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TOM TAT

Dat vin dé: Hién nay di c6 mot so6 co so nghién ciu vién nén chira hai thanh phan
rosuvastatin va candesartan. Tuy nhién, cac dwoc dién tham chiéu ciing nhw tap chi chuyén nganh,
chua ¢é tai liéu nao céng bé quy trinh xac dinh tap chdt lién quan trong ché phcfm phoi hop hai
thanh phan trén. Nghién ciru nham xdy dung va tham dinh quy trinh dinh heong cdc tap lién quan
cua candesartan trong vién nén chira hai thanh phan rosuvastatin va candesartan, gép phan xdy
dung tiéu chudn kiém nghiém cho thanh pham chira hai hoat chat nay. Muc tiéu nghién civu: Xay
dung va tham dinh quy trinh dinh liwong cdc tap lién quan ciia candesartan trong vién nén chiva hai
thanh phan candesartan (dwdi dang candesartan cilexetil) va rosuvastatin (dwdi dang rosuvastatin
calcium). Doi twong va phwong phdp nghién civu: Tap chat lién quan A, B, D, F, G (USP) cia
candesartan. Xdy dung quy trinh dinh luong dong thoi 5 tap chdt cia candesartan trong vién nén
chita hai thanh phan candesartan va rosuvastatin bang sdc ky long hiéu ning cao véi dau do dai
diod quang theo hwéng dan ciia ICH Q2(R2). Két qud: Piéu kién phan tich: Hé thong HPLC 2695
Waters, dau do PDA, phan mém xir Iy Empower 2; cot sdc ky Cis Xbridge (250%4,6 mm, 5 um,
Waters); pha dong acetonitril — acid phosphoric 0,05% theo chirong trinh gradient; toc dp dong 1
ml/phiit; thé tich tiém mau 10 uL; buéc séng phat hién 254 nm. Quy trinh phdn tich dat yéu cau vé
tinh twong thich hé tho”'ng, do dac hiéu, do tuyén tinh, do dung va do chinh xdc. Két lugn: Pa xay
dung va tham dinh quy trinh dinh lwong 5 tap chat lién quan ciia candesartan trong vién nén chira
hai thanh phan candesartan va rosuvastain theo hwéng dan ciia ICH Q2(R2).

Tir khoa: Candesartan cilexetil, tap chat lién quan cua candesartan , rosuvastatin calcium.

ABSTRACT

DEVELOPMENT AND VALIDATION OF A METHOD
FOR QUANTIFICATION CANDESARTAN RELATED COMPOUND
IN CANDESARTAN AND ROSUVASTATIN TABLET
Le Van Hoai Tran'", Huynh Hong Phuc?,
Le Thi Thuong Thuong', Phan Thanh Dung’
1. UMP Science and Technology Center, University of Medicine and Pharmacy at HCM City
2. School of Pharmacy, University of Medicine and Pharmacy at HCM City
Background: Currently, some manufacturers are developing tablets containing the two
active ingredients rosuvastatin and candesartan. However, neither major pharmacopoeias nor

specialized journals have published any procedures for determining related impurities in such
combination products. This study aims to develop and validate a procedure for quantifying
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candesartan-related impurities in tablets containing both rosuvastatin and candesartan,
contributing to the establishment of quality control standards for this dual-ingredient formulation.
Objectives: To develop and validate a method for the quantification of candesartan-related
compounds in tablets containing both candesartan (as candesartan cilexetil) and rosuvastatin (as
rosuvastatin calcium). Materials and methods: Related compounds A, B, D, F, and G (according to
USP) of candesartan were investigated. A procedure was developed for simultaneous quantification
of these five impurities in tablet containing two active ingredients, candesartan and rosuvastatin,
using high-performance liquid chromatography (HPLC) with a photodiode array (PDA) detector,
following the ICH Q2(R2) guideline. Results: Analytical conditions were as follows: Waters 2695¢
HPLC system equipped with a PDA detector and Empower 2 software; XBridge column Cis (250
4.6 mm, 5 um, Waters), mobile phase consisting of acetonitrile and 0.05% phosphoric acid under a
gradient program, flow rate of 1.0 mL/min, injection volume 10 uL, detection wavelength 254 nm.
The analytical procedure met the requirements for system suitability, specificity, linearity, accuracy,
and precision. Conclusions: A procedure for the quantification of five related impurities of
candesartan in tablets containing both candesartan and rosuvastatin has been successfully
developed and validated in accordance with ICH Q2(R2) guideline.
Keywords: Candesartan cilexetil, candesartan related compounds, rosuvastatin calcium.

I. PAT VAN PE

R&i loan 11p1d huyet va tang huyét 4p (THA) 1 hai bénh Iy thuong song hanh voi
nhau. Vi vy, dé giam thiéu tan suat ciing nhu tang muc dJ tuan thu cua bénh nhan, cac san
pham két hop thanh phan diéu tri THA va rdi loan lipid huyét da dugc sir dung trén 1am
sang (Amlodipint+Atorvastatin; RosuvastatintValsartan). Vién nén phdi hop hai thanh phan
rosuvastatin va candesartan chwra xudt hién trén thi truong, nhung da c6 mot sb cong ty thuc
hién nghién ciru cong thire san pham. Nghién ctru 1m sang phase I1I cho thdy phdi hop heu
cb dinh cua candesartan va rosuvastatin dung 1 lan/ngay 1a lya chon hiéu qua, dung nap tot
va tién lgi cho bénh nhan THA nguyén phat va tang cholesterol méu [1].

Hién nay, van d¢ tap chit lién quan trong thanh pham thudc duoc sy giam sat rat
chat ché boi cac co quan quan ly. Vi vdy, xdy dung quy trinh phén tich dé kiém tra cic tap
chat trong thanh pham 14 diéu can thiét dé co s¢ nghién ctru phat trién co co sé danh gia do
6n dinh, tinh an toan ciia san phim trudc khi dua ra thi truong. Trén thé giéi hién nay chi
c6 cac nghién ctru khdo sat quy trinh phan tich tap lién quan ctia rosuvastatin va candesartan
trong ché phém vién nén ¢ dang thudc don thanh phén [2]1, 31, [4], [5], [6], [7]. Chua co
nghién ciru vé phuong phap phan tich tap lién quan trong vién nén chira ca hai thanh phan
rosuvastatin va candesartan. Tai cac Dugc dién tham chiéu chua c6 chuyén luan cho ché
pham chira dong thoi hai thanh phan rosuvastatin va candesartan. Nghién cru nham xdy
dung va tham dinh [quy trinh dinh lugng cac tap li€n quan cua candesartan trong vién nén
chtra hai thanh phan rosuvastatin va candesartan, gop phan xiy dung tiéu chuan kiém
nghiém cho thanh pham chtra hai hoat chat nay.

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

Céc tap chét lién quan A, B, D, F, G theo USP cua candesartan cilexetil trong vién
nén chira hai thanh phan candesartan va rosuvastatin.

Héa chit, vt liéu: Dung méi: acetonitril (HPLC grade, Fisher), nudc cit 2 14n, acid
trifoloroacetic (PA grade, Merck), acid phosphoric 85% (PA grade, Merck). Chdt chudn
(l6; ham ;luong): Candesartan cilexetil (LRADI1918; 99,8%), céc tap chét lién quan A
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(LRAD2151; 99,0%), B (LRADO131; 95,0%), D (LRAD1669; 99,4%), F (LRAC9081;
99,5%), G (LRAD1318; 97,1%) cta candesartan (Merck). Td duoc: lactose monohydrat,
calcium hydrogen phosphat, povidon K30, cellulose vi tinh thé, natri croscarmellose,
magnesium stearat, hypromellose, titan dioxid tir B6 mén Bao Ché - Truong Duoc.

Trang thiét bi: Hé thong HPLC 2695¢ (Waters, M), diu do PDA 2996 (Waters,
M9), cot sdc ky XBridge C18 (4,6 x 250 mm, hat pha tinh 5 pm, Waters, M), ta vi khi hau
(Memmert, HPP260, Puc), can phan tich 5 chit ) (CP225D, Satorious, Dtrc).

2.2. Phwong phap nghién ciru

Chuin bi dung méi va pha dong

Dung méi pha miu: acetonitril — nudc (80:20, tt/tt). Pha dong A: Acetonitril — nudc
— acid trifloriacetic (10:90:0,1, tt/tt/tt). Pha dong B: Acetonitril — nudc — acid triforoacetic
(90:10:0,1, tt/tt/tt). Acid phosphoric 0,05%.

Chuin bi miu phén tich

Mau chudn: Pha dung dich chuan gbc chira candesartan va 5 tap chuin cia
candesartan trong dung moi pha mau v6i ndng do timg thanh phan khoang 0,04 mg/ml (40
ppm). Pha lodng dung dich chuén gbc trong dung moi pha mau dé dugc giai mau véi nong
do6 cac chat tir 1 - 30 ppm.

Mau placebo & diéu kién khdc nghiét: Mau placebo (PC) chira tit ca cac thanh phan
cua cong thuc bao ché, ngoai trir candesartan, dugc stress ¢ 60 °C trong 48 h, sau do tiép
x0c v6i anh sang mat troi trong 8 h dé thuc ddy sy hinh thanh cic tap lién quan cta
rosuvastatin. Sau thoi gian trén, nghién vién, cén luong bdt twong ung voi 20 mg
candesartan cho vao binh dinh murc 20 ml. Thém khoang 10 ml dung méi pha mau, siéu 4m
trong 10 phut va thém dung moi téi the tich.

Mau tir tao: Can mot luong mau PC tuong g v61 20 mg candesartan cho vao binh
dinh mirc 20 ml. Thém khoang 10 ml dung méi pha mau, siéu am trong 10 phut, dé nguoi
vé& nhiét d6 phong. Thém chinh xac mot hrong dung dich chuan goc tap dé dat ndng do cac
tap la 2, 5, 10 va 20 ppm. Thém dung moi pha mau t6i vach, lic déu.

Khao sat diéu kién sic ky: Khao sat diéu kién sic ky theo quy trinh thir tap chat lién
quan cua candesartan trong chuyén luén vién nén candesartan cilexetil cua Duoc Dién My
(USP) [8]. C6 dinh toc d6 dong 1 ml/phut, bude song phat hién A=254 nm, , COt sic ky XBridge
C18 (4,6 x 250 mm, hat pha tinh 5 pm, Waters, My) va thé tich tiém mau 10 pl. Tién hanh
khao sat trén mau PC & didu kién khic nghiét va mau chudn cac tap ciia candesartan. Diéu
chinh thanh phan pha dong dé cac pic clia candesartan, cac tap lién quan ciia candesartan tich
hoan toan khoi pic ciia rosuvastatin va tap chat phan huy ciia rosuvsatatin (néu c6).

Thim dinh quy trinh: Quy trinh dugc tham dinh theo hudng dan cua ICH Q2(R2)
[9] v6i céac chi tiéu: dJ dac hi€u, gidi han phat hi¢n, gidi han dinh lugng, do tuyén tinh, do
chinh xac, 46 dang.

Xir Iy s6 liéu: Cac s liéu thong ké duoc tinh toan bang phan mém Microsoft Excel
phién ban Microsoft 365 (Microsoft Corporation, USA).

III. KET QUA NGHIEN CUU
3.1. Khao sit diéu kién sic ky

Tién hanh phén tich dung dich chuan néng d6 15 ppm va mau placebo ¢ diéu kién
khic nghiét (stress PC) v6i pha dong theo huéng dan tai chuyén luan vién nén candesartan
cilexetil. Phan tich theo diéu kién nay (PK-1), cac pic trong dung dich chuan tach hoan toan
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v6i nhau. Tuy nhién, trén mau stress PC xuat hién tap c6 thoi gian luu xap xi v6i thoi gian

lwu ciia tap A cua candesartan (Hinh 2A). Tién hanh khao sat cac didu kién sic ky bang cach

giam d6 manh cua dung moéi rira giai, voi muc tiéu tach dugc hai tap trén (PK-2, BK-3).

Tuy nhién trén sic ky d6 khao sat van khong cai thién duoc két qua (Hinh 2B, C). C6 thé

thiy rang, rira giai theo gradient véi pha dong A va B khong tach duoc tap A cuia candesartan
véi tap phan hiy cia rosuvastatin.

Khao sat thanh phan acid trong pha dong cho thay khong c6 su anh huong cia loai
acid st dung t6i thong s6 sic ky cua cac pic. Do d6, dé don gian trong qué trinh chudn bi
pha dong sic ky, thay d6i acid trifloroacetic thanh acid phosphoric va chi bé sung acid vao
nudc trong pha dong. Tién hanh rira giai voi acetonitril va dung dich acid phosphoric 0,05%
theo diéu kién dung méi & Bang 1 (PK-4). Két qua cho thay céc pic trong dung dich chuan
candesartan tdch hoan toan véi nhau, va tach hoan toan véi cac pic trong mau stress PC
(Hinh 2D). Str dung chuong trinh dung méi nay dé tham dinh quy trinh phan tich.

Minutas.

" aolos ' 4des 00 | 5seo 000 5.00 10100 15.00
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Hinh 1. Sac ky d6 khao sat mot s6 chu:ong trinh dung moi 9
(A) PK-1; (B) PK-2; (C) PK-3; (D) PK-4; Mau d6: mau PC; Mau xanh: mau chuan

Bang 1. Thanh phan pha dong theo DK- 4

‘‘‘‘‘‘‘

Thoi gian | Acetonitril | Acid phosphoric | Thoi gian | Acetonitril | Acid phosphoric
(phut) (tt/tt) 0,05% (tt/tt) (phut) (t/tt) 0,05% (tt/tt)
0 40 60 50 95 5
15 40 60 51 40 60
45 95 5 55 40 60

3.2. ThAm dinh quy trinh
Tinh twong thich h¢ thong
Tién hanh tiém lap lai 6 lan dung dich chuén céc tap cua candesartan tai muc néng
d6 5 ppm. Két qua tinh tuong thich hé thong duoc trinh bay tai Bang 2.
Béng 2. Két qua tinh twong thich hé thong (n=6)

Tén tap Thoi gian luu (phit) Dién tich pic (uV*s) A R

Cande ImpG | TB 13,147 116.510 1,1 ---
RSD% 0,46 1,14 --- ---

Cande ImpA | TB 25,110 111.858 1,0 39,9
RSD% 0,75 1,96 --- ---

Cande ImpB | TB 31,337 93.731 1,0 32,1
RSD% 0,46 1,39 --- ---

Cande ImpD | TB 38,294 90.282 1,0 5,7
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Tén tap Thoi gian luu (phit) Dién tich pic (uV*s) A R
RSD% 0,31 2,38 --- ---

Cande ImpF | TB 43,514 78.593 1,0 22,2
RSD% 0,21 1,97 --- ---

“_--“ khéng tinh todn; As la hé so doi xvmg ciia pic; R, la dd phdn gidi doi voi pic lién trude

Nhan xét: Két qua RSD% dién tich pic cac tap sau 6 lan tiém lap lai khong qua 5,0%.
Do léch chuan tuong d6i thoi gian luu cua timg pic khong qua 1,0%. Do phén giai gilta cac
pic trén sic ky 6 déu trén 5,0. Quy trinh phan tich dat yéu cau vé tinh twong thich hé thng.

D¢ dic hi¢u

Két qua khao sat do dac hiéu thé hién tai Hinh 2.
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Hinh 2. Séc ky dd cua cac mau khao sat do dic hiéu
(A) Mau tréng; (B) Mau placebO' (C) Méu chuan va (D) Mau tu tao

Nhan xét: Trén sac ky d6 cia mau trang va mau placebo (Hinh 3.A, B) khong xuét
hién pic c6 cung thoi gian luu v6i cac pic tap cua candesartan. Cac pic tap chuan cua
candesartan tdch hoan toan véi céc pic khac ctua mau trong mau ty tao (Hinh 3.D). Nhu vay,
quy trinh phén tich dat yéu cau vé do dac hiéu.

Gi6i han phat hién va giéi han dinh lwong: Phan tich dung dich chuan c6 nong
d6 chuén tap giam dan tir 1 ppm. Gia tri LOD duoc x4c dinh tai ndong d c6 S/N khoang 3
va LOQ tai ndong d6 co S/N trong khoang 10-20. Két qua LOD va LOQ thé hién tai Bang 3.

Pj tuyén tinh: Tién hanh phan tich giai mu chuén cta cac tap dé xac dinh sy twong
quan gitra ndng d6 chuan tap va tin hiéu ghi nhan. Két qua do tuyén tinh thé hién tai Bang 3.
Bang 3. Khoang tuyén tinh va phwong trinh hdi quy

Chat phan tich Khoang tuyén Phuong trinh hoi | Hé s6 LOD - LOQ
tinh (ppm) quy tuong quan (ppm)
Cande ImpG 1,1 -32,6 Y =22.254x r=1,000 0,5-0,75
Cande ImpA 1,0-29,9 y=220911x r=1,000 0,5-0,75
Cande ImpB 1,0-30,0 ¥ =19.456x r=1,000 0,5-0,75
Cande ImpD 1,0 — 30,1 ¥ =17.895x r=1,000 0,5-0,75
Cande ImpF 1,0-31,1 $ =15.403x r=1,000 0,5-0,75

Nhan xét: Phuong phép phén tich dat yéu cau vé do tuyén tinh véi khoang tuyén tinh
clia cac tap cuia candesartan nam trong khoang 1 — 30 ppm. Trong khoang nong d6 khao sat,
c6 su trong quan chit ché gitra ndng do va tin hiéu cia cac pic (r = 1,000).

Do chinh xac

Panh gia d6 1ap lai ciia phuong phap bang cach thyc hién phén tich trén 6 mau thir
tir tao & ndng do tap 5 ppm trén nén placebo. Ghi nhan tin hiéu va tinh gia tri RSD% cia
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timg tap candesartan. Lap lai quy trinh trén vao ngay tiép theo dé danh gia do chinh xac
trung gian cua phuong phap.
Béng 4. Két qua do chinh x4c cta quy trinh

L, 1A Trong ngay (n=6, Giira cac ngay (n=6) RSD%
Chat phan tich Dién tichgpif i RéD% Dién tich pic = (RSD% (n=12)
Cande ImpG 120.239 L1 119.163 0,64 0,99
Cande_ImpA 115.632 0,85 116.000 1,10 0,95
Cande ImpB 95.104 1,57 94.266 0.54 121
Cande_ImpD 90.641 0,70 91.065 1,14 0,93
Cande_ImpF 79.840 0,94 80.181 0,28 0,70

Nhan xét: Gia tri RSD% dién tich pic cac tap qua cac 1an tiém lip lai trong ngay thir
nhét va ngay thtr 2 déu dudi 5,0%. Gia tri RSD% ciia 12 két qua phan tich ¢ 2 ngay khong
qué 2,0%. Nhu vay, phuong phap phén tich dat yéu cau vé do chinh xac.

Do ding

Thém hon hop chuén céc tap ctia candesasrtan vao mau placebo & 3 mirc nong d6 2;

10 va 20 ppm. Két qua thu hdi cac tap ctia candesartan thé hién tai Bang 5.

Bang 5. Két qua danh gia d6 dung (n = 3 tai méi mirc)

Chit  phan Thém 2 ppm i Thém 10 ppm i Thém 20 ppm i
tich Luong thém | Thuhdi | Luong thém | Thuhdi | Luong thém | Thu hoi
vao (mg) (%) vao (mg) (%) vao (mg) (%)
Cande ImpG 0,042 97,77 0,211 102,03 0,421 102,27
Cande ImpA 0,039 102,38 0,197 101,92 0,394 101,87
Cande ImpB 0,038 96,87 0,190 102,26 0,380 102,36
Cande ImpD 0,041 97,47 0,205 101,91 0,410 101,86
Cande ImpF 0,041 100,02 0,206 102,42 0,412 102,92

Nhan xét: Theo tai liéu hudng dan cia AOAC [10], dbi v6i mau c6 ham lugng chat
phan tich tir 0,01% (100 ppm) d6 thu héi cho phép 14 90, 0-107,0%. Voi ndng do tap & cac
mau danh gia d ding déu dudi 100 ppm, ti 1¢ thu hoi tt ca cac tap cua candesartan tinh
duoc tai timg mic ndng do déu nam trong gidi han cho phép. Quy trinh phan tich dat yéu
cau vé do dung.

IV. BAN LUAN

So véi phuong phap phan tich tap candesartan trong vién nén cua cac nghién ctru trudc
day [2], [3], [4] va theo USP [8], pha dong ching t6i stir dung trong quy trinh dugc don gian
hoa va chuong trinh rira giai dang dong két hop véi gradient gop phan tich hoan toan cac tap
clia rosuvastatin va candesartan. Thong thuong, acid dugc thém vao pha dong dé kiém soat
pH va cai thién cac thong sb sac ky ddi voi nhitng hop chét ¢6 kha niang bi ion hoa nhu cac
acid, base hodc nhém peptid, protein... DSi v6i candesartan va cac tap lién quan (dic biét 1a
tap A, B, D, F), cAu triic cua nhiing chét nay khé kém phan cuc va kém tan trong nudce, do do
anh huong cta acid trong pha dong 1én thong s sic ky cua chiing khong dang ké. Qua khao
sat thyc té cho cho thay khong co su khac nhau dang ké cuia thong sb sic ky khi thay acid
trifloroacetic trong pha dong bang acid phosphoric va bd sung acid vao ca 2 dung mdi clia pha
dong so véi bd sung acid vao chi mot kénh dung méi. Vi vay, pha (dong trong quy trinh chi gom
acetonitril va dung dich acid phosphoric 0,05%. Diéu nay gop phan rat ngn thoi gian chuén bj
pha dong sic ky khi so sanh véi cac nghién ctru d cong b trude day va so voi USP.
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Khoang tuyén tinh ctia phwong phap duogc xay dung kha rong (1 - 30 ppm) va khoang
xéc dinh trong khoang 2 - 20 ppm ddi véi timg tap cua candesartan. Gidi han nay phu hgp
véi tiéu chuan cua tap candesartan trong vién nén theo USP.

V.KET LUAN

Nghién ctru da xay dung va thim dinh quy trinh dinh lugng dong thoi 5 tap chat lién
quan ctia candesartan trong vién nén chira hai thanh phan rosuvastatin va candesartan theo
huéng dan cua ICH. Quy trinh dinh lugng c6 tinh dac hiéu cao, tach hoan toan cac tap cua
candesasrtan véi rosuvastatin. C6 thé ap dung quy trinh _nay dé dinh lugng tap A, B, D, F,
G ctia candesartan trong vién nén phéi hop hai thanh phan néi trén.

LOI CAM ON
Chung toi xin cam on Pai hoc Y Duoc TP.HO Chi Minh di tai tro kinh phi dé thyc

hién nghién ctru theo Hop déng sO 196/2024/HD-DHYD. Cam on Cong ty TNHH United
International Pharma da cung cap mot s chat doi chiéu dé st dung trong nghién ctru nay.
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