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SUMMARY
VALIDATION OF A METHOD FOR THE DETERMINATION OF AMLODIPINE
BESYLATE IN CAPSULES USING HPLC-DAD

The aim of this study was to validate a protocol for the determination of amlodipine besylate in capsules
using the HPLC method with a DAD detector at a wavelength of 237 nm. The HPLC separation was carried
out using a C18 column (25 cm x 4,6 mm; 5 um) and the mobile phase system was used as CH3OH and
solution pH 3,0 (60:40) belonging to isocratic elution mode. The results of the validation proved that the
method showed good selectivity, linearity with R? of 0,9997, a low limit of detection (LOD) of 1,27 ppm, a
limit of quantification (LOQ) of 3,8 ppm, an accuracy of 100,02%, and a precision of the method (RSD) of
less than 2%. In particular, the verified method was also applied to determine the amount of amlodipine
besylate in three real samples on the market, and the results indicated that the content of amlodipine
besylate in all three preparations was above 94% and qualified as prescribed by the Vietnam
Pharmacopoeia V.
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1. GIOI THIEU kép, phuong phap tric quang [3-6], nhung da

Amlodipine 14 mdt hoat chit chong dau thit phan cic phuong phap néu trén s& tén nhicu thoi
nguc, chéng ting huyét 4p phd bién hién nay. gian khi phan tich va d¢ chinh xdc, cting nhu do
Amlodipine ¢6 ciu tric hoa hoc chia khung tin cdy khong cao nhu phuong phap sac ky long
dihydropyridine va co ché tac dong cua no 1a hi¢u nang cao (HPLC) [7-10]. Do d6, nhu cau
chen kénh calcium. Trong bao ché, amlodipine xay dung quy trinh‘ dinh luong hoat chat
ton tai dudi dang mudi amlodipine besylate la amlodipine besylate bang phuong phip HPLC Ia
bot mau tring hodc gan nhu tring. Amlodipine can thict. Trong nghién ctru ndy, mot quy trinh
besylate dé tan trong methanol, c6 kha ning tan dinh lugng amlodipine besylate trong vién nang
trong ethanol va kho tan trong nudc va 2- 5 mg béngqphucmg phap HPLC v6i dau do DAD
propanol [1, 2]. de} duogc tham dinh va quy trinh da duoc su dung
. . dé dinh lugng amlodipine besylate trong mot s6
Tuy da co nhiéu phuong phap dé dinh mau thudc that dang duge luu hanh trén dia ban
luong hoat chat amlodipine besylate trong cac Thanh phé Can Tho.

dang bao ché khac nhau nhu phwong phap phd
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2. PHUONG PHAP NGHIEN CUU
2.1. Phuong tién nghién ciru

2.1.1. Péi twong thi nghiém: Ba mau vién nang
khac nhau ciia Cong ty ¢d phan xudt nhap khau
Y t¢ DOMESCO chra 5 mg hoat chat chinh
amlodipine besylate. Cac miu thudc van con
trong thoi han st dung, dang dugc luu hanh trén
thi trudng va duoc mua ngiu nhién tai cac nha
thudc trén dia ban Thanh phé Can Tho.

2.1.2. Héa chdt va thiét bi:

Héa chdt: Amlodipine besylate chuan 99,82%
duoc cung cip boi Vién Kiém nghiém thudc
(Viét Nam), methanol (Mecrk, Duc),
acetonitrile  (Mecrk, Duc), triethylamine
(Mecrk, Dtic), nuéec cat 2 lan (Viét Nam),
H3PO, tinh khiét dam dic (Mecrk, D).

Thiét bi: Hé thong may sic ky long hiéu ning
cao HPLC Hitachi (Nhat ban), can dién tu
Sartorius CP225D (d¢ chinh xac 0,00001 g),
may siéu am Transsonic 570.

2.2. Phuong phap nghién ctru
2.2.1. Piéu kién sdc ky

Duya trén két qua cua cac nghién ciru trude day
va két qua thim do so bo vé didu kién sic ky
pht hop cho dinh lugng hoat chat amlodipine
besylate trong vién nang. Quy trinh dinh tinh,
dinh lugng amlodipine besylate trong vién nang
bang phuong phap HPLC dau do DAD dugc dé
nghi nhu sau: Cot sic ky 1a cot Lichrosorb RP
18 (25 cm x 4,6 mm ID, 5 um); hé dung moi
pha dong la CH30H:dung dich pH 3,0 véi ty 1¢
60:40; kiéu rira giai 1a didng dung moi vé6i thé
tich tiém la 1 mL/phut; budc song dinh lugng 1a
237 nm va nhiét d6 van hanh hé thong sic ky la
25°C [3, 7-8].

2.2.2. Phuong phdp dinh tinh amlodipine besylate
bang phwong phip HPLC

Mdu chuan: Hoa tan 34,6 mg amlodipine besylate
chuin cho vao binh dinh muc 100 mL. Thém pha
dong, lac ky, siéu am khoang 5 phdt va b sung
pha dong dén vach. Liy chinh xac 10 mL dung
dich nay cho vao binh dinh mic 50 mL, thém
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dung dich pha dong dén vira du, lic déu va loc qua
mang loc 0,45 pm.

Mdéu thie: Chudn bi mau thir c¢6 ndng do
amlodipine besylate khoang 0,05 mg/mL bing
cach hoa tan mot lugng bot thude twong rng voi
25 mg amlodipine besylate bang pha dong. Siéu
am 5 phut cho bot thube tan hoan toan, lic déu
va loc qua mang loc 0,45 um. Tién hanh tiém
lan luot mau chuin, mau thu vao hé théng séc
ky va ghi nhan sic ky do.

2.2.3. Tham dinh quy trinh dinh lwong
amlodipine besylate trong vién nang [11]:

Xdc dinh khodng tuyén tinh: Can chinh xac
34,5 mg amlodipine besylate chuan cho vao binh
dinh mtc 100 mL. Thém tiép khoang 30 mL pha
dong, sau d6 siéu am khoang 5 phdt. Cudi cung,
cho thém pha dong vira dui dén vach dé dugc dung
dich chuan gbc. Tir dung dich chuan gdc tién hanh
pha lodng thanh cac dung dich c6 nong do
amlodipine besylate trong khoang tir 0,0250 dén
0,0750 mg/mL, cudi cung lic déu va loc qua mang
loc 0,45 um.

Khoang tuyén tinh dwgc Xac dinh dwa trén
phuong trinh hdi quy y = ax + b va hé s6 tuong
quan tuyén tinh (r) giita ndng do va dién tich
peak cua amlodipine besylate.

Gioi han phdt hién (LOD): Dua vao phuong
trinh hoi quy dugc thiét lap tir viéc xac dinh
khoang tuyén tinh. Giéi han phat hién dugc xac
dinh bang cong thirc:

LOD = 3,3><£
a

Trong dé: SD la d6 1éch chuan ciia phwong trinh
hdi quy; a 1a d6 déc cua phuwong trinh hdi quy.

Gidi han dinh lwong (LOQ): Dya vao phuong
trinh hdi quy dugc thiét lap tir viéc xac dinh
khoang tuyén tinh. Gigi han dinh lugng dugc xac
dinh bang cong thc:

LOD =10><@
a

Trong dé: SD la @6 léch chuan cua phuong trinh
héi quy; a 1a d6 doc cua phuong trinh hdi quy.



Khdo sdt dp ding:

Pha ché chuin géc c6 ndng d6 0,25 mg/mL bing
cach hoa tan 34,7 mg amlodipine besylate chuan
vao binh dinh mirc 100 mL, thém pha dong va siéu
am 5 phat. Cudi cung bd sung pha dong vira di
dinh mic 100 mL, lic déu va loc qua mang loc
0,45 pm.

Pha ché thir gbc bang cach hoa tan 499,6 mg bot
thudc vao binh dinh mirc 100 mL trong pha dong,
siéu &m 5 phut. Thém pha dong vira da thu dugc
dung dich thir géc nong d6 0,251 mg/mL. Sau do,
tién hanh pha ché cac dung dich lam viéc bang
céch lay chinh xac 5 mL thir gdc cho vao céc binh
dinh muc 50 mL, thém tiép chuin gdc vao céc
binh dinh mtc trén dé dwoc cac dung dich thir 1am
viéc, cudi cung lic déu va loc qua mang loc 0,45
pum. Bo dung duge xac dinh dua trén ty 1& phuc
hoi (%) cua chuan amlodipine besylate khi cho
vao mau thir (ché pham) chénh léch 20% so véi
nong do thir dinh lugng.

Khdo sdt @ chinh xéac: Do chinh xac duoc tién
hanh trén mau chuin. Cu thé, can 36,8 mg chit
chuan amlodipine besylate cho vao binh dinh murc
100 mL, thém dung moi pha dong, Iic va siéu am
5 phut cho tan, sau d6 bo sung pha dong vira di.
L4y chinh xac 10 mL dung dich chuan nay pha
lodng v&i pha dong vira du thanh 50 mL, lic déu
va loc qua mang loc 0,45 um. Tiém céc dich loc
vao vial, sau do tiém cac vial vao hé thong sic ky.
Thuc hién tiém lai 6 1an va tién hanh ghi nhan séc
ky db.

2.2.4. Xdc dinh ham luwong amlodipine besylate
trén cdc mau thdt bang quy trinh dinh lhrong
vira duoc tham dinh

Quy trinh dinh lugng amlodipine besylate trong
vién nang sau khi duoc tham dinh duoc sir dung
dé dinh luong amlodipine besylate trén ba mau
that dang dugc luu hanh trén thi truong.

Pha dung dich mdu thir: Can 20 vién (khéi
lwong trung binh 20 vién la 2.006,6 mg), d6 bot
thubc ra, lau sach nang. Xac dinh khdi luong
trung binh bot thudc trong nang (khdi luong
trung binh bot thudc 14 100,23 mg), nghién
thanh bot min. Sau do6, can chinh xac mgt luong
bot thubc twong tmg véi 5 mg amlodipine
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besylate, cho vao binh dinh mirc 100 mL. Thém
khoang 30 mL dung dich pha dong, lic ky va
siéu 4m khoang 5 phut. Sau d6, thém tiép pha
dong vira du, lic déu, va cudi cing loc dich loc
qua mang loc kich thude 0,45 pm.

Pha dung dich mdu chudn: Can chinh xé4c 35
mg amlodipine besylate chuén cho vio binh
dinh mtc 100 mL. Thém khoang 30 mL dung
dich pha dong, lic ky, siéu 4m khoang 5 phit.
Sau d6 b6 sung thém dung dich pha dong vira
du. Lay chinh xac 10 mL dung dich nay cho vao
binh dinh muc 50 mL, thém dung dich pha dong
vira du, lic déu va loc qua mang loc 0,45 pm.

Ham lugng amlodipine besylate so vd&i ham
lugng ghi trén nhan dugc tinh theo cong thuc:

S;xm xC(%)*xPx100 " 408,9
Scxm;x5x5 567,1

X(%) =

Trong do:
St: Dién tich hay chiéu cao dinh ciia mau thr;
Sc: Dién tich hay chiéu cao dinh cia mau chuén;

mc: Luong can amlodipine besylate dung lam
chuan;

C%: Ham luong phan tram cua chat chuén;

P: Khéi lugng trung binh cua bot thudc trong
nang;

my: lugng can mau thir;

408,9: Phéan tir lwong amlodipine;

567,1: Phéan tur lugng cuia amlodipine besylate.
3. KET QUA VA THAO LUAN
3.1. Két qua dinh tinh amlodipine besylate

Tién hanh dinh tinh hoat chit amlodipine
besylate trong cac mau thudc véi cac diéu kién
sic ky duogc dé xuit nhu sau: cot sic ky duogc su
dung la Lichrosorb RP 18 (25 cm x 4,6 mm ID,
5 um) véi dau do DAD & budc séng 237 nm,
pha dong CH3;OH:dung dich pH 3,0 véi ty Ié
60:40 va toc do dong 1 mL/phat. Két qua thoi
gian lwu (Ry) ciia mau thir va mau chuan duoc
trinh bay trong Bang 1.



Bang 1. Két qua dinh tinh amlodipine besylate
trong cac mau thugc

Mau 1 2 3
Ry thir (phit) 4927 | 4927 | 4,927
Ry chuén (phiit) 491

Tir két qua thyc nghiém cho thiy thoi gian luu
cua amlodipine besylate chuan la 4,91 phat va
thoi gian luu cia amlodipine besylate trong mau
thur 1a 4,927 phat. Pidu nay cho thay ca 3 miu
déu c6 thoi gian luu cia dung dich amlodipine
besylate trong mau thir twong tng véi thoi gian
luu cua amlodipine besylate trong mau chuan.
Pang luu y, voi didu kién sic ky néu trén da rat
ngin duoc thoi gian lwu cua amlodipine
besylate hon so v&i két qua nghién ciu cua tac
gia Brondi et al., 2017 (tg = 7,926) [7] va tac
gia Hassan et al., 2014 (tg = 6,55) [8]. Nhu vay,
ca 3 ché pham thudc khao sat déu c6 hoat chat
amlodipine besylate va dat yéu cau dé tién hanh
cac thi nghiém ké tiép.

3.2. Két qua tham dinh quy trinh dinh lwong
amlodipine besylate

3.2.1. Xac dinh khodng tuyén tinh

Két qua khao sat sy phu thudc cua dién tich
peak vao ndng do amlodipine besylate duoc
trinh bay trong Bang 2.

Bang 2. Két qua khao sat khoang tuyén tinh

MAL Nong do chuan | Dién tich peak
(mg/mL) (mAU*min)
1 0,0250 5.530.205
2 0,0375 8.375.904
3 0,0500 10.977.240
4 0,0625 13.868.784
5 0,0750 16.725.971

Dién tich peak
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18000000

16000000

14000000

12000000

10000000
y=223075296x- 58144
R* = 0.9997

8000000
6000000
4000000
2000000

o
a 0.0z 0.04 0.06 0.08

Hinh 1. Dé thi dwong chudn cua
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Theo d6, phwong trinh hdi quy tuyén tinh duoc
x4c dinh 1a y = 223.075.296x — 58.144 (R* =
0,9997) va hé sb twong quan tuyén tinh r =
0,9998. Gia tri r nam trong gigi han cho phép
(0,995 < r < 1) va diéu nay cho thay c6 sy tuong
quan tuyén tinh giita nong d6 va dién tich peak
trong khoang ndng do tur 0,025 dén 0,075
mg/mL. Vay duong chuan nay dugc s dung
cho céc thi nghiém tiép theo.

3.2.2. Giéi han phat hi¢n (LOD)

Dua vao phuong trinh hoi quy tuyén tinh y =
223.075.296x — 58.144 (R? = 0,9997) tién hanh
x4c dinh gia tri LOD, cu thé: Do léch chuin
(SD) = 85.558,48 va do dbc a = 223.075.296.

85.558,48

LOD=33x——F—
223.075.296

=0,00127 mg/mL =1,27 ppm
Két qua thuc nghiém cho thay phwong phap cé
thé phat hién dwuoc amlodipine besylate voi
nong do khé thap khoang 1,27 ppm, diéu nay
cho thay phuong phap nay rat nhay déi vai hoat
chat amlodipine besylate.

3.2.3. Gidi han dinh luong (LOQ)

Tuong ty giGi han phéat hién, tir phuong trinh
hdi quy tuyén tinh y = 223.075.296x — 58.144
(R? = 0,9997) tién hanh xac dinh gia tri LOQ, cu
thé: Do léch chuan (SD) = 85.558,48 va d6 déc
a=223.075.296.

85.558,48

LOD =10x ——————
223.075.296

=0,0038mg/mL = 3,80 ppm
Nhu véy, phuong phép nay cé thé dinh lugng
duoc amlodipine besylate véi ndng d6 khoang 3,8
ppm. Nong do dinh luong hoat chat amlodipine
besylate gap 13 lan giGi han dinh luong.

3.2.4. Két qud khao sdt do diing

Sau khi tiém céc dung dich khéng thém chuan
va dung dich thém chuan vao hé thong sic ky
va ghi nhan gia tri dién tich peak do duoc.
Két qua khao sat do dung duoc trinh bay ¢
trong Bang 3.



Bang 3. Két qud khdo sdt do diing ciia phwong phdp

77 | % chuin Diﬁgatli(:h cf%%r%gtsgm Cht‘;;l ﬁr?wélai Dot | i | RSD
thém vao (MAU*min) vao (ma/mL hoi (%) (%)
(mg/mL)
1 9.365.370 0,02002 100,08
2 80 9.375.156 0,020 0,02006 100,30 100,43 £ 0,43 0,21
3 9.402.683 0,02018 100,91
4 10.454.118 0,02490 99,58
5 100 10.446.718 0,025 0,02486 99,45 99,51 + 0,07 0,04
6 10.449.713 0,02488 99,50
7 11.594.352 0,03001 100,02
8 120 11.600.276 0,030 0,03003 100,11 100,12 £ 0,11 0,06
9 11.608.255 0,03007 100,23
Trung binh d6 thu hdi (%): 100,02 + 0,45

Theo sé liéu tir Bang 3 cho thay gié tri RSD cua
céac 1an tht déu nho hon 2% va do thu hdi cua
phuong phap 1a 100,02%. Do thu hdi nam trong
gidi han cho phép tir 98% dén 102%, vay c6 thé
két luat ring quy trinh dinh lugng amlodipine
besylate theo phuong phap dé xuat 1a dat yéu
ciu vé do dung.

3.2.5. Khdo sat dé chinh xac

Tiém 6 mau dung dich thir vao hé théng sic ky voi
diéu kién sic ky di néu va ghi nhan sic ky do. Két
qua khao sat d6 lap lai dugc trinh bay ¢ Bang 4.

Bang 4. Két qua dé 1ap lai cia phwong phdp

Phe Thaoi gian Dién tich
Mau th(‘e’p luu peak St
u
Rt (phat) | (mAU*min)
1 4,91 11.057.899
2 491 11.068.751
Amlodipine | 5 491 | 11.077.931
besylate
chuan 4 4,91 11.071.302
5 491 11.083.681
6 491 11.078.556
RSD (%) 0,08
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Két qua cho thiy gia tri RSD cua dién tich peak
la 0,08%. Gi4 tri RSD cua phwong phap nho
hon 2% cho thdy phuong phap dinh lugng trén
c6 d6 chinh xé&c rat tét. Hon nita, cac két qua
thuc nghiém con cho thay quy trinh nghién ctu
cd d6 chinh xac twong duong véi nghién cau
cua tac gia Brondi et al. (RSD = 0,42-0,57%)
[7]; cao hon so véi két qua nghién ctru cua tac
gia Hassan et al. (RSD = 0,99%) [8], va cua tac
gia Tran Thic Binh va Phan Minh Tinh (RSD =
0,95%) [9].

Nhu vay, tir cac két qua phan tich & trén c6 thé
két luan ring phuong phap dinh luong
amlodipine besylate trong vién nang bang sic
ky long hiéu ning cao véi dau do DAD la
phuong phéap phén tich ¢6 d6 6n dinh, d6 dung
tét, ddng thoi c6 do chinh xac cao va hoan toan
phi hgp dé xac dinh ham lwgng amlodipine
besylate trong cac mau thuéc.

3.3. Két qua dinh lwgng amlodipine besylate trén
cac miu that dang lwu hanh trén thi truong

Quy trinh sau khi dwoc tham dinh duoc st dung dé
dinh Iugng amlodipine besylate trong 03 mau thudc
vién nang dang dwoc luu hanh trén thi truong. Két
qua ham lugng amlodipine besylate cia 03 mau
thudc that duoc trinh bay trong Bang 5.




Bang 5. Két qud dinh lrong 03 mdu thudc vién nang amlodipine besylate trén th; truong

x , Luogng can St Phan tram
Ma Phép th R+ (phat ’ RSD (%
au ép thu T (phat) (mg) (MAU*min) %) (%)
Chuén B 4,91 36,8 11.073.020 - -
N 1 4,92 101,0 10.433.069 99,67
Mau 1 0,45
2 4,92 100,1 10.366.318 99,04
N 1 4,92 106,9 10.952.613 98,67
Mau 2 0,31
2 4,92 101,7 10.373.757 98,24
N 1 4,92 100,3 99.803.68 94,59
Mau 3 0,29
2 4,92 100,7 99.78.925 94,20
Dua trén két qua thuc nghiém cé thé thdy ring [4] Danafar, H. & Hamidi, M., (2016).
ham luong hoat chat amlodipine besylate trong Method validation — of ~ amlodipine  and
ca ba mau thudc déu trén 94% va nam trong gioi atorvastatin by liquid chromatography-mass
han cho phép (90,0%-110,0%). Vi két qua nay, spectrometry (LC-MS) method in human

c6 thé két luan rang ca ba mau thudc déu dat
yéu cau vé ham luong theo tiéu chuan cua Duoc
dién Viét Nam V.

4. KET LUAN

Nghién ctru da xay dung thanh coéng mot quy
trinh don gian, hiéu qua va phu hop dé dinh
luong hoat chit amlodipine besylate trong vién
nang. Quy trinh dinh luong c6 d6 lap lai, do
dung cao va thoi gian luu duoc rat ngin hon.
Ngoai ra, phuong phap c6 d6 nhay cao véi gidi
han phat hién kha thap khoang 1,27 ppm va gidi
han dinh lugng 14 3,8 ppm. Két qua dinh luong
trén cac mau that cho thiy cic méu thudc déu
chtra ham lugng hoat chat amlodipine besylate
dat trén 94%, ndm trong giéi han cho phép va
dat yéu clu theo tiéu chuin cua Dugc dién Viét
Nam V.
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