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TOM TAT

Dt van dé: Vién nén amlodipine camsylate-losartan kali dang la thuéc dwoc si dung rdt phé bién
dé diéu tri tang huyét ap. Tuy nhién, viéc dinh lwong dong thoi hai hoat chdt trong thir nghiém dg
hoa tan van gap nhiéu khé khan do tinh ion héa manh. Hién nay, su két hop nay chi cé trong biét
dwoc goc nén rdt can xdy dung mgt phwong phap phan tich tham khao cho nhiing thuéc generic sau
nay. Muc tiéu nghién civu: Phat trién vd tham dinh phirong phap HPLC pha ddo ghép cdp ion dé dinh
leong dong thoi hai hoat chat trong mdau do hoa tan theo hwéng dan ICH. Déi twong va phirong phdp
nghién citu: Poi twong la vién nén bao phim va mau dung dich dé hoa tan. Phwong phdp HPLC sir
dung cot Phenomenex Luna C18 (250 mm % 4.6 mm, 5 um), nhiét do 45°C, toc do dong 1.5 mL/phiit,
thé tich tiém 10 uL. Pha dong gradient gom methanol va dung dich 6 mmol/L natri 1-heptansulfonat
monohydrat trong acid phosphoric 0.05%. Pau do UV tai 250 nm (losartan kali) va 362 nm
(amlodipine). Nghién ciru phdt trién va tham dinh day di theo ICH. Két qua: Phwong phdp dat tdt ca
chi tiéu tham dinh. Thudc thir ghép cap natri 1-heptansulfonat khdc phuc tinh ion héa manh, cho
phép phan tach va dinh luong dong thoi chinh xdc. Két lugn: Quy trinh HPLC pha ddo ghép cap ion
dige xdy dung thanh céng, cé gid tri vimg dung cao trong phat trién, kiém nghiém va dang ky thuoc
twong duong chira amlodipine camsylate-losartan kali.

Twr khoa: amlodipine camsylate, Losartan kali, HPLC-DAD, ion ghép cap

DEVELOPMENT OF AN ION-PAIR HPLC METHOD FOR
QUANTITATION OF AMLODIPINE AND LOSARTAN IN
TABLET DISSOLUTION TESTING

Vo Sy Nhat, Ta Minh Thu, Nguyen Huu Son

ABSTRACT

Background: Fixed-dose tablets containing amlodipine camsylate and losartan potassium are among
the most widely prescribed combination therapies for the management of hypertension. Nevertheless,
the simultaneous determination of these two active pharmaceutical ingredients in dissolution testing
remains challenging owing to their strong ionization properties. At present, this combination is
available exclusively as the innovator product, thereby highlighting the urgent need to develop and
validate a reference analytical method to support future generic product registration and quality
control.Objectives: To develop and validate an ion-pair reversed-phase HPLC method for
simultaneous determination of both actives in dissolution samples according to ICH guidelines.
Materials and methods: The study used film-coated tablets and dissolution samples. HPLC was
performed on a Phenomenex Luna CI8 column (250 mm % 4.6 mm, 5 um) at 45°C, flow rate 1.5
mL/min, and injection volume 10 uL. The gradient mobile phase consisted of methanol and 6 mmol/L
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sodium 1-heptanesulfonate monohydrate in 0.05% phosphoric acid. UV detection was at 250 nm
(losartan potassium) and 362 nm (amlodipine). The method was fully developed and validated per
ICH parameters. Results: The method satisfied all validation criteria. The ion-pairing reagent sodium
1-heptanesulfonate overcame strong ionization, enabling accurate simultaneous separation and
quantification. Conclusion: The ion-pair reversed-phase HPLC procedure was successfully
established and offers high application value in the development, quality control, and registration of
generic drugs containing amlodipine camsylate-losartan potassium.

Keywords: amlodipine camsylate, Losartan kali, HPLC-DAD, ion-pairing

1. PAT VAN DE

Vién nén phéi hop amlodipine camsylate va losartan kali 1a mot trong nhitng phéac d6 hién dai, mang
lai hiéu qua ha huyét ap vuot troi so v6i don tri lidu. Amlodipine (thuéc nhom chen kénh canxi
dihydropyridine) tac dong bang cach trc ché dong Ca?* vao té bao co tron mach mau, gay gian mach
ngoai vi va mach vanh, giam strc can mach ngoai vi va ha huyét ap ma it anh huong dén nhip tim [1].
Losartan kali (thugc nhom chen thu thé angiotensin IT - ARB) canh tranh gin vao thy thé AT, tc ché
tac dung co mach va tiét aldosterone cua angiotensin II, tir d6 giam giit nude - mudi, ha huyét ap va
c6 tac dung bdo v¢ than, gidm protein ni¢u [2]. Sy phéi hop hai co ché khac nhau giup ting cuong
hiéu qua kiém soat huyét ap, giam liéu timg thudc, han ché tac dung phy (nhu phti chan do amlodipine)
va bao vé t6t hon cac co quan dich [3].

Amlodipine camsylate 1a dang mudi méi cua amlodipine, dugc phét trién tir acid camphorsulfonic
(ddc tinh thap, an toan dugc phim) nham khic phuc nhuge diém cia amlodipine besylate (40 hoa tan
va do on dinh kém hon) [4]. Day la lan dau tién amlodipine camsylate dugc két hop v6i losartan kali
trong thudc gdc Cozaar XQ. Véi thude gdc sip hét han bao hd ban quyén va hién chua c6 chuyén
luan chinh thire trong Dugc dién Viét Nam V, cung voi viée d hoa tan la chi tiéu chat luong quan
trong ctia thudc ran udng (danh gia téc d6 va muc do giai phong hoat chat), viéc xay dung phuong
phap kiém tra do hoa tan tré nén bt budc trude khi dua thude generic vao luu hanh.

Amlodipine camsylate ton tai dudi dang ion mang dién tich duong, con losartan kali ton tai dudi dang
ion mang dién tich &m trong pha dong, nén phuong phap sac ky long hiéu nang cao ghép cap ion da
dugc xdy dung nham tao phtre hop trung tinh véi cac chat tao cip ion phi hop, tir d6 cho phép dinh
luong dong thoi hai hoat chit ndy trong thir nghiém d6 hoa tan.

Vi vay, nghién ctru duoc tién hanh nhdm muc dich: Xay dung quy trinh dinh luong amlodipine camsylate
va losartan kali trong chi tiéu d¢ hoa tan cua vién nén bao phim két hop, gop phan thiic ddy nang luc ty
chii ctia nganh Duoc Viét Nam trong xu hudng gia tang san xuét thudc generic chét lugng cao.

2. POI TUQNG VA PHUONG PHAP NGHIEN CU'U
2.1. Doi twong nghién ciru
Vién nén bao phim két hop amlodipine/losartan kali ham lugng 5 mg/50 mg.

2.2. Phwong phadp nghién ciru

2.2.1. X4y dung quy trinh chuin bi miu

Thye hién hai quy trinh chuén bi mau riéng bi¢t nhung st dung cung diéu kién séc ky. Piéu kién hoa
tan nhu ¢ Bang 1.

Bang 6. Diéu kién d6 hoa tan

Picu kién d hoa tan Amlodipine Losartan kali
Thiét bi Kiéu canh khudy Kiéu canh khudy
Toc do 100 + 5 vong/ phut 75 £ 5 vong/ phut
Moi truong hoa tan 900 mL dung dich HC1 0.01 M 900 mL nudc
Thot gian quay 30 phut 30 phut
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Amlodipine

Dung dich thir amlodipine: Tién hanh do d6 hoa tan trén 6 coc, mdi cdc cho 1 vién. Sau khoang thoi
gian quy dinh, hat 5 mL dung dich ttr mdi cdc va loc qua mang loc cellulose acetate (CA) 0.45 pm,
trang loc va bo dich loc dau.

Dung dich chudn géc amlodipine: Can chinh xac 8.71 mg amlodipine camsylate vao binh dinh mirc
100 mL. Thém 4 ml methanol va lac déu dén khi tan, thém HC1 0,01 M dén vach, lic déu.

Dung dich chudn lam viéc amlodipine: Hit chinh xac 10 mL dung dich chuan gbc amlodipine vio
binh dinh mtrc 100 mL, pha loang béng HC10.01 M dén vach, lic déu. Loc qua mang loc CA 0.45
um, trang vai mL dich dau.

Dung dich twong thich hé thong amlodipine: Can chinh xc 5.55 mg chuén losartan kali vao binh
dinh mirc 100 mL, thém chinh xac 10 mL dung dich chuan gc amlodipine. Thém HCI 0.01 M dén
vach, liac déu. Loc qua mang loc CA 0.45 um, trang vai mL dich dau.

Mau trang: HC10.01 M dugc loc qua mang loc CA 0.45 pm.

Dung dich placebo: Can chinh xac 357.5 mg placebo (twong tng v6i lugng placebo trong 1 vién ché
pham) va 50.0 mg chuén losartan kali vao binh dinh mac 100 mL. Cho HC1 0.01 M dén vach. lic déu
va loc qua mang loc CA 0.45 pm, bé vai mL dich loc dau.

Losartan kali

Dung dich thir losartan kali: Tién hanh do d6 hoa tan trén 6 cbc, mbi cdc cho 1 vién. Sau khoang thoi
gian quy dinh, hat 5 mL dung dich tir mdi c6c va loc qua mang loc CA 0.45 um ngay, trang loc va
b6 dich dau.

Dung dich chudn géc losartan kali: Can chinh xac 55.0 mg losartan kali vao binh dinh mtc 100 mL,
thém nude dén vach, lic déu.

Dung dich chudn lam viéc losartan kali: Hat chinh xac 10 mL dung dich chuan gbc vao binh dinh muc
100 mL, pha lodng bang nuéc dén vach, lic déu. Loc qua mang loc CA 0.45 pm, trang vai mL dich dau.

Dung dich twong thich hé thong losartan kali: Can chinh xac 0.86 mg amlodipine camsylate vao binh
dinh mérc 100 mL. Thém 4 ml methanol va lic déu dén khi tan. Thém 10 mL dung dich chuan gdc
losartan kali, thém nuée dén vach, lic déu. Loc qua mang loc CA 0.45 pum, trang vai mL dich dau.

Mau trang: Nude duoc loc qua mang loc CA 0.45 um.

Dung dich placebo: Cén chinh xac 357.5 mg placebo va 7.84 mg chuan amlodipine camsylate (twong
duong 5 mg amlodipine) vao binh dinh mtrc 100 mL. Cho nudc cit dén vach, lic déu va loc qua mang
loc CA 0.45 um, bo vai mL dich loc dau.

2.2.2. Khao sat diéu kién sic ky

Heé thong siac ky: HPLC Agilent 1260 Infinity II. Cot sac ky: Khao sat cac cot sic ky pha dao C8 (250
mm x 4.6 mm, 5 pm) va C18 (250 mm x 4.6 mm, 5 um). Khao sat dé chon buéc song. Nhiét do
budng cot: Khao sat cac nhiét do budng cot 37°C, 45°C, 60°C va khong kiém soat nhiét d6. Khao sat
cac trinh sdc ky gradient va cac thudc thir ghép cip ion: Sir dung hé dung mdi gdm methanol két hop
cac dung dich 6 mmol/L natri 1-hexanesulfonate monohydrate trong dung dich H3PO4 0.05% (v/v)
va 6 mmol/L natri 1-heptanesulfonate monohydrate trong dung dich H;PO4 0.05 % (v/v). Toc do
dong: Khao sat cac téc d6 dong 0.5 mL/phut, 1.0 mL/phat, 1.5 mL/phut. Thé tich tiém: Khao sat cac
thé tich tiém 5 pL, 10 pL, 20 pL.

2.2.3. Tham dinh quy trinh dinh luong N .
Quy trinh dinh Iuvgng dugc tham dinh theo hudéng dan cua ICH, bao gom céc chi ti€u tinh dic hiéu,
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tinh pht hop ciia hé thong, tinh tuyén tinh, d6 chinh xac, do ding [1].

2.2.4. Xir Iy s6 liéu
S liéu duogc xtr Iy bang Microsoft Excel.

3.KET QUA

3.1. Khao sat diéu kién sic ky

3.1.1. Khdao sdt buéc song

Duya trén phd UV ciia amlodipine va losartan kali va trong dung dich chuan dugc trinh bay ¢ Hinh 1.
Bdi v6i vién nén két hop 2 hoat chét phai chon budce song hép thu cuc dai ma tai do it bi anh hudng
boi d6 hip thu cua hoat chit con lai dé han ché hién twong chdng 1ap phd. Chon bude song 362 nm
cho amlodipine va budc song 250 nm cho losartan kali.

“DADT, 5.901 (277 mAU, - ] Ref=5.021 & 6.901 of 009-PZ-B4-THU 1.0 *DADT, 6.902 (12.3 AU, - ) Ref=6.675 & 7.302 of 008-P2-B4-260225_DHT AMLODIPINE_THU_1.0

*CHUAN *260225_DHT AMLODIPINE_CHUAN_1

Norm Norm
250 -
200

150

100 4

2% 240 280 280 abo a3 ako 380 3k o 2% 240 280 20 abo 30 3o ako sk
(a) (b)
Hinh 1. Ph6é UV cua dung dich chuan (a) losartan kali va (b) amlodipine

3.1.2. Khiio sit cjt sic ky ,
Két qua khao sat cdt sac ky C8 (250 mm x 4.6 mm, 5 um) va cdt sac ky C18 (250 mm x 4.6 mm, 5
um) duogc trinh bay trong Bang 2.

Bang 2. Két qua khao sat cot sic ky

Cot C8 Cot C18
tr (phut) 6.790 7.142
Pic amlodipine Spic 54.20856 54.93679
As 1.00 0.92
tr (phtit) 5.150 5.876
Pic losartan kali Spic 622.54431 614.73291
As 1.00 0.95
Rs 10.8 6.3

tr: Thoi gian leu, Spic: Dién tich pic, Rs: DY phan gidi, As: Hé s6 doi ximg

Ca 2 cot déu dap mg yéu cau do phan giai giira 2 pic hoat chat > 1.5. Hé s6 d6i xtig ctia 2 pic hoat
chat khi str dung ca 2 c¢gt déu nam trong khoang yéu cau tir 0.8 - 1.5.

Chon cot sic ky tiy vao tinh ap dung thuc té va cot C18 phd bién hon cot C8 trong phan tich duoc
pham nén chon cdt pha ddo C18 (250 mm x 4.6 mm, 5 um) cho quy trinh.
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Hinh 2. Sac ky d6 khao sat cot sac ky

3.1.3. Khao sat quy trinh gradient .
Do phan giai 1a tiéu chi quan trong. Yéu cau dg phan giai cua pic amlodipine va pic losartan kali phai
> 1.5. Sau khi khao sat, quy trinh gradient t61 uu thu dugc theo Bang 3.

Bang 3. Quy trinh gradient t6i vu

Thaoi gian (phut) Dung dich A (%) Methanol (%)
0 45 55
4 35 65
8 35 65
8.1 45 55
10 45 55

3.1.4. Khdo sdt thuéc thir ghép cap ion
Bang 4. K&t qua khdo sat thuoc thir ghép cdp ion natri 1-hexanesulfonate monohydrate

STT tR( hl’lt) Spic Rs
Amlodipine Losartan kali Amlodipine Losartan kali
1 6.098 5.746 386.812 920.587 2.0
2 6.085 5.743 370912 918.278 1.9
3 6.069 5.739 383.670 918.657 1.9
4 6.074 5.750 369.646 916.934 1.8
5 6.064 5.747 380.034 919.439 1.8
6 6.068 5.753 374.014 918.511 1.8
Trung binh 6.076 5.746 377.515 918.734
RSD (%) 0.211 0.086 1.867 0.133
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Bang 5. Két qua khao sat thudc thir ghép ciip ion natri 1-heptanesulfonate monohydrate

STT tr (phut) Spic Rs
Amlodipine Losartan kali Amlodipine Losartan kali
1 7.101 5.708 369.494 930.143 7.4
2 7.095 5.710 369.240 926.926 7.4
3 7.096 5.716 369.515 927.612 7.3
4 7.099 5.716 370.143 928.951 7.4
5 7.091 5.716 369.351 928.862 7.3
6 7.095 5.72 369.841 926.026 7.3
Trung binh 7.096 5.714 369.597 928.087
RSD (%) 0.003 0.004 0.336 1.510

Ca 2 mubi déu 1a cac thude thir ghép cip ion mang dién tich 4m trong pha dong, chi khac nhau vé do
dai day alkyl. Mubi natri 1-heptanesulfonate monohydrate ky nudc hon nén c6 kha ning luu giir chat
phan tich c¢6 dién tich trai d4u tot hon, do d6 amlodipine mang dién tich duong khi ton tai trong pha
dong, tao thanh cap ion dugc luu giit trén pha tinh 1au hon so véi khi dung mudi natri 1-hexanesulfonate
monohydrate. Vi vy, lam ting thoi gian luu pic amlodipine, dong thoi cai thién d6 phan giai giita 2 pic

ctia hoat chat. Chon thudc thir ghép cip ion natri 1-heptanesulfonate monohydrate.

3.1.5. Khio sit téc dp dong
Béang 6. K¢t qua khéo sat toc d6 dong

Toc do dong (mL/ phut) 0.5 1.0 1.5
. Amlodipine - 9.677 7.133
te (phuo) Losarten kali i 8.052 5.868
S.. Amlodipine - 79.462 56.352
pie Losartan kali - 937.739 615.259
As Amlodipine - 0.92 0.85
Losartan kali - 0.90 0.96
Rs - 6.5 6.3

Tf:)c d6 dong 0.5 mL/phiit: 2 hoat chat amlodipine va losartan kali van chua dugc rira gidi ra khoi cot.
To6c do dong 1 mL/phut: 2 pic cua hoat chat khong kip rira giai hoan toan ra khoi cot trong thoi gian
sac ky 10 phut. Toc do dong 1.5 mL/phut: 2 pic cua hoat chat dugc rira gidi hoan toan ra khéi cot. Vi

vay, chon toc do dong 1.5 mL/phiat cho quy trinh.

3.1.6. Khdo sat thé tich tiém
Béng 7. K&t qua khdo sat thé tich tiém

Thé tich tiém (pL) 5 10 20
. Amlodipine 7.127 7.133 7.112
tr (phut) Losartan kali 5.812 5.868 5.784
S Amlodipine 27.277 56.352 107.637
pie Losartan kali 310.420 615.259 1249.102
As Amlodipine 0.88 0.85 0.90
Losartan kali 0.90 0.96 0.92
Rs 6.5 6.3 6.6

Ca 3 thé tich tiém khao sat déu co do phan giai va hé s6 ddi xung dat yéu cau. Chon thé tich tiém
10 pL cho quy trinh vi day la thé tich thuong dung trong phan tich HPLC.
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3.1.7. Khdo sdt nhiét d¢ buong cét
Bang 8. Két qua khao sat nhiét do budng cot
Nhiét @9 (°C) Khéng kiém soat 37 45 60
t (phiit) Amlodipine 7.541 7.389 7.133 | 6.488
Losartan kali 6.050 5.978 5.868 | 5.468
S Amlodipine 53.623 52.867 | 56.352 | 55.569
pie¢ Losartan kali 641.061 627.90 | 615.26 | 622.38
As Amlodipine 0.89 0.90 0.85 0.81
Losartan kali 0.88 0.89 0.96 0.92
Rs 6.8 6.5 6.3 5.9
Ap suit h¢ thong (bar) 285 263 250 235

Tang nhiét do budng cot gilp 1am giam thoi gian phén tich va giam ap sut hé thong. Chon nhiét do
budng cdt 45°C c¢o6 ap suat 6n dinh cho h¢ thong 1a 250 bar.

3.2. Tham dinh quy trinh dinh lwong
3.2.1. Tinh twong thich hé théng

Tién hanh phén tich 6 1an dung dich twong thich hé thong amlodipine va 6 lan dung dich twong thich
hé thong losartan kali. Két qua duoc trinh bay trong Bang 9 va Bang 10.

Bang 9. Két qua tuong thich hé thong amlodipine

STT tr (phut) Spic As Rs
1 7.015 35.59484 0.94 NA
2 6.990 35.71663 0.92 NA
3 7.009 35.61373 0.92 NA
4 7.076 34.62868 0.90 NA
5 7.069 35.12001 0.87 NA
6 7.052 35.29342 0.89 NA
TB 7.035 35.32789 0.91
RSD (%) 0.50 1.16
Bang 10. Két qua trong thich hé thong losartan kali
STT tr (phut) Spic As Rs
1 5.865 614.59766 0.95 6.4
2 5.868 615.25983 0.96 6.3
3 5.876 614.73291 0.95 6.3
4 5.791 620.10925 0.86 6.3
5 5.802 615.51837 0.87 6.2
6 5.806 618.64545 0.85 6.2
TB 5.835 616.47725 0.91 6.3
RSD (%) 0.67 0.38 1.13

RSD cua thoi gian luu va dién tich pic thu dugc tir cac pic amlodipine va pic losartan kali déu <2.0%.
H¢ s6 doi xumg cua cac pic amlodipine va losartan kali déu trong khoang yéu cau tir 0.8 dén 1.5. Vi
vay, ca 2 quy trinh dinh luong dd hoa tan dat twong thich véi hé thong.

3.2.2. Tinh dic hiéu

Tiér} hanh phan tich dung dich tring, dung dich thir 46 hoa tan amlodipine va losartan kali, dung dich
chuan lam viéc amlodipine va losartan kali, dung dich placebo amlodipine va losartan kali. Két qua
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duoc trinh bay trong Hinh 3, 4, 5.

Dung dich placebo

Dung dich ctmﬁll
Dung dich trang
Dung dich thie

Dung dich thie
Dung dich chuin
Dung dich tring

Dung dich placebo

Amlodipine

Losartan kali
Hinh 3. K&t qua d¢ dac hi¢u amlodipine va losartan kali
Signal DAD1 B, Sig=362,4 Ref=off (G:\DATA\MI...PINE 2025-82-26 16-57-25\010-P2-B6-260225_DHT AMLODIPINI V”":IJ\
2 20
U ’ H 4 []
cl . 4 & L] min Peak :1 at 5.904 min Name : ?

Peak :1 at 6.922 min

Calculated

’ Calculated -/\‘ LN
20 0 om0 0 w0 30 w0 %0 W0 m 58 o9 ) 7 win 20 20 %0 0 M0 30 M0 58 ]
-> The purity factor is within the calculated threshold limit, < -5 The purity factor is within the calculated threshold limit. ¢-
Purity factor : 999.988 (20 of 20 spectra are within the calculated threshold limit.) Purity factor : 1009.000 (6 of 48 spectra are within the calculated threshold linit.)
Threshold  : 999.959 (Calculated with 20 of 20 spectra) Threshald 1000.000 (Calculated with 6 of 48 spectra)
Reference : Peak start and end spectra (integrated) (6.775 / 7.128) Reference : Peak start and end spectra (integrated) (5.728 / 6.135)
Spectes HAT{selection[aucomatic, 5) Spectra : 5 (Selection automatic, 5)
[ Threshol: 8.015 (12 1 D 78 + 3 * 8,002 | ° R
olse Threshol: 0.915 (12 spectra, St.Dev 0.9078 + 3 * 8.0023) Noise Threshol: 8,017 (12 spectra, St.Dev 8.8089 + 3 * 8,0026)

Amlodipine Losartan kali
Hinh 4. H¢ so tinh khiét cua pic amlodipine va losartan kali trong dung dich thir

o] — Pho UV pic losartan dung dich chuan
— Pho UV pic losartan dung dich thir
s
Amlodipine Losartan kali

Hinh 5. Sy chong phd UV ctia pic amlodipine va losartan kali dung dich chuan va dung dich thir

Pic ctia amlodipine trong dung dich chudn va dung dich thir ¢6 thoi gian luu 1an lugt 14 6.962 phiit va
6.922 phit. Dung dich tring va placebo: Khong ghi nhdn pic c6 thoi gian luu twong tu v6i thoi gian
lwu pic amlodipine chudn. Hé sb tinh khiét pic amlodipine dat 99.9988 % > 95 % [5]. Hé s6 chong
phé UV pic amlodipine dat 0.999956, gan bang 1.0 [5].

Pic cua losartan kali trong dung dich chuén va dung dich thir 1an lugt ¢6 thoi gian luu 5.888 phut va
5.904 phit. Dung dich tring va placebo: Khong ghi nhan pic c6 thdi gian luu twong tu v6i thoi gian
luru pic losartan kali chuan. Hé s tinh khiét pic losartan kali dat 100 % > 95 % [5]. Hé s chong phd
UV pic losartan kali dat 1.0, bf‘mg 1.0 [5]. Vi vay, quy trinh dat do dac hi¢u.

3.2.3. Tinh tuyén tinh
Amlodipine ) . . ) )
Pénh gia tinh tuyén tinh qua 6 nong do khac nhau nam trong khoang xac dinh tir 25 dén 150%. Két
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qua duogc trinh bay trong Bang 11 (cot trai).

Két qua thu duogc phuong trinh hdi quy y = 6.2841x + 0.1569 véi hé sb twong quan R = 0.9999. Panh
gia tinh twong thich ctia phuong trinh hdi quy va y nghia ciia cac hé s a va b véi do tin cay 95%.
Significance F = 0.0000000082 < 0.05 nén phuong trinh hdi quy tuwong thich.

Losartan kali

Panh gia tinh tuyén tinh qua 6 ndng d6 khac nhau nam trong khoang xac dinh tir 25% dén 150%. Két
qua duogc trinh bay trong Bang 11 (cot phai).

Két qua thu duoc phuong trinh hdi quy y = 11.171x + 10.173 véi hé sb twong quan R = 0.9996. Panh
gia tinh tuong thich ctia phuong trinh hdi quy va y nghia ctia cic hé sé a va b voi do tin cay 95%.
Significance F = 0.00000018 < 0.05 nén phuong trinh hdi quy twong thich.

Vi vy, quy trinh dat tinh tuyén tinh.
Biang 11. Két qua tinh tuyén tinh amlodipine

x Nong do amlodipine
STT Mau Zgug; mL) - xp Spic -y
1 25 % 1.23 8.04613
2 50 % 2.45 15.52383
3 75 % 3.68 23.20539
4 100 % 491 30.71785
5 125 % 6.14 38.86185
6 150 % 7.36 46.51794
y=6.2841x + 0.1569 v&i R = 0.9999
P-value hé s6 a = 0.0000000082 < 005 nén hé s6 a c6 ¥ nghia thong ké.
P-value hé s6 b = 0.44 > 0.05 nén hé s6 b khong co ¥ nghia thong ké.

Bang 12. Két qua tinh tuyén tinh Losartan kali

x Nong do losartan kali
STT Miu g(ug- ml) - x Spic- ¥
1 25 % 13.77 167.74635
2 50 % 27.53 308.07986
3 75 % 41.30 482.88574
4 100 % 55.07 618.91937
5 125 % 68.84 777.71606
6 150 % 82.60 935.29053
y=11.171x + 10.173 v&i R = 0.9996
P-value hé s6 a = 0.00000018 < 0.05 nén hé s6 a c6 y nghia thong ké.
P-value hé s6 b= 0.26 > 0.05 nén hé sd b khong ¢ y nghia thong ké.

3.2.4. D9 chinh xdc (d9 lap lgi, dp chinh xdc trung gian)

Thir nghiém d¢ chinh xéc dugc thyc hién bang cach so sdnh ham lugng amlodipine va losartan kali
dugc xac dinh trong hai ngay khac nhau bdi cac kiém nghiém vién khac nhau. Két qua trinh bay trong
Bang 13 cho thiy gia tri RSD trong ngay va giita cic ngdy ctia ca hai chat déu nho hon hoic bang
2.0%. Do d6, phuong phap duoc xay dung c6 do chinh xac dat yéu cau khi thyuc hién trong hai ngay.
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Bang 13. Két qua khao sat do chinh xac

Ham lwong
Lan Amlodipine Losartan kali
1 96.1 94.38
2 96.2 95.08
Két qua 3 97.12 96.22
4 98.73 96.78
5 98.99 97.92
6 100.8 98.62
AT T Trung binh 97.99 96.50
Do 13p lai (n =6) RSD (%) 1.88 1.68
7 94.55 94.50
8 94.98 94.70
Két qui 9 95.63 94.90
10 96.14 95.10
11 96.47 95.30
12 97.45 95.50
D¢ chinh xac Trung binh 96.93 95.75
trung gian (n = 12) RSD (%) 1.59 1.43
3.2.5. by dung

D¢ dung cua phuong phap dugc danh gia bang cach thém vao mau placebo mot lugng chinh xac cua
mdi chét chuan tuong Ung. Chuan bi cac muc theo bang, mdi muc thyc hién 3 mau riéng biét. Sau
d6, dung dich mau thir dwgc chuan bi theo quy trinh da xay dung. Két qua phép thir d6 ding duoc
trinh bay trong Bang 14.

Bang 14. Két qua khao sat 4o dang

Amlodipine Losartan kali
Mirc . A A ro Trung binh RSD Ty 1¢ thu hdi | Trung binh RSD
TyIethuhoi (%) |~ (o) (%) (%) (%) (%)
iy 101.11 101.20
i 98.53 99.39 1.50 100.91 101.06 0.14
98.53 101.06
0%, 98.95 98.65
oy 98.29 98.46 0.44 99.00 98.75 0.22
98.13 93.61
y 98.97 99.38
NS 98.33 98.50 0.41 99.75 100.25 1.20
9821 101.63
99.04 99.87
(1)
(11102 g’) 98.41 98.98 0.55 100.97 100.00 0.91
99.49 99.17
99.23 101.10
[1)
o) 98.00 98 43 0.70 100.74 10072 | 038
98.07 100.33
98.66 101.13
(1)
(11153 g’) 98.83 98.82 0.16 101.80 101.56 0.37
98.97 101.75

Két qua phép thir do ding duoc trinh bay cho thay ty 18 thu hdi ciia amlodipine va losartan kali nam
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trong khoang 98 - 102%, vai gia tri RSD nho hon 2.0%.

3.2.5. Khoang xac dinh ’
Dua theo dit liéu vé do dung va tinh tuyén tinh, khodng xac dinh ctia phuong phap cho amlodipine 1a
1.23 pg/mL - 7.36 pg/mL, cho losartan kali 1a 13.77 pg/mL - 82.60 pg/mL.

4. BAN LUAN

Phuong phap sdc ky long hiéu nang cao gheép cap ion pha dao da dugc xay dung va thAm dinh nham
khic phuc han ché vé kha nang lwu giit cia hai hoat chat trén pha tinh kém phan cuc. Amlodipine
camsylate ton tai dudi dang ion mang dién tich duwong cua base yéu, trong khi losartan kali ton tai
dué6i dang ion mang dién tich Am cta acid yéu trong pha dong. Ca hai hoat chat nay déu cé tinh chat
ion trai nguogc, nén tuong tac yéu voi pha tinh C18, din dén thoi gian luu ngan va bi rira giai som
khoi cot. Do @6, ky thuat sic ky ghép cap ion da duoc Iya chon két hop véi RP-HPLC, sir dung natri
1-heptanesulfonate monohydrat Iam tac nhan ghép cdp ion. Khi bd sung natri 1-heptanesulfonate
monohydrat vao pha dong, chudi alkyl ky nuéc cua tac nhan tuong tac manh véi pha tinh C18 kém
phan cuc, trong khi nhom sulfonat mang dién tich am hudng ra ngoai dé ghép cip ion v6i amlodipine
cation mang dién tich duong trong pha dong, hinh thanh cdp ion trung tinh c6 kha ning luu giit tot
trén pha tinh RP-HPLC. Nguoc lai, ion mang dién tich 4&m cua losartan c6 cung dau dién tich vai
nhom sulfonate ctia chat tao cap ion, nén khong hinh thanh phtic hop ma bi ddy theo luc tinh dién va
dugc rua giai ra khoi cot sém hon amlodipin. Nho do, quy trinh phan tich st dung natri 1-
heptanesulfonate monohydrat cho phép dat thoi gian sic ky nhanh chéng, dap ung yéu cau kiém
nghiém chat luong.

Mot han ché can luu y cia phuong phéap 1a mudi natri 1-heptanesulfonate monohydrat c¢6 dudi alkyl
ky nuéc manh, khién tac nhan nay kho duogc rira troi hoan toan khoi ot sic ky sau khi phén tich. Do
d6, can thyc hién quy trinh rira cot k§ ludng va c6 hé théng sau mdi chu ky phan tich nham tranh hién
tuong nhiém chéo va duy tri hiéu sudt cot lau dai.

5. KET LUAN

Pé tai xay dung thanh cong quy trinh dinh lugng do hoa tan thanh pham cho 2 hoat chét trong vién
nén bao phim két hgp amlodipine/losartan kali ham luong 5 mg/50 mg bang cach sir dung thudc thir
ghép cap ion la natri 1-heptanesulfonate. Cac chi tiéu tham dinh phuong phap dat yéu cau. Dé tai
nghién ctru ing dung phuong phap sac ky ghép cap ion vao ky thuat HPLC giip mo rong pham vi
mg dung cua sac ky pha dao, dic biét voi cac hoat chat thude ¢ dic tinh ion hoa manh c6 kha ning
Iuu giit kém trén cot pha tinh kém phan cyc. Quy trinh da xay dung 1a co s¢ dé xay dung cac phurong
phap kiém nghiém trong tiéu chuan thanh pham cua cac thudc generic két hop 2 hoat chit nay trong
tuong lai, md ra huéng di vé kiém nghiém chat luong cac ché pham vién nén c6 chira dang mudi
amlodipine camsylate.
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