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Abstract: Objectives: To develop and validate a procedure for the simultaneous quantifing perindopril
arginine (PER), amLodipine besylate (AML) va indapamide (IND) in tablet by high-performance liquid
chromatography (HPLC). Methods: PER, AML and IND were simultaneously determined by HPLC using a
Reliant C 4 Column (100 A, 5 um, 4,6 mm x 150 mm), column temperature of 26°C, flow rate of 1.0 mL/min,
detector UV at 215 nm, injection volume was 20 uL, mobile phase consisting of acetonitrile and 0.2% phosphoric
acid in water with a gradient program, validated according to ICH guideline. Results: The validation results for
system suitability, specificity, linearity, precision, and accuracy showed that this mthod conformed to the ICH
requirements. Conclusion: The quantitative method can be used to simultaneously quantify PER, AML and IND
in tablet.
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NGHIEN CUU PINH LUONG DONG THOI PERINDOPRIL ARGININ, AMLODIPIN
BESYLAT VA INDAPAMID TRONG VIEN NEN BANG PHUONG PHAP SAC KY LONG
HIEU NANG CAO
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Tom tit: Muc tiéu: Xdy dung va tham dinh quy trinh dinh lwong dong thoi perindopril arginin (PER),
amLodipin besylat (AML) va indapamid (IND) trong vién nén bang sac ky long hiéu nang cao (HPLC). Phuong
phap nghién ciru: Dinh hiong PER, AML va IND bang phwong phap HPLC véi cét sdc ky Reliant C 15 (100
A, 5 um, 4,6 mm x 150 mm), nhi¢t do cot 26°C, toc dg dong 1,0 mL/phiit, detector UV tai buéc song 215 nm,
thé tich tiém 20 uL, pha déng gom acetonitril: dung dich acid phosphoric (0,2% trong nuwéc) theo chwong trinh
gradient; tham dinh phwong phap theo hieéng dan ciia ICH. Két qud: Phirong phdp dam bao tinh tiong thich hé
thong, tinh dic hiéu, khodng tuyén tinh, @ chinh xdc va dj diing theo quy dinh ciia ICH. Két lugn: Phirong phdp
dinh lwong dam bdo cdc yéu cau va c6 thé sir dung dé dinh heong dong thoi PER, AML va IND trong vién nén.

Tir khoa: Perindopril; AmLodipin; Indapamid; HPLC; Vién nén.
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1. PAT VAN PE

Hién nay & Viét Nam ciing nhu trén thé gidi, dang
thudc phéi hop giita PER, AML va IND da va dang dugc
st dung rong rii trong diéu tri ting huyét ap, dic biét ¢
bénh nhén cn phbi hop nhiéu co ché ha huyét 4p hoic
chura kiém soat dugc huyét ap bang don tri liéu. Su phdi
hop nay tic dong dong thoi 1én hé renin-angiotensin-
aldosteron, co tron thanh mach va tai hép thu natri tai
ng than, gitip kiém soat huyét ap hiéu qua, cai thién tuan
thi diéu tri va giam nguy co bién ¢ tim mach [1 — 3].

Dé kiém soat chét lwong cac ché pham phdi hop, cin
¢6 phuong phép dinh lugng dong thoi ba hoat chit bao
dam d6 dac hiéu, do chinh xac va do ding. USP va BP
hién mai c6 chuyén luan riéng cho tung hoat chét, chua
c¢6 chuyén luan dinh lugng dong thoi trong vién nén.
Vé&i mot s6 nghién ciu trude day da ap dung HPTLC
hodc HPLC-UV dé dinh luong déng thoi ba hoat chat
nay trong ché phdm, cac phuwong phap nay van ton tai
mot s6 han ché nhit dinh. HPTLC tuy t6i wu cho viéc
sang loc nhanh va tiét kiém chi phi [4], nhung HPLC-UV
van 1a lua chon bit bude trong thAm dinh chinh thuce, thu
nghiém d6 6n dinh va dinh luong tap chét theo yéu cau
cua cac co quan quan Iy nho d chinh xac va do tin cay
cao. D4 v6i cac quy trinh HPLC-UV d3 cong bd, viée sir
dung dém mudi phosphate lam ting rui ro két tua, gay tic
nghén va giam tudi tho hé thong/cot phan tich [5]. Ngoai
ra, viéc dung ti 16 dung méi hiru co cao dé rira giai nhanh
dan dén s dia 1y thuyét thip va hé sé kéo dudi 16m, co
thé anh huong dén d6 6n dinh cua két qua dinh luong [5].
Tir cac nguyén nhan do, ching t6i phat trién mot phuong
phép ¢6 quy trinh xir Iy mau va diéu kién phan tich don
gian, than thién véi thiét bi nhung van dap tng day du
cac tiéu chuan thAm dinh cua ICH va Dugc dién Viét
Nam, phti hop cho kiém nghiém thuong quy ché pham
két hop ba hoat chat nay.
2. THUC NGHIEM
2.1. Pdi twong nghién ciru

Mau ché pham vién nén dang két hop ctia perindopril,
amLodipin va indapamid dang luu hanh trén thi truong:
T1 va T2 déu c6 ham luong PER, AML va IND lan luot 1a
5mg, S mgva 1,25 mg.
2.2. Nguyén vit liéu, thiét bi nghién ctru
2.2.1. Thiét bi, dung cu

- Hé théng HPLC Alliance Waters 2695D; Cot séc ky
pha déo Reliant C18 (100 A, 5 um, 4,6 mm x 150 mm).

- Can phan tich Mettler Toledo d6 chinh xac 0,1 mg.
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- Céc thiét bi, dung cu khac: may siéu am, micropipet,
dung cu thily tinh can thiét (binh dinh muc, pipet, éng
dong, phéu loc...).

2.2.2. Héa chit va chit chuén:

- Dung moi, hoa chat: Acetonitril, ethanol, acid
phosphoric (HPLC, Merck - Puc), nude cét 2 1an dat tiéu
chuén tinh khiét dung cho phan tich sic ky.

- Chéit chuin: Perindopril arginin (Cy3HyN, Oy,
C.H,,N,O,), ham lugng: 94,9% (nguyén trang), SKS:
QT4250125 va amLodipin besylat (C,,H,,CIN,O,.
CH,O,S), ham lugng: ?9,9% (nguyén’ trang), ‘SKS:
QT1450124 cia Vién Kiém nghiém thudc TP. Ho Chi
Minh; indapamid (C,H,,CIN;0,S), ham luong: 98,4%
(nguyén trang), SKS: C0321244 ciia Vién Kiém nghiém
thudc Trung wong.

2.3. Pbi twong va phwong phap nghién ciru

* Phuong phap chun bj mau

- Mau dung méi: Dung dich ethanol 70%.

- Dung dich chuin géc: Can chinh xac khoang
100 mg PER, 100 mg AML va 25 mg IND vao binh dinh mrc
100 mL, thém EtOH 70% dén vach dé thu dugc dung dich
chuin gdc c6 ndng do twong tmg 1000 pg/mL, 1000 pg/mL
va 250 pg/mL.

- Dung dich chuan lam viéc: Pha lodng dung dich chuén
gdc bang EtOH 70% thu duoc diy chuan c6 nong do PER
va AML 50 — 150 ug/mL, IND 12,5 — 37,5 pg/mL.

- Dung dich thi: Can chinh xac 20 vién nén, tinh khéi
luong trung binh vién va nghién min. Can chinh xac mot
luong bot vién tuong duong khoang 10 mg PER, 10 mg
AML va 2,5 mg IND vao binh dinh mtic 100 mL, hoa
tan va dinh muc dén vach bfing dung dich EtOH 70% thu
dugc dung dich tht. Loc qua giéy loc, bé 10 mL dich loc
dAu, thu duoc dung dich c6 ndng do cudi cing 13 100 pg/
mL PER, 100 pg/mL AML va 25 pg/mL IND.

* Khao sat, lua chon diéu kién sdc ky

Dua trén cac tai liéu tham khdo va cac trang thiét bi,
dung méi ¢6 san, ching t6i da tién hanh khao st Iya chon
mot s6 thong s6 cua diéu kién sic ky gdom: khao sat lua
chon budc song phat hién, khao sat pha dong (thay doi
thanh phan va ty 18 cac dung méi trong pha dong).

* Tham dinh phuong phap da lya chon

Phuong phéap phan tich phai dat yéu cau ctia ICH [6]
vé thim dinh phuong phéap dinh luong bao gdm chi tiéu
vé danh gia tinh tuong thich hé théng, d6 dic hiéu, duong
chuén va khoang tuyén tinh, d6 diing va do chinh xéc.
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* Xir Iy s6 liéu

Cac két qua thyc nghiém dugc tinh toan va xtr Iy thong
ké trén Microsoft Excel voi cac ham thong ké thong dung.
3. KET QUA NGHIEN CUU VA BAN LUAN
3.1. Két qua khao sat diéu ki¢n sic ky

*Lya chon pha dong:

Trong qué trinh t6i wu héa didu kién sic ky, kha
nang phan tach ctua cac h¢ pha dong dang dong gém

acetonitrile (ACN) va dung dich acid phosphoric
(H4PO,) 0,2% trong nudc da dugc khdo sat dau tién.
Keét qua cho thay khi st dung ty 1€ ACN 35% va 30%,
amLodipin va perindopril bi rira giai rat nhanh, cac pic
chat phan tich khong tach roi khoi tin hiéu ctia nén mau.
Khi giam ty 16 ACN xudng 25%, mic du tong thoi gian
phén tich kéo dai 1én dén khoang 35 phut, pic perindopril
van chua tach hoan toan khoi duong nén va pic ciia ion
besylate (Hinh 1).
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Hinh 1. Khao st diéu kién sac ky dang dong ACN : H,PO, 0.2% (25 : 75).

Tir cc két qua nay, ché do ria giai dang dong dugc
xac dinh 1a khong dap img muc tiéu tach dong thoi 3
chat phén tich trong thdi gian duéi 30 phut. Do do,
chuong trinh rira giai gradient da dugc nghién ctru va ap
dung; qua qua trinh khao sat, diéu chinh chuong trinh
gradient (Bang 1), diéu kién sic ky t6i uu da duoc thiét

lap. O diéu kién nay, ca 3 chét phan tich duoc rira giai
hoan toan trong khoang 22 phut véi dudng nén én dinh,
céc pic tach hoan toan khoi nhau va khoi cac thanh phan
nén, dong thoi dap tmg day du cac tiéu chudn vé tinh
tuong thich hé thdng nhu hé sé kéo dudi va sb dia Iy
thuyét N.

Bdng 1. Chuong trinh pha dong

Thoi gian Téc dp dong Pha dong (%)
(phut) (mL/phit) Acetonitril Acid phosphoric 0,2%
0 1,0 10 90
25 1,0 48 52
26 1,0 10 90

* Lwa chon budc song phat hién:

Qua tham khao dugc dién My [7] va cac nghién ciru da cong bd, budc song 215 nm cho do nhay tt dbi voi PER,
dong thoi AML va IND ciing c6 dap ting tot, on dinh nén dugc lya chon 1am budc song phat hién cho ca ba hoat chat.

3.2. Két qua thim dinh phuwong phap dinh lwong
3.2.1. Tinh twong thich ciia hé thong

Tién hanh phén tich 6 1dn mau chuan hén hop c6 ndng PER, AML va IND tuong tmg khoang 100, 100 va 25 pg/mL.

Két qua duoc trinh bay trong bang 2.
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Bing 2. Két qua khao sdt do tiwong thich ciia hé thong sdc ky

STT 1 2 3 4 5 6 TB | RSD %

{R (phut) | 12,85 12,79 12,75 12,72 12,70 12,67 12,75 0,49

pEr |SPic(uVis) | 700114 | 698505 | 692958 | 692191 | 695700 | 696133 | 695934 | 0.44
Tf 0,86 0,86 0,85 0,86 0,86 0,86 0,86 -

N 14463 14107 14069 13914 13965 13856 | 14062 -

{R (phat) | 17,03 16,97 16,95 16,92 16,90 16,87 16,94 0,33

AnL, |SPic (V) | 2568201 | 2581079 | 2559349 | 2568614 | 2597274 | 2570511 | 2574171 | 0.52
Tf 1,39 1,41 1,38 1,38 1,39 1,38 1,39 -

N 82161 82319 80059 | 80465 | 79679 | 79132 | 80636 -

tR (phat) | 21,93 21,93 21,93 21,92 21,93 21,91 21,93 0,03

ND |SPic (V) | 1231768 | 1230295 | 1245619 | 1214801 | 1209891 | 1220087 | 1225410| 107
Tf 1,27 1,31 1,29 1,3 1,28 1,25 1,28 }

N 51078 50627 49595 | 49341 | 49846 | 49775 | 50044 -

(ty: Thoi gian luu, S, ic” Dién tich pic; ]} Hé 56 bdt doi; N: Sé dia Iy thuyét; TB: Trung binh)

Do Iéch chuan twong doi RSD (%) c@a thoi gian luu, dién tich pic cfla PER, AMVL va IND trong 6 phép thtr déu trong
khoang cl}o phép (<2%), hé so bat doi lan lugt 1a 0,86; 1,39 va 1,28; so dia Ly thuyét cao. Nhu vay, hé thong phu hop va
dam bao on dinh cho phép phan tich dinh lugng.

3.2.2. D¢ dac hiéu

Phén tich mau dupg méi,rdung Qich c%mén hén hop va dung dich thir c6 ndng d6 PER, AML va IND twong tmg 100;

100 va 25 pg/mL. Két qua sac ky do, pho UV duoc ghi ¢ hinh 2 va hinh 3.

—AML -16.94

—AML -16.95

~IND - 21.93
~IND - 22.05

PER-12.75
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Mau thir
Hinh 3. Phé UV ciia mdu chudn va mau thi.

Séc ky d6 mau dung moi khong xuét hién pic tai thoi gian luu cua RER, AML va IND. Sic ky ¢6 mau chuan va mau
thur ¢6 céc pic tuong ung tai khoang 12,75; 16,95 va 21,93 phut véi pho UV va thoi gian luu phu hop, ching té phuong
phap dap tmg yéu cau vé do dac hicu.

3.2.3. Puomg chudn va khodng tuyén tinh

Phan tich ddy dung dich chuan lam viéc, két qua dugc trinh bay & bang 3.

Bing 3. Moi lién quan giita nong do PER, AML va IND véi dién tich pic

PER AML IND
TT < ~ x ~ x ~
S 1(\1;1/11%1 (]‘lf)’ S e (V) 1(\::;/11%12()) S ;e (1Vs) lgl(;/llgni(; S ;e (1Vs)
i 484 355715 51,95 1295552 12,04 585951
2 72.6 531643 77,93 1959620 18,06 917126
3 96.8 696133 103,9 2580459 24,08 1242397
4 1210 892059 129,88 3265469 30,10 1573620
5 1452 1022736 155,85 3923014 36,12 1938212
Ko Y = 7001,9X + 21874 Y = 25258X + 19486 Y = 55831X + 92945
R = 0,9986 R =0,9999 R=0,9997

(S,: Dién tich pic; KQ: Két qua, STT: S6 thi ti)

Co sy tuong quan tuyén tinh gitra diér‘l tich pic va ndong d¢ chat phan tich trong khgfmg néqg do khao sat voi hé so
tuong quan (R) cia PER, AML va IND déu lén hon 0.998. Phuong phép dat yéu cau vé do tuyén tinh.

3.2.4. Bé chinh xac

- D6 lap lai: Tiém lan lugt 6 mau dung dich thir cing ndng do vao hé thong sic ky.

-bo chinh xac trung gian: Tiém 6 mau dung dich thir dugc chuan bi boi 2 nghién ctru vién khac nhau vao cac ngay
khac nhau. Két qua dugc trinh bay ¢ bang 4.

Bing 4. Két qua khdo sat dé Iap lai va dg chinh xdc trung gian.

Nev | st KL miu PER _ AML _ IND _
® | S V) | gr bt | S V) | bR | S, Vi) | g T
1 0,3064 701110 96,73 2550501 101,889 1288784 99,13
2 0,3082 721864 99,01 2522397 100.178 1264297 96,68
3 0,3016 719044 100,78 2542120 103,171 1268128 99,09
NCV1 4 0,3102 717603 97,79 2541460 100,284 1291864 98,15
5 0,2992 717865 101,42 2513289 102,819 1276503 100,55
6 0,3004 720577 101,4 2521002 102,722 1269877 99,63
TB 99,52 101,84 98,87
RSD (%) 1,99 1,29 1,34
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ey | st KL miu PER . AML . IND .
© | SucV9) | iiuhan | SOV | i uhan | SOV | i nhan
1 0,3042 712856 99,06 2548902 102,56 1285254 99,58
2 0,2976 698765 99,26 2498902 102,78 1259874 99,78
3 0,3028 710234 99,15 2508902 101,42 1279654 99,60
4 0,302 724132 101,36 2518902 102,09 1287251 100,46
NCV2 5 0,2994 695879 98,25 2488902 101,75 1268574 99,86
6 0,303 709857 99,03 2514902 101,59 1287865 100,18
TB 99,44 101,94 99,39
RSD (%) 1,53 0,95 1,08

3.2.5. D) dung

(NCV: Nghién ciru vién; KL: Khoi heong; HL: Ham heong; STT- S6 thir tu)
Két qua tham dinh d¢ thu hoi ctia 3 dugc chat déu nam trong khoang 98 — 102% véi RSD < 2%. Nhu vy, phuong
phéap dat yéu cau vé do chinh xac theo ICH.

Chuén bi cac mau thir thém chuén theo bang 5, pha loang 2 lan va tiém vao hé thong sic ky. Panh gia do thu hoi va
RSD % ciia d6 thu hoi. Két qua trinh bay ¢ Bang 6.
Bing 5. Chudn bi mau tham dinh do dung

MAu thir thém chuén m .. (g) V 50 them (ML) Vicon 700 (ML)
0,3086
80% 0,2994 8,0
0,3062
0,3105 o
100% 0,3082 10,0 Via da
100 mL
0,3023
0,3084
120% 0,3121 12,0
0,3174
Bdng 6. Két qua khao sat do dung cua phwong phap
PER AML IND
Mau NDCTV| Sic |NDCTH| DoTH [NDCTV| *° N]]?HC PoTH|NDCTV| N?HC D6 TH
(ng/mL) |T7C (uvis)| (/mb) | (%) | (ug/mL) (Ri) (gL | (9 |(gml) (Ei) wemL)| @
1 638598 | 76,08 | 983 2317595 | 85,12 | 102,4 1142388 | 18,90 | 98,1
2 | 7744 | 634936 | 78,09 | 100,8 | 83,12 [2259333| 83,45 | 1004 | 19,264 | 1129934 | 19,18 | 99,6
W 3 638320 | 76,80 | 99,2 2300043 | 84,49 | 101,7 1153198 | 19,52 | 101,3
TB (%) 99,4 101,5 99,7
RSD (%) 1,32 0,99 1,61
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PER AML IND

M Ty Sic  |NDCTH| D§TH |[NDC TV i NfHC Po TH [NDC TV i NfHC Po TH
(g/mL) |T7C (uvs)| (Hg/mb) | (%) | (ng/mL) (ES) (ugimpy| 9 |wgmD) (Ei) gmy|

1 708133 | 9480 | 979 2565070 | 104,42 | 100,5 1266923 | 23,58 | 97.9

2| 968 | 711780 | 9557 | 99.8 | 1039 |2529561| 102,32 | 98,5 | 24,08 | 1264643 | 23,68 | 983

100%| 3 710904 | 9827 | 1015 2499369 | 101,83 | 98,0 1259662 | 23,97 | 995
TB (%) 99,8 99,0 98,6

RSD (%) 1,80 1,34 0,86

1 791051 | 118,55 | 102,1 2811290 | 124,94 | 1002 1386236 | 2837 | 982

2| 116,16 | 789296 | 116,84 | 100,6 | 124,68 |2808544 | 123,50 | 99,1 | 28,896 | 1408261 | 28,92 | 100,1

120%| 3 801481 | 11849 | 102,0 2799936 | 121,07 | 97,1 1404292 | 2833 | 98,1
TB (%) 101,6 98,8 98,8

RSD (%) 0,82 1,59 1,16

(S, Dién tich pic; NDCTV: Nong dé chudn thém vao; TTC: Thu thém chudn; NDCTH: Nong dé chudn thu hoi;
TH: Thu hoi; TB: Trung binh)

Ty 1& thu hdi ¢ tat ca cac miu déu ndm trong khoang 98,0 — 102% véi RSD < 2%. Phuong phéap dép tmg yéu cau vé
do dang cua ICH.
3.3. Ung dung xac dinh ham lwgng PER, AML va IND trong ché phim
Ap dung phuong phép dinh lugng 2 ché pham vién nén T1 va T2 voi ty 1 két hop ciia PER, AML va IND 14 5/5/1,25.
K&t qua thé hién trong bang 7.
Bing 7. Két qua dinh hrong ché pham

PER AML IND
Mau | Luwgng can S Ham luong S Ham lwgng S Ham lwgng
(g) pic . pic . pic .
% so voi % so Vo1 % so vOi
(uV-s) me nhan (nV-s) me nhan (nV-s) me nhén

T1.1 0,3005 704587 9,8 99,12 2499745| 10,07 | 101,82 |1276643| 2,47 100,13
T1.2 0,3102 712651 | 9,91 97,12 |2504879| 10,09 | 98,84 |1285272| 2,49 97,65

T1.3 0,3073 712321 | 991 97,99 |(2574201| 10,37 | 102,54 |1274371| 2,47 97,714
TB 98,07 101,01 98,51

RSD % 1,0 1,96 1,41

T2.1 0,3086 720154 | 10,01 98,65 [2538735| 10,22 100,7 |1287843| 2,50 98,36

T2.2 0,3012 718597 | 9,99 100,85 |2518647| 10,14 | 102,35 |1301272| 2,52 101,82

T2.3 0,2985 | 698735 | 9,72 | 98,95 |2507846| 10,10 | 102,84 |1274201| 2,47 | 100,61
TB 99,48 101,96 100,26
RSD % 1,19 1,12 1,76

Két qua: Ham luong PER, AML va IND trong cac ché pham déu tir 98,07 — 101,9% so véi ham lugng ghi trén nhan,
dat yéu cau vé ham luong.
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4. BAN LUAN

Cot Rha (’iéo C,g dai 15 cm va 25 cm (5 um) dugc st
dung pho bién trong HPLC. So véi ¢t 25 cm, ¢t 15 cm
gitp giam 4p suit hé thong, tiét kiém dung méi va rit ngan
thoi gian phan tich, trong khi van bao dam do phan giai va
hinh dang pic dat yéu cau. Vi vay, cot C,, (150 x 4,6 mm;
5 um) dugc Iya chon cho nghién ctru nay.

Do PER c¢6 hé sé hap thy UV thip, budc séng 215
nm dugc Iya chon theo chuyén luan USP. Khao sat phé
UV (Hinh 3) cho thady AML va IND ciing hap thy t6t tai
budc séng nay, cho phép dinh lugng dong thoi ba hoat
chat v6i d6 nhay cao trén hé théng HPLC st dung dau
do UV.

Do PER, AML va IND c6 d6 phan cuc khac nhau,
chuong trinh rua giai gradient voi hé ACN — pha nudc
duoc lya chon nham bao dam kha nang tach va rat ngz“in
thoi gian phan tich. ACN c6 do nhét thép hon methanol,
gop phan giam 4ap suat hé thong. Piéu kién sic ky toi uu

dap tmg yéu cau Dugc dién, dong thoi nang cao hiéu qua
phan tich.

Quy trinh duogc xay dung c¢6 thé ap dung cho cac ché
phdm phdi hop chira PER, AML va IND véi ty 16 ham
luong khac so véi trong nghién ctru sau khi diéu chinh
budc chuan bi mau va duong chuin.

5. KET LUAN

Nghién ciru di xay dung va tham dinh duoc phuong
phap HPLC dinh luong dong thoi PER, AML va IND
trong vién nén s dung cot Reliant C ¢ (100 A, 5 pm,
4,6 mm % 150 mm), toc d0 dong 1,0 mL/phut, dau do
UV tai budc song 215 nm, thé tich tiém 20 pL, pha dong
gdm acetonitril: dung dich acid phosphoric (0,2% trong
nudc) theo chuong trinh gradient. Két qua thim dinh
chtng t6 phwong phap c6 do dic hiéu tt, d6 dung va
d6 chinh xéc cao trong khoang tuyén tinh ctia ca 3 chét,
6 thé sur dung dé dinh luong mét sb ché phém dang luu
hanh trén thi truong.
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