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Xac dinh amlodipin besylate bang phuong phap
Von-ampe hoa tan hap phu xung vi phan
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Tém tit. Tinh chit hép phu va dién héa cia amlodlpm besylate trén dién cuc than gurong d3 dugc
nghién cru trong méi trudng dém Britton-Robinson bing phirong phap von-ampe vong va phuong
phap von-ampe hoa tan xung vi phén. Phuong phip von-ampe vong cho thiy, su oxy hoéa hai
electron cua amlodipin besylate trén bé mit dién cyc than guong la bat thudn nghich va co hap phu
xay ra trén dién cuc. Céc diéu kién do cua dung dich va cac thong s6 may da dugc t6i wu dé xiy
dung quy trinh xic dinh thudc bing phuong phap von- -ampe hoa tan hip phu xung vi phan.
Amlodipin besylate cho mjt peak oxy héa tai 0,698V (So véi Ag/AgCl) tai pH = 5. Peak oxy héa
dugc sir dung dé xac dinh amlodipin besylate [rong khoang nong do 107 *M dén 10°°M véi gidi han
phat ]m;n a7 6 10°M. Quy trinh dugc 4p dung thanh cong dé xac dinh amlodipin besylate trong
mdt s6 miu thude.

Tie khéa: Amlodlpm besylat, di¢n cyc than guong, von-ampe vong, von-ampe hoa tan hip phu

xung vi phan, hip phy, thubc.
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Amlodipin besylate, 2[(2-aminoethoxy)
methyl]-4-(2-chloro-phenyl)-1,4-dihydro-6-
methyl-3,5-pyridine carboxylic acid, 3-ethyl, 5-
methylester besylate 13 chit d6i khang calci
thugc nhém dihydropyridine. Thudc c6 tac
dung chdng dau thit ngyuc va chéng ting huyét
4p. Amlodipin c6 kha ning hip thu chim va
gin nhu hoan toan & dudng tiéu héa nén thudc
c6 tac dung kéo dai[1]. C6 mét s6 phuong phap
x4c dinh amlodipin besylate trong thuéc nhu
phuong phép tric quang [2,3], phuong phép sic
ky khi (GC), séc ky long (LC)[4], séc ky léng
hi¢u ning cao (HPLC)[S], va nhém phuong
phap cuc phé ciing nhu phuong phap von-ampe
hoa tan. Tuy cic phuong phép sic ky c6 d6
chon lgc cao nlumg quy trinh xir Iy miu phirc
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tap hon va chi phi phén tich cao hon. Cé mét s6
cong trinh x4c dinh amlodipine besylate bing
phuwong phép cuc phé va phuong phap von-
ampe s dung dién cuc than guong va di¢n cyuc
than mém a3 dugc bao cdo [6,7]. Tuy nhién,
nghién ciru tinh chét von-ampe bing phuong
phéap von-ampe vong (CV) va xung vi phan con
nhiu vén dé chua sing t6. Muc dich cua bai
bio nay la st dung phuong phép von-ampe
vong va phuong phap von-ampe hoa tan xung
vi phan dé nghién ciru mot sb tinh chit von-
ampe cua amlodipin besylate. - Ung dung
phuong phdp von-ampe hoa tan xung vi phan
dé x4ac dinh amlodipin besylate trong mdt s
mAu thudc.

2, Thué nghiém
2.1. Thiét bi

Tét ca cac phép do dugc thyc hién trén thibt
bi pAutolab type III (Ha Lan) diéu khién boi
phén mém 757 VA computrace, dién cuc
chuin Ag/AgCl (Metrohm, Thay ST), dién cuc
d6i (phu tro) 1 thanh than guong va dién cuc
1am viéc 13 dién cuc than guong (Metrohm). Tét
ca cic phép do duge tién hanh trong dung dich
& nhiét d6 phong sau khi dudi oxy bing dong
khi nito siéu tinh khiét it nhét 5 phut.

2.2. Héa chat

- Tét ca cic héa chit sir dung trong qua
trinh phan tich 13 tinh khiét phan tich (p.A).
Amlodipin besylate mua tai vién kiém dinh
thudc 48 Hai Ba Trung.

- Dung dich gbc amlodipin besylate10™
mol/l dugc chuén bi trong 20% metanol. Dung
dich sau khi pha xong cét trong binh ti va bao
quén lanh & 4°C.

- Cic dung dich chuin dugc pha hang ngay
tir dung dich géc. Bao quan dung dich trong lo
mau ti va lanh 4°C.

- Dung dich dém Britton-Robinson tir 2- 11,
dugc pha tir hén hop axit CH;COOH, axit
H;PO, va H3BO; ndng d6 0,04M, diéu chinh
gi4 tri pH bing dung dich NaOH 0,2M.

2.3. Quy trinh

Pién cuc lam viéc than guong dugc danh
béng bing bot ALO; 0,3pm im nuéc trén
miéng nhung the, dién cuc dugc dénh dén khi
sang béng nhu guong. Lam gidu amlodipin
besylate trén dién cuc than guong trong mét
thi gian thich hop tai thé hip phu khéng dbi,
dung dich dugc khudy véi tbc d6 2000 vong
phit. Sau d6 ngimg khudy dung dich Ss, tién
hanh ghi duong von-ampe vong (CV) hodc ghi
duong von-ampe hoa tan xung vi phan. Trudc
mdi thi nghiém do, bé mat dién cuc duogc 1am
sach bing hoat héa 5 chu trinh trong khoang thé
tir 0 dén +1,3V.

Péi véi miu thube, trude khi phan tich thi
vién thubc dugc nghién min bing cbi mi nio
(néu miu & dang vién nén), sau d6 hoa tan
trong metanol: nudc theo ti 1€ 1:3, lic ki, siéu
4m khoang 15 phiit. Sau d6, loc hdn hgp dung
dich qua gidy loc Whatman 0,45um. Phén dich
loc pha lodng, thém dung dich dém va tién hanh
do nhu trén. Ham luong amlodipin besylate
trong miu thubc dwoc xdc dinh bing phuong
phap thém chuin.

3. Két qué va thio lugn
3.1. Von ampe vong (CV)
Pé hiéu dugc qua trinh dién héa xay ra trén

bé mijt dién cyuc than guong, phuong phap von-
ampe vong duoc sir dung dé nghién ciru.
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Hinh 1. Pudng CV tai pH = 5,0. Puong a la duong
CV nén dém khi c6 thdi gian tich lity 60s, duong b
1a dudmg CV ciia amlodipin 10°M khi khéng hap
phu lam giau, duong c 13 duong CV cia amlodipin
10°M khi hip phu lam giau 60 s.

Pidu kién ghi duong CV: Néng db
amlodipin besylate 10°M, thé hp phu 0V, thoi
gian hip phu 60s, khoang quét thé tir 0 dén
+1,3V. Truéc khi 1am gidu chét phan tich trén
bé mat dién cuc thi dién cuc duge lam sach
bang hoat héa 5 chu trinh trong khoang thé tir 0
dén +1,3V.

Qua dudng CV cho thdy, amlodipin cho
mot peak anot, chi xdy ra qua trinh oxy hda trén
bé mit dién cuc, khdéng xay ra qua khir. Nhu
vay, qua trinh oxy hoéa cuia amlodipin besylate
13 bt thuan nghich. Tinh chit hip phu cua
amlodipin besylate dwoc thé hién 16 rang qua
hinh 1.

Khi thoi gian hip phu 60s thi gia tri cuong
d6 dong ting gan gip dbi khi khong c6 hip phu
lam giau.

Nhu viy, sau giai doan hip phu 1am gidu
trén dién cuc, c6 mot peak anot xudt hién tai thé
+0,801V 1a do qua trinh oxy hda 2 electron
khong thudn nghich cua vong 14
dihydropyridine tao thanh din xuét pyridin
tuong ng.
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Hinh 2, duong CV duge quét 5 vong, vong
déu tién thi gi4 tri cuong d6 dong cao hon, 4
vong sau d6 thi gia tri cuong d6 dong thip hon.
S& di ¢6 hién tugng khac nhau vé gi tri cuong
d6 dong cua duong CV quét lién tuc sau khi
hip phu 60s tai thé OV vi khi quét vong thi
nhét, amlodipin d3 dugc hép phu trén dién cuc,
sau khi quét vong thir nhét thi chit duoc hoa
tan, khong con hép phu trén dién cuc nira, vong
thit 2 cao hon cic vong 3, 4, 5 ¢6 1& do chét
chua dugc hoa tan hoan toan ra khoi bé mit
dién cuc. Cac vong 3, 4, 5 thi gia tri cuong 4o
dong thép va béng nhau, tin hiéu cudng do
dong cua cac duong CV 3, 4, 5 tuong tu nhu
khi nghi tryc tiép khong cé qua trinh tich liy.
Diéu nay khing dinh thém ring amlodipin
besylate c6 hip phu trén dién cuc than guong.
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Hinh 2. BDuong von-ampe vong quét 5 vong lién tuc:
1- quét vong thir nhit, sau giai doan tich liy lam
gidu 60s tai thé 0V, 2- quét vong thir 2; 3,4,5 — quét
vong thir 3,4,5.
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Anh huéng cia téc d6 quét 1én gid tri cuong
dd dong duoc khao st trong khoang tr SmV/s
dén 1000mV/s cho thiy, khi ting téc do quét
thé thi g1a tri cuong d6 dong ting, sy phu thudc
giira tbc d6 quét v va cuong d6 dong ip 13 mét
dudng thing tuyén tinh dugc bidu didn theo
phuong trinh logip = 0,999 + 0,79*logy. Ngoai
ra, khi ting tdc d§ quét thi thé dinh peak dich
chuyén sang phia duong hon, didu nay c6 thé
khing dinh qua trinh oxy hoa trén dién cuc than
guong 13 bat thuan nghich.

3.2. Phuong phdp von-ampe hoa tan xung vi
phan

Phuong phép von-ampe hoa tan xung vi
phén cé d6 nhay va d6 chon loc cao dugc g
dung dé x4c dinh amlodipin besylat. Cic diéu
kién ti wu cho qua trinh phan tich dugc khao
sat. Ap dung quy trinh ti wu d6 dé phan tich
amlodipin besylat trong miu thuéc. 7

3.2.1. Khdo sdt énh huong cia pH

Moi truong pH 1a véu té quan trong anh
hudéng dén qua trinh oxy héa ctia amlodipin
besylat trén dién cyc than guong. Pém Britton -
Robinson c6 gia tri pH tir 2- 11 dugce sir dung
dé nghlen cliu.

Didu kién khdo sit: Nong do amlodipin
besylat 10°M, thé tich liy OV, thoi glan tich liy
30s, thoi gian cin bing 5s, téc do quét
12,5mV/s. Két qua dugc biéu didn trén hinh 3
va hinh 4.

Két qua khao sat anh huéng cia pH cho
thay, khi ting pH thi gié trj thé dinh peak giam
dén, va cudng d¢ dong cao nhit tai gi4 tri pH=
5. Do vy, chon pH = 5 cho c4c nghién ciru tiép
theo.

&)

Hinh 3. Anh hudng cta pH dén cuong d§ dong pic.

Hinh 4. Sy phy thudc giita cuomg d¢ dong va Ph.

3.2.2. Khao sdt anh huomg thé hdp phu (Ey,)

Su phu thugc cudng do dong vao thé hip
phu dugc khao sat trong khoéng tir -0,3V dén +
0,4V tai pH = 5, cic diéu kién khac tuong tu
nhu phan 3.2.1. Két qua thyc nghiém cho thiy,
khi thé hép phu duorng hon OV thi g1a tri cuong
d6 dong giam, thé hip phu tir 0V dén -0.3V thi
gia tri cudmg do dong ting khong dang ké, pic
khong duoc can ddi. Tuy nhién, ¢é dam bao d6
chon loc clia qua trinh 1dm giau tich luy chit 1én
bé mat dién cuc, chung t6i chon thé hép phy 1a
ov.
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3.2.3. Khdo sdt anh huwong cua thoi gian
hdp phu (t,,)

Tién hanh khao sat thoi gian hép phu tai hai
gia tri ndng d6 107M va 10"°M. Diéu kién khao
sat: pH = 5, thé tich lily OV, cac didu kién khac
twong tw nhu phin 3.2.1. Két qué dugc biéu
dién trén hinh 5.

Qua két qua khao sat cho thdy, khi ting thoi
gian hip phu chét thi gia trj cuong do dong
ting, tuy nhién ting thoi gian 1én dén mét gia
tri nhit dinh kha niing hip phu chit trén dién
cuc bi bdo hoa, khéng con kha ning ha"lp phu
nita. Véi dung dich amlodipin besylat 10°M,
sau thoi gian hip phu 60s thi gi tri cudng d¢
dong cao gép 4,2 lan so véi trudmg hop khéng
hép phu. Dbi v6i dung dich amlodipin besylat
10"M, théi gian hép phu 240s thi gié tri cuong
do dong cao gip 20 l4n so véi truong hop
khéng hip phu.

Hién tugng hip phuy cua amlodipin besylate
trén dién cyc than guong c6 thé tuan theo quy
ludt clia phuong trinh Langmua nén c6 thé gid
thiét ring qua trinh hip phu cia chét trén bé
mit dién cuc 1a don 16p.
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Hinh 5. Anh huéng ciia thdi gian tich lily dén cuong
d6 dong tai pH =5, Eacc = 0V.

2.3.4. Khado sat cdc diéu kién khdc.

Cic didu kién khéc anh huong dén gid tri
cuong do dong nhu téc dd quét, bién dd xung
ciing anh huéng dén gi4 trj cudong dé dong. Qua
khio sit, ¢ dam bio dugc d chon loc, peak
can dbi, chiing t6i chon bién d6 xung 50mV, téc
d{)’(quét 12,5mV/s

2.3.5. Khodng tuyén tinh

Cudng d9 dong phu thudc vao thdi gian tich
liy 1am gidu amlodipin besylate trén dién cuc
than guong. Thoi gian tich liy phu thudc vao
ndng d6 chit dugc nghién ctu, v4i khoang
nong d6 amlodipin besylate 10"M - 10°M, th&i
gian 1am gidu 12 120s, véi khoang néng d6
10°M dén 10"M, chon thoi gian lam gidu 13
300s. Gi6i han phat hién LOD 1 3Sp/m va gi6i
han dinh lugng LOQ 14 10Sp/m, trong d6 Sp 1a
d¢ 1éch chudn, m 1a hé s6 géc ctia phwong trinh
héi quy tuyén tinh.

Véi khoang néng @ 107M - 10°M, cac pic
biéu difn trén hinh 6, phuong trinh hdi quy
tuyén tinh 13 ip = 6,16 + 4,29 *Cx(107), hé sé
tuong quan hdi quy R = 0,998.

Véi khoang nong 4 10*M - 10”M, phuong
trinh ho6i quy tyén tinh la ip = 0,65 + 0,93 Cx
(10°®), hé s6 twong quan hdi quy 0,997, d6 léch
chuan Sp 1a 0,237. Tir phuong trinh ndy xac
dinh dugc giéi han phét hién cua phuong phap
LOD 12 7,6*10°M, gi6i han dinh lugng LOQ
122,5%10°M.
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Hinh 6. Khoang tuyén tinh ctia amlodipin
10"M - 10°°M.
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D6 chinh xéc cua phuong phap duge xac
dinh bang cich do 6 dung dich c6 ndng d6 107
M, gia trj cuong d6 dong trung binh 14 9,07nA
védi cac gia tri cudng d6 dong trong khoang 8,9
nA - 9,19nA. P$ 1éch chuin 1a 0,956, do léch
chuin trong d6i 10,5%.

Dé danh gia d6 13p lai, do l3p lai 6 1in hai
dung dich c6 ndng d6 10°M va 10”7 M, cac gia
tritrung binh twong tmg 14 48,03nA va 9,18nA
vé6i d6 1éch chuén turong dbi twong tng 13 1,4%
va 9,1%.

2.4. Xac dinh amlodipin besylat trong madu
thuéc

Thubc c6 hoat chét amlodipin besylat ham
lugng Smg dang bt trong bao con nhong.

Quy trinh x4c dinh: Liy hoan toan lugng
b6t trong 10 vién bao ra cho vio céc, hoa tan
lwong thudc d6 trong khoang 100ml etanol:
nuée (1:1), khudy déu va siéu 4m 10 phat. Sau
d6 chuyén toan bd hdn hop dung dich d6 vao
binh dinh mirc 250 ml, dinh mic bing nuéc cit
dén vach. Lic déu dung dich, sau d6 loc qua
gidy loc Whatman 0,45um. Liy chinh xéc
2,5ml dung dich sau loc, dinh muc thanh 25ml
bing nuéc cit, sau d6 1y 1ml dung dich pha
lodng d6 thém dung dich dém, dinh mirc 50ml
cho vao binh cyc phé va tién hanh do.

Diéua kién do: Thé hip phu OV, thoi gian
hip phu 60s, khoang quét thé tir +0,3V dén +
1,0V, bién d6 xung 50mV, téc d6 quét
12,5mV/s. Xac dinh ham lugng amlodipin trong
méu thuéc bing phuong phép thém chudn. Cac
pic méu va thém chuin duoc biéu dién trén hinh
7 va hinh 8. Két qua duoc trinh bay trong béng
1.

1{A)

03 05 07 03 10
ugv)

Hinh 8. Miu Amlodipin Viét Nam.
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Bang 1. Him lugng amlodipin besylate trong mu thubc

Loai thudc Ham hrong Ham lugng Hiéusuatthu D léch chuan
amlodipin ghi trén amlodipin xdc dinh  héi (%) twong d6i (%)
nhén (mg) duge (mg)

Amlodipin stada 5,0 511 102,2 1,4

Viét Nam

Amlocard AnP§ 5,0 5,09 101,8 1,7

Két qua xac dinh ham lugng amlodipin Tai liéu tham khao

trong mAu thudc 1a déng tin cdy, d6 léch chuin
tuong dbi nho, hidu sudt thu hdi dat tidu chuin,
dap tng dugc yéu cu ciia mot phuong phép
phan tich

Két luin

- Qua trinh oxy héa amlodipin besylate trén
bé mjt dién cuc than guong 13 bit thuin nghich,
chi xay ra qua trinh oxy hoa hai electron cua

vong 1,4 dihydropyridine thanh din xuét
pyridin, qué trinh ¢6 dac trung hép phy. .

- Téi wu héa cic diéu kién xic dinh
amlodipin besylate trén dién cuc than guong
nhu pH, thé hip phuy, thoi gian hip phy, bién do
xung, tbc do quét, tdc d6 khudy dung dich.

- Xay dung khoang tuyén tinh 10”M - 10
M va 10®M - 107M, xéc dinh dugc gi6i han
phat hién LOD 1a 7,6. 10°M, gi6i han dinh
lugng LOQ 12 2,5. 10®M.

- Xac dinh ham lugng Amlodipin besylat
trong hai miu thudc amlodipin stada cia Viét
nam lién doanh véi Dirc va Amlocard An D9,
hiéu sut thu hdi 14 102,2% va 101,8%, d6 1éch
chuén tuong d6i 12 1,4% va 1,7% tuong ung.

Phuong phip von-ampe hoa tan hép phu
xung vi phan xac dinh amlodipin besylat trén
dién cuc than guong la phuong phip c6 4o
nhay, d6 chon loc va d¢ chinh x4c cao. Vi vdy,
ching t5i da tmg dung thanh cong & xac dinh
hoat chit d6 trong cic mAu thudc.
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Determination of amlodipine besylate by adsorptive different
pulse anodic stripping voltammetry on glassy carbon electrode
in tablets

Nguyen Thi Kim Thuong’, Tran Chuong Huyen?

Unstitute of geological sciences, Viemamese Academy of Science and T echnology
2Departmem‘ of Chemistry, Hanoi University of Science, VNU, 19 Le Thanh T ong, 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-electron 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 Ag/AgCl). The oxidation peak was used to determine
amlodipine besylate in range 10®M to 10°M with a detection of limit of 7.6*10°M. The procedure
was successfully applied for assay of amlodipire besylate in drugs.



