TAP CHi Y DUQ'C HOC CAN THO - SO 71/2024

XAY DUNG VA THAM PINH QUY TRINH PINH LUQNG PONG THOI
AMLODIPIN BESILAT VA INDAPAMID BANG PHUONG PHAP
SAC KY LONG HIEU NANG CAO PAU DO PDA
Huynh Thi My Duyén®, Mai Treng Hoang Long, Nguyén Trin Vinh Khang,
Pham Vé Pai Tién, V6 Thanh Thong, Nguyén Mgnh Quan, Lé Thi Minh Ngoc
Trirong Pai hoc Y Duoc Can Tho
*Email: htmduyen@ctump.edu.vn
Ngay nhdn bai: 09/01/2024
Ngay phan bién: 10/02/2024
Ngay duyét ding: 26/02/2024
TOM TAT

Dat vin d@é: Amlodipin besilat 1a thusc thugc nhém chen kénh canxi, indapamid 1a mét
sulfonamid loi tiéu, s két hop gia hai thudc nay trong cting mét dang bao ché mang lai nhiéu wu
diém nhur dé tuan thu diéu tri, cho sinh kha dung cao, han ché tac dung khdng mong musn cua ting
logi thudc gitp kiém sodt dieoc huyét &p va 1am giam bién cé tim mach. Do dé, viéc nghién ciru dinh
leong duwoc dong thoi amlodipin besilat va indapamid can dioc thuec hién d@é lam co sé dé danh gid
ham Leong hogt chdt trong san pham bao ché. Muc tiéu nghién cizu: Khdo sdt diéu kién sdc ky, xay
dieng va tham dinh phwong phdp dinh lwong dong thoi amlodipin besilat va indapamid bang phirong
phap sdc ky long hiéu ndng cao dau do PDA. DPéi twgng va phwong phdp nghién ciru: Phirong
phap nghién cizu thue nghiém trén thanh phdm vién nén chiza dong thoi hoat chat amlodipin besilat
va indapamid. Két qua: Phwong phap HPLC véi dau do PAD, cét Agilent ZORBAX Eclipse Plus
C18 pha ddo, pha déng gom Acetonitril:Methanol:dém triethylamin 0,8% pH 3,0 diéu chinh bang
acid phosphoric (ti 1¢ 25:30:45, tt/tt), téc dé dong 1 mL/phiit, buéc song phét hién 242 nm. Khodng
nong dé tuyén tinh amlodipin & 4-20 ug/mL, phwong trinh héi qui cia amlodipin 1a § = 106,45x véi
R? = 0,9996 va khodng nong do tuyén tinh 14 0,6-3 ug/mL indapamid la y = 137,27x véi R? = 0,999.
RSD cua dé chinh xac trong ngay amlodipin besilat va indapamid lan luot 14 1,63% va 1,56% va
¢ chinh xac lién ngay lan lwot la 1,86% va 1,395%; dé ding diwoc tham dinh ciia amodipin besilat
va indapamid véi RSD lan luot la 1,41% va 1,38% va dé thu héi trong khodng 98-102%. Két lugn:
Phurong phdp HPLC véi diéu kién sdc ky trén c6 thé duroc ap dung dé dinh heong dong thoi amodipin

besilat va indapamid.

Tir khéa: Amlodipin besilat, indapamid, dinh lrong dong thoi, HPLC.

ABSTRACT

DEVELOPMENT AND VALIDATION OF HPLC-PDA METHOD FOR
THE SIMULTANEOUS DETERMINATION OF AMLODIPINE
BESYLATE AND INDAPAMIDE

Huynh Thi My Duyen®, Mai Trong Hoang Long, Nguyen Tran Vinh Khang,

Pham Vo Dai Tien, Vo Thanh Thong, Nguyen Manh Quan, Le Thi Minh Ngoc

Can Tho University of Medicine and Pharmacy

Background: Amlodipine besylate is a substance belonging to the group of calcium channel
blockers; indapamide is a diuretic sulfonamide. Numerous benefits result from the combination of
these two medications in the bilayer tablet, including simple treatment compliance, high
bioavailability, a reduction in the adverse drug reactions associated with each medication,
assistance in blood pressure control, and a decrease in cardiovascular events. Consequently, studies
that simultaneously measure indapamide and amlodipine besylate must be conducted to assess the
amount of active ingredients in tablets. Objectives: To analyze chromatographic conditions,
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develop, and validate a method to simultaneously quantify amlodipine besylate and indapamide
using high-performance liquid chromatography. Materials and methods: Bi-layer tablets
containing the active ingredients amlodipine besylate and indapamide, utilizing the experimental
research method. Results: HPLC method with PAD detector, reversed-phase Agilent ZORBAX
Eclipse Plus C18 column, mobile phase consisting of Acetonitrile: Methanol: triethylamine buffer
0.8% pH 3.0 adjusted with phosphoric acid (ratio 25:30:45, tt/tt), flow rate 1 mL/min, detection
wavelength 242 nm. The linear concentration range of amlodipine is 4-20 pg/mL; the regression
equation for amlodipine is y = 106.45x with R* = 0.9996; and the linear concentration range of 0.6-
3 ug/mL indapamide is y = 137.27x with R?> = 0.999. The RSD of the intraday precision of
amlodipine besylate and indapamide were 1.63% and 1.56%, respectively, and the interday
precision was 1.86% and 1.39%, respectively. Accuracy was assessed for amodipine besylate and
indapamide with RSD of 1.41% and 1.38%, respectively, and recoveries in the range of 98-102%.
Conclusion: The HPLC method with the above chromatographic conditions can be applied to
simultaneously quantifying amodipine besylate and indapamide.
Keywords: Amlodipine besylate, indapamide, simultaneously quantify, HPLC.

I. PAT VAN PE

Bénh tang huyet ap (THA) dang tr6 thanh van dé bao dong ¢ Viét Nam clng nhu
cac nudGce trén toan thé gisi khi ma 6 nguoi mac phai ngay cang tang. Trong phéc do6 diéu
tri bénh tim mach, viéc phéi hop thudc véi lidu cé dinh dang duoc chl trong du tu nghién
ctru va chap nhan rong rai. Trong d6 c6 su két hop gitta amlodipin besilat va indapamid dé
diéu tri tang huyét ap, su két hop gitra hai thudc nay trong cling mot dang bao ché mang lai
nhiéu uu diém nhu dé& tuan thi trong diéu tri, cho sinh kha dung cao, han ché tac dung khéng
mong mudn cua ting loai [1].

Nghién ciru dinh lugng duoc dong thoi amlodipin besilat va indapamid can dugc
thuc hién dé 1am co sé danh gia ham lwong hoat chét trong vién thi truong, kha ning giai
phdng hoat chat trong dang ché pham sau ting khoang thoi gian nhat dinh. Hién nay, trong
DDVN 5 va USP 44 chi c6 chuyén luan dinh lugng don thanh phan amlodipin va indapamid
[2], [3] chua c¢6 chuyén ludn dinh lwong dong thoi hai chat nay. Trén thé gidi, c6 nghién ciu
dinh lwong dong thoi hai thanh phan nay nhu nghién ctu Patel D. B va cong su nam 2012
[4], Rashmita G. va cong su nam 2013 [5], Bhagat D. M va cong sy nam 2016 [6]... Tuy
nhién, ¢ Viét Nam chua c6 nghién ctru duoc cong bé vé dinh lugng dong thoi amlodipin
besilat va indapamid bang HPLC-DAD. Xuit phat tir nhitng van dé trén, dé tai thuc hién
vé6i hai muc tiéu: 1) Khao sat diéu kién pha d¢ong tach amlodipin besilat va indapamid bang
phuong phap HPLC-PDA. 2) Xay dung va tham dinh quy trinh dinh lugng dong thoi
amlodipin besilat va indapamid.

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién cieu

Chat chuan: Amlodipin besilat s6 16 QT145 120122 (ham luong 103 % tinh trén
hguyén trang), indapamid $6 16 QT264 020121 (ham lugng 97,7 % tinh trén nguyén trang)
do Vién Kiém nghiém thubc Thanh phd H6 Chi Minh cung cap. Thude d6i chung Natrixam®
(Cong ty Les Laboratoires Servier Industrie-Phap) s6 16 6052969, con han st dung 16 thang,
duoc mua tai nha thudc & Can Tho ¢6 hoa don chirng minh nguén gdc Xuét x.

Dung mdi va hoa chat: Acetonitril (ACN) va methanol (MeOH) dat tiéu chuan sic
ky 16ng. Triethylamin (TEA), acid phosphoric va cac dung moi dung trong phan tich dat
tiéu chuan phan tich theo quy dinh.
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Thiét bi: May HPLC Agilent véi cot sic ky pha dao ZORBAX Eclipse Plus C18
(M¥), may do pH Hanna HI 2550, can phan tich (04 s6 1¢) KERN AES 220-4C.

Nghién ctru dugc tién hanh tai B mén Bao ché-Cong nghiép dugc, Khoa Duorc,
Truong Pai hoc Y Dugc Can Tho tir thang 3/2023.

2.2. Phwong phap nghién ctu

2.2.1. Chudn bi mdu

Dung dich chudn géc amlodipin besilat: dung dich c¢6 nong d6 khoang 200 pg/mL
trong methanol. /

Dung dich chudn goc indapamid: dung dich c6 nong d6 khoang 100 pg/mL trong
methanol.

Dung dich hén hop chudn amlodipin va indapamid: st dung dung mdi pha dong pha
lodng dé thu dwoc dung dich c¢6 ndng do khoang 10 pg/mL amlodipin va 1,5 pg/mL
indapamid; loc qua mang loc 0,45 um.

Dung dich mau thir: Can 20 vién thudc Natrixam® SR 10 mg/ 1,5 mg, xac dinh khdi
lugng trung binh cta 01 vién, nghién bot min. Can chinh xac mot lugng bot vién tuong ng
v6i khi luong trung binh 01 vién, cho vao binh dinh mirc 50 mL; thém luong t6i thiéu
MeOH, lic k¥ cho tan va siéu &m 30 phut; thém pha dong vira du 50 mL, lic déu, loc qua
giéy loc, bdé khoang 10 mL dich loc dau. Hat chinh xéac 500 pL dich loc, cho vao binh dinh
mirc 10 mL, thém pha dong vira du 10 mL, lic déu, thu duoc dung dich c6 nong d6 khoang
10 pg/mL amlodipin va 1,5 pg/mL indapamid; loc qua mang loc 0,45 pm.

Dung dich mdu trang: Dung méi pha mau MeOH, pha dong.

Dung dich gia duoc (placebo): Can chinh xéac khoang hdon hop bot gia duge twong
g 01 vién (thanh phan nguyén liéu gia dugc dwa theo patent cia vién Natrixam® SR 10
mg/ 1,5 mg da duoc c¢éng bd) [7], cho vao binh dinh mic 50 mL; thém luong tdi thiéu
MeOH, lic K§ cho tan va siéu 4m 30 phut; thém pha dong vira da 50 mL, lic déu, loc qua
gidy loc, bo khoang 10 mL dich loc dau. Hat chinh xac 500 pL dich loc, cho vao binh dinh
muc 10 mL; thém pha dong vira du 10 mL, lic déu, loc qua mang loc 0,45 pm.

2.2.2. Khdo sdt diéu kién sdc ky

Sau khi tham khao mét sé tai liéu nghién ctu lién quan lya chon diéu kién sic ky
ban dau nhu sau: Pha tinh: Cot sic ky Agilent ZORBAX Eclipse Plus C18 (250 mm x 4,6
mm, 5 pm); Chuong trinh rira giai dang dong ; Thé tich tiém méu: 50 pL; Tdc do dong: 1
mL/phuat; Bude song: 242 nm.

Tién hanh khao sat pha dong theo trinh ty: khao sat loai pha dong, khao sét ti 1& pha
dong, khao sat pH pha dong. Dung mdi sir dung trong hé pha dong s& bao géom nhitng dung
moi rira giai tinh phan cuc tir trung binh d&én cao nhu: ACN, MeOH, nudc cat/hé dém
phostphat - TEA 0,8%.

Yéu cau: Dat cac thong sb sic ky RSD < 2%; sb dia 1y thuyét N > 2000; hé sb bat
d6i 0,8 < As < 1,2; hé s6 phan giai Rs > 1,5; 1<k’ <8.

2.2.3. Tham dinh phwong phdp dinh lwong dong thoi amlodipin besilat va
indapamid

Tinh twong thich hé théng; Tinh dic hiéu; Tinh tuyén tinh; Do chinh x4c, Do dung:
thuc hién theo huéng dan va quy dinh ICH [8].

D¢ chinh x&c: Thé hién ¢ do lap lai két qua va do chinh xéc trung gian thé hién do
l3p lai két qua qua cac ngay khac nhau hozc kiém nghiém vién khéc nhau.
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Dg ding: Dugc thyc hién bang cach thém chuan vao mau gia duoc & ba mirc ndng
do 80%, 100% va 120% so vai nong do do cua tirng hoat chat. Tinh ti 1€ thu hoi dya trén
luong chuan thém vao va lugng tim dugc.
I11. KET QUA NGHIEN CUU

3.1. Khao sat diéu kién sic ky

3.1.1. Khdo sat logi pha déng

Béang 1. Khdo sat loai pha dong va ty I¢ pha dong

HE so phan | He SO bat \pye o dinh| .
giai doi (MAU) Tinh khiet
(Rs) (As) pic

AML | IND |AML | IND |AML| IND | AML | IND

Ti 1€ pha [Thoi gian luy|
H¢ pha dong dong (tR)
(tt/tt)

STT

MeOH: Nudc | 50:50 | 5,555 2,27 729,8 Khong dat

ACN: Nuéc | 50:50 |4,286|4,631] 6,03 1,13 |1,15] 1,16 [1172,4|257,64/Khong dat

ACN: MeOH: 25:25:50(7,112 |4,241| 6,13 2,44 | 2,38 |930,70(168,78] Dat

Nuoe 30:20: 50| 3,721 3,185| 0.98 | 2.05 | 2,33 | 2.44 |904.53|170.70{Khdng dat

25:30:45(5,585 |4,421| 3.47 | 8.13 1,81 | 1,85 [1026,23190,43] Dat

1

2

3 -

4 35:15: 50| 2,783 13,231| 1,53 | 1,03 | 1,41 | 1.51 | 872,54 |156,43| Khong dat
5

6

_):

(-): khdng c6 di liéu pic.

Nhan xét: H¢ pha dong (1) khdng ghi nhan tin hi¢u pic cua indapamid; Hé pha dong
(2) thu dugc tin hi¢u 2 pic dinh nhau khong dat h¢ s6 phan giai; HE pha dong 4,5 khong dat
d¢ phan gidi; Hé (3) va h¢ (6) dat do phan giai > 1,5 trong d6 hé (6) cho thoi gian luu ngén
hon, dién tich dinh 16n hon. Tuy nhién, hé 6 van chua dat hé s6 bat doi (9,8-1,2). Do do, ty
I¢ dung mo6i pha dong (25: 30: 45) dugc chon dé thuc hién nghién ctru tiép theo.

3.1.2. Khdo séat pH pha déng
Béng 2. Khao sat pH pha dong

STT|  Hé pha dong Thoi gian luu (tR) |Hé s0 phan giai (Rs)|Hé so bat doi (As)| Tinh

(25: 30: 45) IND AML | IND | AML | IND | AML |khiét pic
1 égty'\('):p“ﬂegg“TEA 4319 | 5406 | 1092 | 500 | 1,2 | 119 | Dat
2 égg/\('):p'\ﬂle??::TEA 4143 | 5201 | 1525 | 609 | 1,1 11 | Pat
3 égo/'\('):p'\ﬂeg“TEA 4424 | 5609 | 931 | 377 | 129 | 147 | Dat

~ Nhan xét: Hé (1) va hé (2) dat vé h¢ s6 bét ddi tuy nhién dé han ché tdi da anh huong
pH dén cot sac ky, hé pH 3 duoc chon.
3.2. Xay dung va thim dinh phwong phip dinh lwgng dong thoi amlodipin
besilat va indapamid
3.2.1. Tinh twong thich hé théng
Bang 3. Két qua tham dinh tinh twong thich hé théng

tR (phut) S (mAU) N As Rs K
Amlodipin Trung binh 5,37 992,01 9572 1,11 | 536 | 1,59
RSD % 0,15 0,21 1,18 0,00 | 058 | 027
Indapamid |-rnd binh 4,32 205,76 9916 1,11 | 13,04 [ 1,08
RSD % 0,09 0,34 1,45 048 | 059 | 037
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Nhan xét: Céc thong s6 sic ky déu dat trong khoang cho phép: RSD < 2%; 0,8 < As
<1,2; Rs>1,5; N >2000, 1<k’ < 8. Nhu vay, quy trinh dat tinh twong thich hé thong.
3.2.2. Tinh dic higu

Amiodipine |

&) . A | .
(5) /| \
4) I\ [\
(3)
(2)
(1)

Hinh 3. Overlay sic ky do the hién tlnh dac hiéu: (1) mau MeOH (2) mau pha dong;
(3) mau thir gia duoc; (4) mau chuan (5) mau thir; (6) mau thir thém chuan

Nhan xeét:

- Sac ky d6 mau pha dong va mau gia dugc khong Xuat hién pic ¢ trong khoang thoi
gian luu twong tng voi thoi gian luu cua chat chuan trong sic ky dd hdn hop chuan.

- Sac ky d6 mau tha xuét hién pic c6 thoi gian luu tuong tu V6i pic caa chat chuan
trong sac ky @6 hdn hop chuan. Trén sic ky dd mau tha pic cia hoat chat tach hoan toan.

- Sic ky d6 mau thtr thém chuan c6 su ting 1én vé chiéu cao va dién tich cua cac
pic ¢6 thoi gian luu twong dwong véi thoi gian luu cta cac pic trong mau chuan;

- Ph6 UV-Vis tai thoi gian luu cta pic hoat chat trong sac ky d6 mau tha gidng véi
phd UV-Vis tai thoi gian luu cta pic hoat chat trong sac ky dd hdn hop chuan. Pic hoat chat
trong sic ky dé mau thir tinh khiét.

Nhu vay, quy trinh phén tich dat tinh dac hiéu.

3.2.3. Tinh tuyén tinh, mién gia tri, d chinh xdc, dp diing
Bang 4. Két qua khao sét tinh tuyén tinh, mién gié tri, @6 chinh xac va d6 ding

Amlodipin Indapamid
Phuong trinh hoi quy ¥y = 106,45x y = 137,27x
Khoang tuyén tinh 4-20 0,6-3
(Hg/mL)
Amlodipin Indapamid
H¢ s0 twong quan (r) 0,9996 0,9990
Do lap lai Do chinh xac Do lap lai Do chinh xéc trung
(n=6) trung gian (n=12) (n=6) gian (n=12)
0, [
D6 chinh xéc /3 s | RSD | %sovsi| RSD /V° s | RSD | %sovei | RSD
0, 3 0, 0, 3 0,
nhan (%) nhan (%) nhan (%) nhén (%)
99,93 | 1,63 99,94 186 |98,37| 1,56 98,23 1,39
Mic nong | Ty 1é thu hoi 0 Ty 1é thu hoi 0
Po do TB (%) RSD (%) B (%) RSD (%)
dung 80% 100,51 0,41 100,31 1,14
(n=9) 100% 99,61 1,87 98,58 0,37
120% 99,5 1,2 100,74 1,36
Mién gia tri (ug/mL) 8-12 1,2-1,8
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Nhan xét: Quy trinh dat do ding, d6 1ap lai va d6 chinh xac trung gian véi RSD <
2%. Sau khi xtr Iy théng ké bang tric nghiém F, gia tri F thuc nghi¢m déu I6n hon Fo, 05 NéN
phuong trinh hoi quy tuong thich. Klem tra y nghia cua hé s6 b trong phuong trinh hoi qui
bang tric nghiém t cho thiy hé sb a c6 ¥ nghia va hé s6 b khong cd ¥ nghia. Nhu vay,
phuong trinh héi quy cua amlodipin va indapamid lan luot 1a § = 106,45x va § = 137,27x
Vi r? > 0,998 va tuyén tinh trong khoang nong d6 amlodipin tir 4-20 pg/mL va indapamid
tu 0,6-3 pg/mL.

IV. BAN LUAN

Khao sat diéu kién sic ki dé thu dugc diéu kién phi hop can khao sat qua nhiéu budc
chuan hda timg diéu kién cua hé thong sic ki, diéu kién thuc té... trén co sé kién thuc sin
c6 va hiéu biét vé dac tinh ly hda cua chat can phan tich. Xét vé mit cau tric hoa hoc, nhan
thy ca hai hoat chit duoc nghién ciru amlodipin va indapamid déu c¢é log P déu nam trong
khoang tir 1-5 do d6 cot sic ky duge lya chon 14 cot C18 pha dao (ZORBAX Eclipse Plus
C18) bai kha ning tach tt cac chit co tinh phan cyc tir kém dén trung binh. Indapamid c6
budc song hap thu cuc dai lan lugt 1a 240 nm va 279 nm va d6i véi amlodipin lan luot 12
238 nm va 362 nm, két qua khao sat cho thay ca hai hoat chat hip thu dang ké & budc séng
242 nm tuong dong véi nghién ciu caa Patel D.B va cong sy nam 2012 [4], budc séng 242
nm duoc lua chon.

Trong quéa trinh khao sét loai pha dong, nhan thiy viéc chi sir dung MeOH hoic
ACN d6 tinh khiét pic khong dat. Vi vay, hé pha dong bao gom ca ACN va MeOH duogc
tién hanh khao sat véi cac ty Ié khac nhau, trong dé chi ¢6 hé ACN: MeOH: Nudc (25: 30:
45, tt/tt) cho thdng s6 phii hop nhit véi yéu cau can khao sét, tuy nhién hé sé bat dbi cua
cac pic van chua dat. Dya vao cac nghién cau [4], [6], [9], [10], [11] déu st dung hé dém
phosphat trong hé pha dong va tham khao nghién ctiru nam 2014 cia Manish Sharma va
cong su [9] cho thidy TEA la mot chat diéu chinh pH da dugc thém vao trong hé dém nho
g6p phan lam ting do phan cuc pha dong, giam stic cang bé mat va cai thién hiéu suat tach.
Hé dém phosphat-TEA 0,8% da duoc thay thé cho nudc cat trong hé pha dong va tién hanh
khao séat khoang pH tir 2,5 dén 3,5. Két qua cho thay pH 2,5 va pH 3 déu cho théng sb pic
dat yéu cau. Tuy nhién pH 3 da duoc lya chon do c6 théng sb tét hon, 6n dinh va an toan
hon cho ¢ot pha tinh str dung diéu nay ciing twong tw voi pH pha dong duoc sir dung trong
cac nghién ctru Patel D.B va cong su [4], Rashmita G. va cong su [5], Karunakar N va cong
su [10].

Duya trén ham luong vién déi chimng trén thi truong nhom xéac dinh mién gia tri can
phai dinh lvong ham lugng vién. Tham khao cac nghién cuu cua Karunakar N va cong su
nam 2012 [10], nghién ctru Kirtan P. Patel va cong su nam 2020 [11] da dugc chirng minh
vé tinh tuyén tinh caa amlodipin va indapamid & cac mac ndng do thap. Nhom tién hanh
tham dinh tinh tuyén tinh caa amlodipin va indapamid & nong do lan luot 1a 4-20 pg/mL va
0,6-3 pg/mL va da chimg minh duoc quy trinh dat tinh tuyén tinh. Tir ¢6 nhom tiép tuc tién
hanh tham dinh cac yéu cau con lai.

Nghién ctu tham dinh quy trinh da dat tt ca cac yéu cau vé tinh tuong thich hé
théng, do dac hiéu, tinh tuyén tinh, mién gia tri, do dang va do chinh x4c. Pong thoi cac
yéu t6 nhu dung méi pha mau MeOH, pha dong, t4 duoc khong anh hudng dén két qua dinh
luong dong thoi amlodipin besilat va indapamid.
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V. KET LUAN

Két qua khao sat thanh cong su tach amlodipin besilat va indapamid, ddng thoi xay

dung va tham dinh quy trinh dinh luong ddng thoi amlodipin besilat va indapamid tir diéu
kién sic ky khao sét trén ché pham chira amlodipin besilat 10 mg va indapamid 1,5 mg bang
phuong phap HPLC cho thiy quy trinh dat tinh twong thich véi hé thng sic ky, dam bao
tinh chon loc dac hiéu, c6 do dang trong khoang 98-102%, d6 chinh xac cao (RSD < 2%)
va dat 6 chinh x4c trung gian theo huéng dan quy dinh ICH.
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