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T6m tit Tinh ch6t h6p phgr vd ttiQn h6a cria amlodi di tl6 dugc
nghiOn ctu trong m6i truimg dpm Britton-Robinson ap phuong
ph6p von-ampe hda tan xung vi phdn
electron cua amlodipin besylate t6n b€
xiy ra tr€n tli€n cUc. C6c tli€u kign tlo
dUng quy tinh x6c tlinh thu5c bdng

gcl) t?i pH : 5. Peak oxy h6a
t04tr,t di5n l0-6IvI voi gioi han
tlffi amlodipin besylate tong

Ti kh6a: Amlodipin besylal diQn cyc than guong, von-ampe vdng, von-ampe hda tan h5p php
xung vi phdn, hdp phu thu6c.

1. MO tliu

H

Cdng thrtc c6u t4o cua Amlodipin besylat

' Titc giett€n h€. DT:844-37754724
E-mail: kinuhronghh@ahoo.corn

Amlodipin besylate, 2[(2-aminoethoxy)
methyll4-(2-chloro-phenyl)- 1,4-dihydro-6-
methyl-3,5-pyridine carboxylic acid, 3-ethyl, 5 -
methylester besylate li ch6t di5i Kr6ng calci
thuQc nh6m dihydropyridine. Thu6c c6 tfuc

dpng chiSng ilau thit nggc vi chting tnng huytit
6p. Amlodipin c6 khi neng h6p thu chfm vi
gan nhu hodn todn d <luong ti€u h6a n6n thu5c
c6 tfuc dtng k6o dnitll. C6 mQt siS phuong ph6p

x6c ttinh amlodipin besylate trong thulSc nhu
phuong ph6p tric quang [2,3], phuong ph6p sfc
ky kfii (GC), sic kf l6ng (LC)[4], sic hj l6ng
hiQu ning cao (HPLC)[5], vd nh6m phuong
ph6p cuc ph6 cfing nhu phuong ph6p von-ampe
hda tan. Tuy c6c phuong ph6p sic kf c6 d0
chon lgc cao nhrmg quy tinh xt lf miu phric
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t?p hon vd chi phi phdn tich cao hon. C6 mQt s6

c6ng trinh x6c tlinh amlodipine besylate bing
phuong ph6p clrc ph6 vd phuong ph6p von-

ampe srl dung ttien cgc than guong vi tliQn cgc

than mAm <16 tlugc b6o c6o [6,7]. Tuy nhi6n,
nghiOn cr?u tinh chSt von-ampe bdng phuong
ph6p von-ampe'vdng (C$ ve xung vi phin cdn

nhidu v6n dd chua srlng t6. Mgc ilich cria bii
b6o.niy li srl dlurg phuong phSp von-ampe

vdng vdr phuong ph6p von-ampe hda tan xung
vi phfln d6 nghiOn criu mQt s5 tintr ch6t von-
ampe cria amlodipin besylate. Ung dung

phuong ph6p von-ampe hda tan xung vi phin
ttii xic ttinh amlodipin besylate trong mQt si5

m6u thu6c.

2. Thtrc nghiQm

2.1. rhiiit bi

ffit cac6c ph6p tlo tlugc thUc hien tr6n ttritit
b! pAutolab type III (Hn Lan) didu khiiin boi
phan mEm 757 VA computrace, di-6n cgc
chuAn Ag/AgCl (Metrohm, Thriy Si), tli6n cuc
d6i (phn trq) ld thanh than guong vi tliQn cgc
ldm viQc li tliQn cu. c than guoary (Metrohm). T6t
ci c6rc phdp tto <luo. c ti6n hdmh trong dung dfch
d nhiet dQ phdng sau khi tlu6i oxy b[ng ddng

khi nito si€u tinh nri6t it ntr6t S ptnit.

2.2. H6a chiit '

- fit ce c6c h6a ch6t srt {rng trong qu5

trinh phdn tich ld tinh khiiit phen tich (p.A).
Amlodipin besylate mua t4i viQn ki€m tlinh
thu6c 48 Hai Bd Tnmg.

- Dung dich g.sc amlodipin besylatel0-2

moL/l tlugc chuAn b! trong 20%o metnrol. Dung
dich sau *hi pha xong c6t trong binh t6i vi bao
quan lanh O 4oC.

- C6c dung dich chuAn dugc pha hang ngdy

tt dung dlch g6c. 86o quan dung dich trong l9
miu t6i vi lanh 4oC.

- Dung dich dem Britton-Robinson tt 2- ll,
dugc pha tt h5n hqp &xit CH3COOH, axit
H:POr vdr HrBO: ndng <tQ 0,04M, diAu chinh
gi6 d pH bnng dung dich NaOH 0,2M.

2.3. Qay trinh

DiQn cgc ldrm viQc than guong tlugc tl6nh

b6ng blng bQt Al2O3 0,3pm im nuOc tr6n
mi6ng nhung the, <liQn cgc dugc <t6nh di5n lfii
s6ng b6ng nhu guong. Ldm gidu amlodipin
besylate tr6n di9n qrc than guong trong mQt

thoi gian thich hqp t?i th6 h6p phu ltr6ng d6i,
dung dich dugc khu6y voi t5c dQ 2000 vdng
phrit. Sau tl6 ngrmg kno6y dung dich 5s, ti6n
henh ghi dudng von-ampe vdng (CV) hoAc ghi

tludng von-ampe hda tan xung vi phdn. Tru6c
m5i ttri nghiQm tlo, bd m{t dien cgc dugc ldrn

s4ch bdng hopt h6a 5 chu tinh trong khoang di6
tu 0 <ti5n +1,3V.

Otii voi mdu thu6c, tru6c lhi phan tich thi
vi6n thui5c dugc nghidn min blng cl5i me neo

(n6u mdu d dang vi6n ndn), sau tl6 hda tan

trong metanol: nu6c theo ti lQ l:3, l6c K si€u

6m khoang 15 phrit. Sau d6, lqc h6n hqp dung

dich qua gi6y lgc Whafrnan 0,45pm. phan dich
lgc pha loing, th6m dung dich <lQm vd tii5n hanh

tlo nhu tr€n. Hdm lugng amlodipin besylate

trong mdu thulSc duo. c x6c ttinh bnng phuong
ph6p th6m chuAn.

3. K6t qui vi thio lu$n

3.1. Yon ampe vdng (CV)

o6 nieu dugc qu6 trinh dien h6a xdy ra tr6n
bO mit tliQn cgc than guong, phuong ph6p von-
ampe vdng <lugc sri dung d6 nghiOn cr?u.
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Hinh l. Duong CV t4i pH: 5,0. Dudrng a ld tludng
CV n€n el€m khi c6 thoi gian tich liy 60s, tludng b
ld duong CV cua amlodipin l0rM khi kh6ng hAp

php ldm gidu, duong c li tludng CV qla amlodipin
l0rM khi h6p php lim gidu 60 s.

DiAu kiQn ghi ttudmg CV: N6ng dd
amlodipin besylate l0-5M, thti h6p phq 0V, thoi
gian h6p php 60s, khoing qu6t thii tu 0 d6n
+1,3V. Tru6c khi hm giiru chdt phin tich tr6n
b€ mat tlipn cgc thi tli€n cgc dugc ldm s4ch
bing ho4t h6a 5 chu trinh trong khoang tfrri tu O

d€n +1,3V.

Qua <luong CV cho th6y, amlodipin cho
mlt peak anot, chi xiry ra qu6 finh oxy h6a trdn
bO mit tliQn cpc, khdng xiy ra qu6 khri. Nhu
viy, qu6 trinh oxy h6a cria amlodipin besylate
l}t bat thufln nghich. Tinh .chdt hAp phg cria

amlodipin besylate tlugc th€ hiQn rd rdng qua

hinh 1.

Khi thoi gian h6p php 60s thi gi6 tri cuong
ctQ dong tnng gett g6p d6i khi kh6ng c6 h6p phu
ldm gidu.

Nhu v{y, sau giai ttoAn h6p php l}rm gidru

tr€n iliQn cgc, c6 mQt peak anot xudt hi-en tai th€
+0,801V li do qu6 trinh oxy hoa 2 electron
khdng thuf,n nghich cria vdng I,4
dihydropyridine t4o thdnh d6n xu6t pyridin
tuong img.

Hinh 2, dudmg CV <lugc qudt 5 vdng, vdng

dAu ti€n thi gi6 tri cudmg dQ ddng cao hon, 4
vdng sau d6 thi gi6 tri cuong ttQ ddng th5p hon.

Sd di c6 hi-en tuqng kh6c nhau v€ gi6 tri cudmg

tlQ ddng cria <ludmg CV qu6t li6n tgc sau khi
hAp phg 60s tai ttr6 OV vi khi qu6t vdng thri
nhit, amlodipin ttd ctuo. c h6p phq trOn <liQn cgc,

sau khi qu6t vdng thri nh6t thi chAt <lugc hda

tan, kh6ng cdn h6p phg tr6n ttiQn cr,rc nta, vdng
thri 2 cao hcrn c6c vdng 3, 4, 5 c6l6 do ch6t

chua dugc hda tan hoin toin ra kh6i b€ m6t

tliQn cgc. C6c vdng 3,4,5 thi gi5 fi cuong tlQ

ddng th6p vd b6ng nhau, tin hiQu cuong ctQ

ddng cria c6c tludng CV 3, 4, 5 tuong t.u nhu
khi nghi tarc ti6p khdng c6 qu6 trinh tich lfry.

Di€u niy khing dinh th€m ring amlodipin
besylate c6 h6p phg tr€n di€n cgc than guong.

0 0.2 0.4 0.6 0.8 1.0 't.2
t{v)

Hinh 2. Duong von-ampe vdng qu6t 5 vdng li6n tgc:
l- qu6t vdng.thri nhdt, sau giai tloqn tich lfly ldm

giiu 60s t?i thC 0V, 2- qult vdng thri 2; 3,4,5 - qult
vdng thri 3,4,5.

0.8 1.0 't.2
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Anh huong cria t5c dQ qu6t l6n gi6 fi cuong
itQ ddng tluo. c khio sdt tong khoang tu 5mV/s
<l6n l000mV/s cho th6y, khi ting t6c d6 qudt
th6 thi gi6 H cudmg tlQ ddng ting, su php thuQc
gita ttic iIQ qu6t v vd cudng ctQ ddng ip li mQt
tludng thing tuytin tinh rtugc biiSu di6n theo
phuong trinh logip : 0,999 + 0,79*logv. Ngodi
ra, khi tnng ti5c dO qudt thi th

rlchuyen sang phia duong hon,
khd.rg tllnh qu5 trinh oxy h6a tr€n di6n cuc than
guong ld b6t thuf,n nghich.

3.2. Phuong phdp von-ampe hda tan xung vi
phdn

Phuong ph6p von-ampe hda tan xung vi
phdn c6 d0 nhay vd tlQ chgn lgc cao <lugc img
dgng <lti x6c tlinh amlodipin besylat. C6c <tiAu
kiQn t6i uu cho qu6 trinh phin tich dugc kh6o
s6t. Ap dung quy trinh t6i uu <16 ctii ph6n tich
amlodipin besylat trong miu thu6c. ,

3.2.1. Khdo sdt dnh hfing cfia pH
Mdi truong pH ld ytiu tO quan trong furh

huong di5n qu,i trinh oxy h6a cria amlodipin
besylat tr6n tli6n cgc than guong. DQm Britton _

Robinson c6 gi6 tri pH tu 2- I I rlugc sri dgng
<l€ nghi€n cr?u.

Di6u kiQn kh6o s6t: N6ng dQ amlodipin
besylat 10-5M, th6 tich lfly 0V, thoi gian tich lfly
30s, thoi gian cdn beng 5s, t6c <tQ qudt
l2,5mV/s. Kiit qui tlugc bi6u di6n tr6n hinh 3
vd hinh 4.

anh

i6H
cao

5. Do vfly, chgn pH: 5 cho c6c nghiOn criu titip
theo.

0.3 0.4 0.6 0.8 1.0
u(!1

Hinh 3. Antr truong cua pH thin cudng ttQ dong pic.

o2^:'8r012

Hinh 4. SU phU thuQc gita cudrng ttQ ddng vd ph.

3.2.2. Khdo sdt dnh hrdng thii hiip phlt (Ee
Su phU thuQc cudmg <tQ ddng vdo th6 hip

phg <luoc khio s6t trong khoing tu -0,3V di5n +
0,4V t4i pH : 5, c5c ttirSu ki€n kh6c tuong t.u
nhu phdn 3.2.1. KCt qui thgc nghiQm cho ttr6y,
khi th6 h6p phg duong hon 0V thi gi6 fi cuong
dQ ddng giAm, thi5 h6p php tt 0V d.in -0.3V thi
gi6 fi cudmg dQ dong ting khdng <l6ng k6, pic
khdng tlugc cdn <tOi. tuy nhi6n, Ae aam bdo d0
chgn lgc cria qu6 trinh ldm giiu tich lfly ch6t l6n
bA mat di€n cuc, chring t6i chgn th6 tr,5p phg ld
0v.
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3.2.3. Khdo sdt dnh ktdng cfia thdi gian
hiip phlt (4)

Ti6n hdnh khio s6t thoi gian h
gi6frn6ng tlQ l0-7M vd l0-6M. D
s6t: pH : 5, th6 tich lty 0V, c5c didu kiQn kh6c
tuong lu nhu pnan :.2.t. Kiit qui rtuqc biiSu
di6n tr6n hinh 5..

Qua ktit qui khdo s5t cho thdy, khi tnng thoi
gian hip phu ch6t thi gi6 tri cudng dQ dong
ting,'tuy nhiOn tlng thoi gian l6n d6n m6t gi6
t4 ntr6t dinh khe ndng h6p phs chAt tr€n diQn
cgc bi bdo hda, kh6ng cdn khi nlng h6p phqr

HiQn tuqng h6p phg cria amlodipin besylate
tr€n <liQn cgc than guong c6 thti tuAn theo quy
lupt cria phuong trinh Langmua n6n c6 th6 gie
thitit rdng qu6 trinh h6p php cria ch6t r6n b€
m{t itiQn clrc ld tton lorp.

Hinh 5. Antr iruong cua thoi gian tich liiy tliin cudng
ttQ ddng tai pH:5,Eacc:0V.

2.3.4. Khdo sdt cdc ctiiu ki€n l,hdc.

C6c tli6u ki6n, klr6c anh huong d6n gii tri
cudng <tQ ddng nhu t6c itQ qu6t, bi6n rlQ xung
cfing anh huong d6n gi6fi cudng rt6 ddng. eua
khio s6t, eti eam bdo dugc tlQ chqn lgc, peak
cin dt5i, chring tdi chgn bi6n <lQ xung 50mV, t6c
clQ,,qu6t l2,5mV/s

2.3.5. Khodng tuydn tinh

Cudng <lQ ddng phg thuQc vdo thoi gian tich
liiy ldm gidu amlodipin besylate tr€n tli6n cgc
than guong. Thoi gian tich lfly phU thuQc vio
ndng tlQ ch6t duo. c nghi€n crlu, v6i khoang
ndng dQ amlodipin besylate 10-7M - l0-6M, thdi
gian lim gidu li 120s, voi khoang ndng <tQ

10-8M di5n 10-7M, chgn thoi gian ldm gidu ld
300s. Gioi hgn ph6t hiQn LOD li 3Sn/m vd gioi
han ttinh luqng LOQ li l0Sp/m, trong d6 Sp ld
tlQ lQch chuAn, m li hQ si5 g6c cria phuong tinh
h6i quy tuy6n tinh.

Voi khoang ndng dQ l0rM - lO{M, c6c pic
bi6u di6n ft6n hinh 6, phuong tinh h6i quy
tuyi5n tfnh ld ip : 6,16 + 4,29 +Cx(10-7;, hg s6

tuong quan hdi quy R: 0,998.

tUnh <tuqc gioi lran ph6t hien cua phuong phSB
LOD ld 7,6*10-\,t, groi han dinh luqng iOQ
le 2-5*10-8M.

0.7 0.9 1.0
u(v)

Hinh 6. Khoang_tuytin tffi cua amlodipin
lo-7M - lo'6M.
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Tbli gim tich hiy (s)
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DQ chinh x6c cria phuong ph6p <lugc xdc

ttinh bnng cSch ilo 6 dung dich c6 n6ng dQ l0-
7M, gi6fi cudrng tlQ ddng trung binh li 9,07nA
voi cic gi6 fi cudng ttQ ddng trong khoing 8,9

nA - 9,19nA. D0 l€ch chuAn le 0,956, ttQ l€ch

chuAn tuong d6i 10,5%.

De d6nh gi6 dQ l[p lpi, tlo lfp l4i 6 l6n hai

dung dlch c6 niing dO 10-6M vir l0-7 M, cic gi6
tri,trung binh tuong ung h 48,03nA vd 9,18nA
voi tlQ l€ch chuAn tuong d5i tuong tmgld I,4o/o

vi9,I%o.

2.4. Xdc itinh amlodipin besylat trong mdu
thu6c

Thu6c c6 ho4t chdt amlodipin besylat hdm
luqng 5mg dang b6t trong bao con nhQng.

Quy fiinh x6c dinh: L6y hoan todn luong
bQt trong 10 vi€n bao ra cho vdo c5c, hda tan

lugng thu6c d6 trong khoang l00ml etanol:
nu6c (l:1), khuAy dAu vi si€u 6m l0 phrit. Sau

tl6 chuy6n toan b0 h5n hqp dung dlch d6 vdo
binh dinh mrlc 250 ml, tllnh mrlc bing nu6c c6t
tti5n v4ch. Lic dAu dung dich, sau cl6 lgc qua
gi6y lgc Whatman 0,45pm. L6y chinh x6c
2,5m1 dung dich sau lgc, dinh mric thanh 25ml
bi'ng nu6c o6t, sau d6 6y lml dung dich pha

loing tl6 th6m dung dich tlgm, tlinh mric 50ml
cho vdo binh cgc ph6 vn tiiSn hanh tlo.

Oidtr kien do: Th6 h6p phs 0V, thoi gian
h6p phu 60s, khoing qu6t th6 tt +0,3V tti5n +
1,0V, bi€n dO xung 50mV, ti5c dO qu6t

l2,5mV/s. X6c tlinh hdm luqng amlodipin trong
mdu thutic blng phuong ph6p th€m chuAn. C6c

pic miu vi th€m chuin <luo. c bi6u di6n trOn hinh
7 vi hinh 8. f6t quA <lugc tinh bny trong bang
1.

0.3 0.5 0.7 0.s 1.0
U(V)

Hinh 7. M5u Amlodipin An a9.

' u(v)

Hinh 8. Mdu Amlodipin ViQtNam.
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Bang l. Hdm luqng amlodipin besylate trong mdu thu6c

203

Lo4i Hdm lugng
amlodipin ehi t6n amlodipin x6c tllnh
nhdn (me) tluo. c (mg)

Hdm luqng Hi€u su

hdi (%)
thu D0l€ch

tuongtl6i (%)

Amlodipin stada 5,0
Vi€tNam

5,1I 102,2 1,4

1,7Amlocard An D0 5,0 5,09 l0lq

K6t qun x5c ctfnh hdm luqng amlodipin

tron! m6u thutic ld <l6ng tin c$y, dO lQch chuAn

tuong d.si nh6, hi€u su6t thu hdi dat tiOu chuAn,

tt6p tmg tlugc y6u ciu cria mQt phuong phSp

phin tich

r6t u4n

- Qu6 trinh oxy h6a amlodipin besylate tr6n

bA mat tliQn cgc than guong li b6t thufln nghlch,

chi xdy ra qu6 fiinh oxy h6a hai electron cta
vdng 1,4 dihydropyridine thanh d6n xu6t

pyridin, qu6 tinh c6 <l|c tnmg hAp phg. .

- T6,i tru h6a c6c tlidu ki-6n x6c dinh

amlodipin besylate tr€n <li€n qrc than guong

nhu pH, n6 n6p php, thoi gian hAp phg, bi€n tlQ

xung, t5c dQ qu6t, t6c d0 ltru6y dung dich.

- Xiy dlmg ldroang tuyiSn tinh 10-7M - 10-
6M vA 10-8M - l0-7M, x6c ttlnh tlugc gioi h4n

ph6t hiQn LOD li 7,6. 10-eM, gioi han tlinh
lugmg LOQ h 2,5. l0-8M.

- X5c dinh hdm luqng Amlodipin besylat

trong hai mdu thul5c amlodipin stada cua Vigt
nam li6n doanh voi Drlc vi Amlocard An D0,

hiQu suSt thu hdi ld IO2,2VI vi 101,87o, tlO l€ch

chuAn tuong dii ld 1,4% vit l,7Yo tuong img.

Phuong ph6p von-ampe hda tan h6p phg

xung vi phdn x6c tllnh amlodipin besylat tr6n

tliQn cgc than guong li phuong phfp c6 <lQ

nhay, t10 cho.n lgc vd tlQ chinh x6c cao. Vi viy,
chring t6i de ring dUng thd,nh c6ng d€ x6c tlinh
ho4t ch6t d6 trong c5c mdu thutic.
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Determination of amlodipine besylate by adsorptive different
pulse anodic stripping voltarnmetry on glassy carbon electrode

in tablets

' 
Nguyen Thi Kim Thuongt, Tran Chuong Huyen2

- 'I^titute of geological sciences, Yietnamese Academy of Science and Technologt
2bepartnent of Chemistry, Hanoi University of Science, WU, 19 Le Thanh Tong, Hanoi, Vietnam

The adsorptive and electrochemical behavior of amlodipine besylate on a glassy carbon electrode
were explored in Britton-Robinson buffer solution by using cyclic and different pulse voltammetry.
Cyclic voltammetric studies indicated the oxidation of amlodipine besylate at the electrode surface
through a single two-elechon irreversible step and fundamentally controlled by adsorption. The
solution conditions and instrumental parameters were optimized for the determination of the authentic
drug by adsorptive different pulse stripping voltammetry. Amlodipine besylate gave a sensitive
adsorptive oxidation peak at 0.698V (versus AglAgCl). The oxidation peak was used to determine
amlodipine besylate in range 10-8M to l0-6M with a detection of limit of Z.o*tO-\a. The procedure
w:rs successfully applied for assay of amlodipirre besylate in drugs. ,


