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TOM TAT

Dt vin dé: Liéu phap két hop ban dau telmisartan va amlodipin kiém soat huyét &p tot hon
don tri liéu ma khéng lam gia ting tac dung khdng mong muon. Tuy nhién, telmisartan kém tan, gay
khé khan trong dam bao sinh kha dung va chdt lirong thuéc. Chinh vi Iy do trén, nghién cieu ddnh gid
twong dwrong do hoa tan in vitro cia vién nén bao phim chira telmisartan 80mg va amlodipin 10mg so
voi vién doi chiéu Twynsta® 80/10 la can thiét. Muc tiéu nghién cieu: Tham dinh quy trinh xdc dinh
ham heong telmisartan va amlodipin besilat trong ba méi trieong pH 1,2; 4,5; 6,8 bang phiong phdp
HPLC/PDA va danh gia twong dwong do hoa tan in vitro cia vién nén bao phim chira telmisartan
80mg va amlodipin 10mg véi vién doi chiéu Twynsta®80/10. Poi twgng va phwong phdp nghién ciru:
Thdm dinh quy trinh xdc dinh ham leong telmisartan va amlodipin besilat trong méi trirong hoa tan
bang phirong phdp HPLC/PDA bao gom tinh tuwong thich hé thong, tinh dac hiéu, tinh tuyén tinh, do
chinh xdc va dg ding. Tién hanh thir d6 hoa tan cua vién nghién ciru va vién déi chiéu (n=12) trong
cdc méi truong pH 1,2; pH 4,5 va pH 6,8. Xdc dinh hé sé twong dong f, trong moi méi triong. Két
qud: Két qua tham dinh cho thay phiong phdp ddt tinh tiwong thich hé thong, do dac hiéu, dg chinh
xdc va do diing (Vi gia tri RSD < 5,0% theo AOAC) trong ca 3 méi truong pH khéc nhau. Hé 6 firong
dong f, ciia telmisartan va amlodipin besilat trong 3 méi truong pH 1,2; 4,5va 6,8 lan leot 12 62,35;
72,72; 52,57 va 51,96; 75,96; 70,09 (déu |én hon 50). Két lugn: Vién nghién ciu chira telmisartan
80mg va amlodipin 10mg nwwong dirong dé hda tan véi thuée doi chiéu Twynsta® 80/10.

Tir kh6a: Telmisartan, amlodipin besilat, in vitro, Twynsta® 80/10.

ABSTRACT

METHOD VALIDATION AND IN-VITRO COMPARATIVE ASSESSMENT
OF AFILM-COATED TABLET CONTAINING
TELMISARTAN/AMLODIPINE 80/10 VERSUS TWYNSTA® 80/10

Nguyen Minh Y**, Nguyen Thi Linh Tuyen?, Tran Thanh Duy!

1. Cuu Long Pharmaceutical Joint Stock Company

2. Can Tho UniveOrsity of Medicine and Pharmacy

Background: The initial combination therapy of telmisartan and amlodipine provides
superior blood pressure control compared to monotherapy without increasing adverse effects.
However, the poor solubility of telmisartan presents challenges in ensuring its bioavailability and
overall drug quality. Therefore, evaluating the in vitro dissolution equivalence of film-coated tablets
containing telmisartan 80mg and amlodipine 10mg in comparison to the reference product,
Twynsta® 80/10, is essential. Objectives: Validation of the procedure for determining the content of
telmisartan and amlodipine besylate in three pH environments of 1.2; 4.5; 6.8 by HPLC/PDA
method and to assess the in vitro dissolution equivalence of film-coated tablets containing
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telmisartan 80mg and amlodipine 10mg compared to the reference tablets. Materials and methods:
Validation of the HPLC/PDA method for the determination of telmisartan and amlodipine besylate
in dissolution media was performed, assessing system suitability, specificity, linearity, accuracy,
and precision. The dissolution study of the test and reference tablets (n=12) was conducted in
dissolution media at pH 1.2, pH 4.5, and pH 6.8. The similarity factor (f2) was calculated for each
medium. Results: The validation results demonstrated that the method met the criteria for system
suitability, specificity, accuracy, and precision, with an RSD value of < 5.0% across all three pH
media. The similarity factor (f2) values for telmisartan and amlodipine besylate in pH 1.2, 4.5, and
6.8 media were 62.35, 72.72, and 52.57, and 51.96, 75.96, and 70.09, respectively, all exceeding the
threshold of 50. Conclusions: The film-coated tablet containing telmisartan 80mg and amlodipine
10mg exhibited in vitro dissolution equivalence to the reference product, Twynsta® 80/10.
Keywords: Telmisartan, amlodipine besylate, in vitro, Twynsta® 80/10.

I. PAT VAN PE

Theo thong tin tir To chirc Y t& Thé gisi, gan 1,3 ty ngudi trén toan cau mac bénh
cao huyét ap, day duoc xem 13 nguyén nhan hang dau gay tir vong [1], Theo huéng dan cua
Hiép hoi Tim mach chau Au ESC nam 2021 khuyen c4o “Diéu tri ban dau voi su két hop
cua hai loai thudc nén duoc coi 1a chiam séc chuan cho tang huyét ap”. Liéu phap két hop
ban dau, ngay ca liéu phéap két hop liéu thap, ¢ hiéu qua hon trong viéc ha huyét ap so véi
don tri liéu va s& 1am giam huyét 4p nhanh hon d6ng thoi khong lam tang nguy co tac dung
phu [2], [3], ndm 2019 WHO da b6 sung thude diéu tri huyét ap dang phdi hop telmisartan
két hop amlodipin vao danh séch thudc thiét yéu [4]. O Viét Nam chua c6 san xuat
telmisartan phdi hop amlodipin, cha yéu 13 dang don thanh phan. Dang phéi hop chu yéu la
thudc ngoai nhap, telmisartan la hoat chat rat kém tan [5], [6] d6 tan cua dugc chat 1a yéu
tb gidi han do hap thu cua cac dang bao ché dung duong uong, dé 1am co so chang minh
thudc san xuit ra dat chat lugng twong dwong vdi biét duoc gde ciing nhu kiém soat chat
lugng thudc, bén canh d6 telmisartan va amlodipin 13 2 hoat chat bat budc phai thir tuong
duong sinh hoc [7]. Chinh vi ly do trén nén nghién ctiu danh gia twong duong d6 hoa tan in
vitro ctia vién nén bao phim chura telmisartan 80mg va amlodipin 10mg [8] so v6i vién doi
chiéu Twynsta 80/10 1a rat can thiét. Nghién ctru dugc tién hanh thyc hién voi 2 myc tiéu:
1. Tham dinh quy trinh x4c dinh ham luong telmisartan va amlodipin besilat trong 3 moi
truong pH 1,2; 4,5, 6,8 bang HPLC/PDA; 2. Panh gi4 twong dwong d¢ hoa tan in vitro cia
vién nén bao phim chtra telmisartan 80mg va amlodipin 10mg so véi vién ddi chiéu.

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

Vién nén bao phim chira telmisartan 80mg va amlodipin 10mg (sé 16 NCO01) dugc
nghién ciru tai phong RD cia Cong ty C6 phan Dugc pham Cuu Long. Thude ddi chiéu
Twynsta® 80/10 do cong ty Boehringer Ingelheim Pharma GmbH & Co.KG san xuit, ¢d s6
16 206345, han dung 28/04/2025.

- Chuin déi chiéu: Telmisartan (ham lugng 99,6%, s6 16 RO85R0) va amlodipin
besilat (ham lwong 99,9%, sb 16 R09060) c6 ngudn gbc tir USPRS va dugc cung cap boi
Pham Nguyen Co. Ltd.

- Hoa chat: Hoa chit va cac dung moi dung trong phan tich dat tiéu chuan phan tich.

- Thiét bi: Can phan tich (Mettler Toledo-XS205), may sic ky 1ong hiéu ning cao
HPLC (Shimadzu-2030C) véi dau do PDA, M4y do pH (Mettler S210), Méy thtr do hoa tan
(Erweka-DT1614).
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2.2. Phuwong phap nghién ciu

- Thim dinh quy trinh x4c dinh ham lwgng telmisartan va amlodipin besilat
trong ba méi truomg pH 1,2; 4,5, 6,8 bang phwong phap HPLC/PDA

+ Dung dich chuan gdc telmisartan: 0,56 mg/mL telmisartan USPRS duoc chuin bj
nhu sau. Chuyén mét luong chuan telmisartan USPRS vao binh dinh muc thich hop. Thém
40% hdn hop methanol va dung mdi pha mau (méi trudng hoa tan). Lic siéu 4m dé hoa tan.
Thém dung mdi pha miu vira di dén vach, lac déu. Dung dich chuan telmisartan: tir dung
dich chuin gbc pha lodng bang méi trudng hoa tan dé dwoc dung dich c6 néng do
0,09mg/mL telmisartan.

+ Dung dich chuan goc amlodipin besilat: 0,35 mg/mL amlodipin besilat USPRS duoc
chuan bi nhu sau. Chuyén mét luong chufm amlodipin besilat USPRS vao binh dinh mirc phu
hop. Thém luong methanol khoang 5% thé tich binh. Siéu 4m dé hoa tan. Thém nudc vira di
dén vach, lic déu. Dung dich chuan amlodipin besilat: tir dung dich chuan géc pha lofing bang
moi trudng hoa tan dé dugc dung dich ¢6 nong d6 0,028 mg/mL amlodipin besilat.

+ Dung dich thtr: sau cac médc thoi gian thir 10-15-20-30 phut mau thir 1dy tir moi
truong hoa tan, duge loc qua mang loc millipore 0,45 pm.

+ Mau tring; Moi truong hoa tan pH 1,2; pH 4,5 va pH 6,8.

+Piéu kién sic ky: Cot sic ky pha dao Hypersil™ BDS Cg (150mm x 4,6mm; 5um),
dau do PDA, budc song phat hién 230nm, thé tich tiém mau 20 uL cho telmisartan va 238nm,
40uL dbi v6i amlodipin besilat). Pha dong hdn hop acetonitril: Dung dich nuéc acid pH 6
(40:60), nhiét do cot 35°C téc d6 dong 1,5mL/phit [9]. Quy trinh x4c dinh ham luong
telmisartan va amlodipin besilat trong méi trudng hoa tan bang phuong phap HPLC/PDA
duoc thuc hién theo huéng dan va quy dinh ICH [10].

- Panh gia twong dwong d9 hoa tan in vitro ciia vién nén bao phim chira
telmisartan 80mg va amlodipin 10mg so véi vién d6i chiéu Twynsta® 80/10

+ Tién hanh thtr 6 hoa tan caa vién nghién ciru va vién doi chiéu (n=12) trong cac
moi truong pH 1,2; pH 4,5 va pH 6,8 [7], [10], thoi diém iy mau Ia 10 phat, 15 phat, 20
phat va 30 phat. Xac dinh phan traim phong thich hoat chat, vé biéu do phén tram giai phong
hoat chét theo thoi gian, so sanh twong duong ctia thude thir va thube dol chiéu théng qua
hé s6 twong dong 2 trong méi méi trudng. Hai thube twong duong nhau vé mit hoa tan khi
fo tir 50-100 [11].

f, = 50.log{[1 + — REZI(Rt — TH)?]*.100}

I11. KET QUA NGHIEN CUU

3.1. ThAm dinh quy trinh xdc dinh ham lweng telmisartan va amlodipin besilat
trong ba méi trweong pH 1,2; 4,5; 6,8 bﬁng phwong phap HPLC/PDA

Tinh twong thich hé thdng: Két qua khao sat tinh twong thich hé théng trén mau thu
trong cac méi truong hoa tan pH 1,2; 4,5; 6,8 cho thay céc thong sé sic ky thoi gian luu,
dién tich dinh ctia telmisartan va amlodipin besilat trén mau thir trong ca ba méi truong hoa
tan déu c6 RSD < 2,0%, hé s6 bat ddi déu nam trong khoang 0,8-1,5, s6 dia 1y thuyét >1500,
d¢ phan gidi l6n hon 1,5. Nhu v@y quy trinh phan tich dat tinh twong thich h¢ thong.

Tinh dic hiéu: Sic ky dd cac mau moi truong hoa tan khong Xuat hién pic & trong
khoang thoi gian Iuu twong tng Vi thoi gian luu ciia chat chuan trong sic ky do hdn hop chuan.
Séc ky d6 mau thir xuat hién pic c6 thoi gian luu trong ti Vi pic cua chat chuan trong sac ky
d6 hdn hop chuan. Trén sic ky dd mau thir pic cua hoat chét can phan tich tach hoan toan. Phé
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UV-Vis tai thoi gian luu ciia pic hoat chét trong sac ky do mau thir gidng vai pho UV-Vis tai
thoi gian luu cua dinh hoat chat trong sac ky do hon hop chuan. Pic hoat chat phan tich trong
sic ky ¢ mau tht tinh khiét (theo phd UV- V1s) Nhu: vay quy trinh phan tich c6 tinh dac hiéu.
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Hinh 1. Séc ky do tinh dac hiéu cua phuong phap trong moi truong pH 6,8

Tinh tuyén tinh va mién gia tri: Két qua xu ly thong ké c6 su trong quan tuyen tinh
gitta ndng d6 va dién tich dinh cua telmisartan va amlodipin besilat. Khoang tuyén tinh lan
luot 12 28-180pug/mL va 5,6-56,0pg/mL cho telmisartan va amlodipin besilat véi hé s6 tuong
quan binh phuong (R?) déu Ién hon 0,995.

Do chinh xac: Két qua khao sat do chinh xac cua quy trinh trong 3 méi truong pH
1,2; pH 4,5; pH 6,8 duoc trinh bay trong bang 1.
Bang 1. Két qua khao sat do chinh xac telmisartan va amlodipin besilat trong méi truong
pH 1,2; pH 4,5 va pH 6,8 (n=6)

Telmisartan Amlodipin besilat
pH 1,2 pH 4,5 pH 6,8 pH 1,2 pH 4,5 pH 6,8
TB (%) 75,09 82,35 95,14 98,09 92,28 61,64
RSD (%) 2,19 1,95 1,58 2,57 1,99 2,41

Nhan xét: % RSD cta ham lugng telmisartan va amlodipin besilat dugc giai phong
& cac mdi truong pH khac nhau va tai cac thoi diém khao sat déu nho hon 5,0% (AOAC)
nén quy trinh phan tich c¢6 d¢ chinh x&c cao.
Do dung: Két qua khao sat d6 diing ctia quy trinh trong 3 méi truong cua telmisartan
va amlodipin besilat duoc trinh bay trong bang 2.
Bang 2. Két qua khao sat d6 diing phuong phap vai telmisartan va amlodipin besilat trong

moi truong pH 1,2; pH 4,5; pH 6,8 (n=9)

H12 Ti 18 thu hdi (40%) 97,75-101,07%
PH L %RSD 1,57
. Ti 1é thu hoi (80%) 98,23-100,92%
Telmisartan pH 4,5 %RSD 0.89
H6.8 Ti 1€ thu hoi (120%) 98,16-100,89%
Pro, %RSD 1,25
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DH 1,2 Ti 1& thu hoi ( 40%) 97,64-101,14%
' %RSD 1,33
- . Ti 1€ thu hoi (80%) 97,23-100,39%
Amlodipin besilat pH 4,5 %RSD 0,99
DH 6,8 Ti 18 thu hdi (120%) 97,68-101,12%
' %RSD 1,60

‘Nhan xét: Ti 1& hdi phuc thuc nghiém cua tqlmisartan va amlodipin besilat ¢ ca 3
mac nong d6 trong 3 mdi truong khac nhau déu nam trong khoang 95-105% vai gié tri
%RSD khong qué 5,0% nén quy trinh phan tich c6 d¢ diung cao.

3.2. Danh gia twong dwong d¢ hoa tan in vitro caa vién nén bao phim chira
telmisartan 80mg va amlodipin 10mg so véi vién doi chiéu Twynsta® 80/10

Két qua thur twong duong hoa tan in vitro caa vién nghién ctu va vién ddi chiéu
Twynsta® 80/10 ¢ 3 mdi trudng pH 1,2; pH 4,5; pH 6,8 duoc trinh bay trong bang 3.

Bang 3. Két qua khao sat do hoa tan caa telmisartan va amlodipin besilat cua vién NCO1 va
vién Twynsta® 80/10 & 3 moi truong pH khac nhau

Hoat chat Thoi pH 1,2 pH 4,5 pH 6,8
gian NCO1 | Twynsta® | NCO1 | Twynsta® | NCO1 | Twynsta®
10 phat | 32,82 29,27 55,24 50,31 68,71 54,24
Telmisartan 15 phat | 45,75 42,21 70,10 67,43 81,55 72,82
(%) 20 phat | 61,26 55,02 75,51 712,22 93,87 89,11
30 phat | 75,09 67,33 82,35 80,59 95,14 93,28
fs 62,35 72,72 52,57
10 phat 60,82 77,08 55,60 60,26 35,17 40,54
Amlodipin | 15 phut 80,75 88,51 80,54 77,96 42,93 47,71
besilat 20 phat 97,26 95,02 82,11 82,25 54,35 56,85
(%) 30 phat 98,09 98,75 92,28 90,18 61,64 60,68
f, 51,96 75,90 70,09
B9 thi bidu dién DHT Amlo (pH 1,2) % thi bidu dién DHT Amlo (pH 4,5) B3 thi biéu dién DHT Amlo [pH 6.9
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Hinh 2. 6 thi biu dién do hoa tan (%) ciia amlodipin va vién ddi chiéu trong ba

moi truong

Nhan xét: Str dung hé sé twong dong f dé so sanh do hoa tan cua telmisartan va

amlodipin besilat trong vién nghién cttu NCO1 va vién ddi chiéu Twynsta® 80/10. Két qua
cho thay & ca 3 méi truong pH 1,2; pH 4,5 va pH 6,8 cac hé sb f, déu >50. Chung to vién
vién nghién ciru NCO1 ¢6 do hoa tan in vitro tuong duong véi vién dbi chiéu Twynsta®
80/10, dugc xac dinh qua gié tri f, nam trong khoang 50-100.
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IV. BAN LUAN

4.1. Tham dinh quy trinh xac dinh ham lweng telmisartan va amlodipin besilat
trong ba méi trwong pH 1,2; 4,5; 6,8 bing phwong phap HPLC/PDA
Phuong phép niy da duoc ap dung dé nghién ctru xac dinh ham lugng trong ba moi
truong thir nghiém do hoa tan khac nhau: pH 1,2, 4,5 va 6,8. Két qua cho thay ca dién tich dinh
va thoi gian luu déu khong thay d6i dang ké trong ca ba moi truong nay, do dung va do chinh
Xac cao, c0 Su tuong quan tuyen tinh cao gitra dién tich dinh va ndng do. Diéu nay chang to tinh
phu hop cao cua quy trinh dé ing dung trong cac moi trudng thir nghiém d¢ hoa tan da dang.
Cot C8 c6 chuodi alkyl ngan hon so véi C18 (octyl vs octadecyl), dan den tuong tac ky nudc voi
c&c phan tir it hon. Diéu nay lam giam thoi gian luu va c6 thé rat ngan thoi gian phan tich.
Céc két qua trinh bay cling ching minh rang quy trinh x4c dinh ham luong telmisartan
va amlodipin trong ché phim di dwoc thuc hién thanh cong trong ba moi truong thir hoa tan
khéc nhau (pH 1,2, 4,5 va 6,8). Phuong phap nay dap ng cé4c tiéu chuan yéu cau caa ICH.

4.2. Panh gia twong dwong d¢ hoa tan in vitro caa vién nén bao phim chia
telmisartan 80mg va amlodipin 10mg so véi vién déi chiéu Twynsta® 80/10

Sy twong dong hoa tan in vitro cho phép du doan rang md hinh phéng thich hoat
chat cua vién NCO01 va vién ddi chiéu trong duong tiéu hoa s& 1a tuong tu nhau, 1am co s
ban dau cho su twong dong trong qué trinh hap thu thuc vao mau. Tuong duong hoa tan
cho thay hai san pham c6 thé c6 sinh kha dung tuong duong, tic 1a lugng va toe do thude
dugc hap thu vao hé tuan hoan dé dat dugc hiéu qua diéu tri s& twong ty nhau. Day 1a budc
tién dé quan trong, c6 thé hd trg cho céc nghién ciu sinh kha dung/trong dwong sinh hoc
(BA/BE) in vivo tiép theo.

So vai nghién ciru Huynh Thi My Duyén [12] gia tri f2 cia amlodipin trong moi
treong pH 4,5 < f> cia NCO1. M6i truong hoa tan pH 4,5 c6 y nghia 1am sang quan trong,
dac biét trong linh vuc dugc hoc va sinh ly hoc duong tiéu hoa, vi né mé phong pH ciia mot
s6 phan trong rudt non hoic cac diéu kién dic biét khac trong 6ng tiéu hoa. Cac thude co
tinh bazo yéu nhu amlodipin thudng kho hoa tan & méi truong axit. Khi di chuyén dén ruot
non véi pH cao hon (nhu pH 4,5), d6 hoa tan cia chling sé tang 1én dang ké, tao diéu kién
thuan lgi cho viéc hap thu. Do d6, pH 4,5 rat quan trong dé danh gia su giai phong cua cac
thudc bazo yéu nhur amlodipin. Nghién ciru tiém ning thay thé biét duoc goc, giam chi phi
diéu tri, nang cao cham soc sirc khoe nhan dan.

V. KET LUAN

Nghién ctru da thanh cong trong viéc tham dinh quy trinh xac dinh ham lugng
telmisartan va amlodipin trong ba méi truong pH 1,2; 4,5 va 6,8 bang phuong phap
HPLC/PDA, danh gia duoc su trong duong do hoa tan in vitro cua vién nén bao phim chuia
telmisartan 80mg va amlodipin 10mg (vién nghien cttu NCO1) so véi vién dbi chiéu
Twynsta® 80/10. biéu nay cho phép du doan rang mo hinh phéng thich hoat chéat caa ché
pham nghién ctiu va thude ddi chiéu trong duong tiéu hoa la twong tu nhau, lam co s ban
dau cho su twong dong trong qua trinh hap thu thudc vao mau dé dat hiéu qua tri liéu cua
thudc nghién ctu véi thube dbi chiéu.
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