 lan dinh luong trén it nhat 3 mirc
nong d¢ khac nhau. Do dung duoc thyc hién bang cach thém chuan vao mau placebo ¢ ba muc
nong do 80%, 100%, 120% so véi nong do dinh lugng. Mdi mic nong do chuan bi 3 mau va tién
hanh sic ky theo didu kién sic ky di chon. Tinh ty 1& phuc hoi.
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Bang 6. Két qua tham dinh dg diing

Luwong placebo Luong thém PN Luwogng tim lai Ty 1€ phuc
(mg) (mg) Dién tich ple (mg) hdi (%)
2242 4,89 238135 4,97 101,71
2245 512 249832 5,22 101,92
223,9 5,01 240562 5,02 100,29

HCTZ 223,7 6,34 308801 6,45 101,73
2244 6,42 313359 6,54 101,95
223,8 6,17 300849 6,28 101,84
223,17 7,76 374925 7,83 100,91
2235 7,82 383201 8,00 102,35
224,3 7,71 373687 7,81 101,23
Trung binh (%) 101,55
RSD (%) 0,62
224,2 60,17 740943 60,22 100,08
2245 65,34 806674 65,56 100,34
223,9 60,92 750925 61,03 100,18
223,7 76,85 937893 76,23 99,19
IRB 2244 76,91 943138 76,65 99,66
223,8 73,56 901430 73,26 99,60
223,7 91,02 1110323 90,24 99,14
2235 91,89 1131264 91,94 100,06
224,3 90,46 1104933 89,80 99,27
Trung binh (%) 99,72
RSD (%) 0,46

Nhan xét: Két qua Bang 6 cho thay phuong phép c6 d6 dung cao véi ty 1¢ tim lai tir 98,0% -
102,0% va RSD < 2,0% dap tng yéu cau vé& d6 dung ciia phuong phap.

Ap dung qui trinh phén tich dé xac dinh ham luong mau chta hydroclorothiazid va irbesartan
dang luu hanh trén thi truong. Tién hanh nhu phuong phap xir li mau tai muc 2.3. Két qua trinh
bay trong Bang 7.

Bang 7. Ham heong mau chira hydroclorothiazid va irbesartan dang lwu hanh trén thi trieong

Quy trinh 2
Tén miu S6TT Ham lwong (%)
HCTZ IRB
Thir 1 98,72 99,98
IHYBES — H150 Thtr 2 99,03 100,68
Thir 3 98,91 101,23
Trung binh (%) 98,89 100,63
RSD (%) 0,16 0,62

4. Két luan

Béng phuong phap HPLC, véi cot sic ky Nucleosil 100 (250 x 4,6 mm; 5 um), chiing toi xay
dung duoc quy trinh phéan tich dong thoi hydroclorothiazid va irbesartan bang phwong phap sac
ky 16ng hiéu ning cao hoan toan méi. Tinh méi cua nghién ciru nay nam & viéc phat trién mot
phwong phap HPLC véi céc cai tién vé pha dong, cot sic kY, va chuong trinh rira giai gradient dé
phan tich gitp cho viéc phat trién nghién ciru thude c6 thém nhiéu sy lya chon. Quy trinh c6 tinh
dac hiéu, dat d6 chinh xac (RSD < 2%), dat do dung véi ty 1€ thu hoi tir 98% — 102% (RSD <
2%). Két qua thu dwoc gop phan vao viéc phan tich dong thoi hai hoat chit va co6 thé ang dung dé
x4c dinh ham lwong trong nguyén liéu hydroclorothiazid, irbesartan va cac ché phim déng thoi
chtra hydroclorothiazid va irbesartan dang luu hanh trén thi truong.
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