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Xac dinh amlodipin be§ylate§hg phrong phap
Von-ampe hoa tanap phia xung vi phan
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Tém tit. Tinh chit hip phy vadién hoa éa amlodipin besylate trétién arc than gong da duoc
nghién ¢u trong méi teong dém Britton-Robinson iing phrong phap von-ampe vong vayng
phép von-ampe hoda tan xung vi phanudtiy phap von-ampe vong chodgh sr oxy héa hai
electron éa amlodipin besylate tréré Imit dién arc than grong la kit thuin nghch va cé hp phu
xay ra tréndién arc. CAcdiéu kién do caa dung dch va cac thdngdsmayda duoc ti uvu dé xay
dung quy trinh xaadinh thibc bing phrong phép von-ampe hoa tadphphy xung vi phan.
Amlodipin besylate cho &t peak oxy hdaat 0,698V (So wi Ag/AgCI) tai pH = 5. Peak oxy héa
duoc ar dung dé xacdinh amlodipin besylate trong kirg rong do 10°M dén 10°M vai gisi han
phat hén la 7,6.10M. Quy trinhdugc ap ding thanh congté xacdinh amlodipin besylate trong
mot sb mau thudc.

Tir khéa: Amlodipin besylat,dién arc than grong, von-ampe vong, von-ampe hoa tdip phy
xung vi phan, fp phy, thuc.

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 1a athdéi khang calci
thusc nhém dihydropyridine. Thic cé tac
dung ctong dau thit ngec va cldng ting huyét
ap. Amlodipin c6 kh ning hip thu chm va
gan nhr hoan toany duong tiéu héa nén tide
c6 tac ding kéo dai[1]. C6 it sb phuong phap
xac dinh amlodipin besylate trong tée nhr
phuong phép tic quang [2,3], plong phap ic
ky khi (GC), éc ky long (LC)[4], gic ky long
hieu nang cao (HPLC)[5], va nh6ém plng
phap @c phd ciing nhr phrong phap von-ampe
hoa tan. Tuy cac plong phap & ky c6 do
chon loc cao nleng quy trinh % Iy mau phic
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tap hon va chi phi phan tich cae@h. C6 nét s
cbng trinh xaadinh amlodipine besylateibg
phuong phap gc ph va phrong phap von-
ampe & dung dién arc than gong vadién arc
than ném da dugc bao céo [6,7]. Tuy nhién,
nghién &u tinh ctit von-ampe bng phrong

phap von-ampe vong (CV) va xung vi phan con

nhiéu vin d¢ chra sangd. Muc dich aia bai
bao nay la & dung phrong phap von-ampe
vong va plrong phap von-ampe hoa tan xung
vi phandé nghién ¢u mot sd tinh chit von-
ampe @a amlodipin besylate.Ung ding

pheong phap von-ampe hoa tan xung vi phan

dé xac dinh amlodipin besylate trong dn sb
mau thubc.

2. Thuc nghiém
2.1. Thét by

Tét ca cac phégto duoc thec hién trén thét
bi pAutolab type Il (Ha Lan)iéu khién boi
phin  mém 757 VA computracedién arc
chuin Ag/AgCl (Metrohm, Thy Si), dién arc
ddi (phu try) la thanh than wpng vadién arc
lam viéc ladién arc than grong (Metrohm). Tt
ca cac phépto dugc tién hanh trong dungidh
& nhiét d6 phong sau khiudi oxy bing dong
khi nito siéu tinh khét it nhit 5 pht.

2.2. Hba clit

- T4t ca cac héa cit sr dung trong quéa
trinh phan tich 1a tinh ki phan tich (p.A).
Amlodipin besylate muaat vién kiém dinh
thubc 48 Hai Ba Tung.

- Dung dch g¢bc amlodipin besylate1d
mol/l duoc chuin bi trong 20% metanol. Dung
dich sau khi pha xongittrong binh éi va hio
quan lanh ¢ 4°C.
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- Céac dung ith chiin duoc pha hang ngay
tir dung dch gbc. Bao quin dung dch trong b
mau bi va lanh £C.

- Dung dch dém Britton-Robinsontt 2- 11,
duoc pha tr hdon hop axit CHCOOH, axit
HsPQO, va HBO; ndng d6 0,04M, didu chinh
gia ti pH bing dung éch NaOH 0,2M.

2.3. Quy trinh

bién arc lam viéc than gong dugc danh
béng kang bt Al,O; 0,3um am nuéc trén
miéng nhung thedién arc dugc danhdén khi
sdng boéng nhh guong. Lam giau amlodipin
besylate tréndién arc than gong trong not
thoi gian thich kyp tai thé hap phy khéngdéi,
dung dch dugc khidy véi téc dd6 2000 vong
phat. Saudé ngrng khuty dung dch 5s, tén
hanh ghidwong von-ampe vong (CV) Ko ghi
duong von-ampe hoa tan xung vi phanude
mdi thi nghém do, b& mit dién arc duoc lam
sach hing hait héa 5 chu trinh trong klng thé
tir 0dén +1,3V.

Déi véi miu thude, trege khi phan tich thi
vién thibc duoc nghén min bing &i ma nao
(néu miu & dang vién nén), sadd hoa tan
trong metanol: moc theo t 1¢ 1:3, kc K, siéu
am khaing 15 phat. Sadd, loc hon hop dung
dich qua gy loc Whatman 0,45um. Rh dich
loc pha lodng, thém dundath dém va tén hanh
do nhr trén. Ham kong amlodipin besylate
trong miu thubc dugc xacdinh king phrong
phé&p thém chin.

3. Két qua va thao luan
3.1. Von ampe vong (CV)
Dé hiéu duoc qué trinhdién hoa Xy ra trén

bé mat dién arc than gong, phrong phap von-
ampe vongluoc Sr dung dé nghién gu.
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Hinh 1.DBuong CV &i pH = 5,0.buong a laduong
CV nén dém khi c6 thi gian tich tiy 60s,duong b
la dudng CV dia amlodipin 10M khi khéng tip
phu lam giauduong ¢ laduong CV aia amlodipin
10°M khi hdp phy 1am giau 60 s.

Diéu kién ghi duong CV: Nong do
amlodipin besylate T, thé hip phi 0V, thoi
gian Hip phu 60s, khang quét th tr O dén
+1,3V. Troc khi lam giau cht phan tich trén
bé mat dién crc thi dién arc dugc lam ach
bang hat héa 5 chu trinh trong king thé tir 0
dén +1,3V.

Qua duong CV cho thy, amlodipin cho
mot peak anot, dhxay ra qua trinh oxy hoa trén
bé mat dién arc, khoéng xy ra qua ki. Nhu
vay, qua trinh oxy hdéaua amlodipin besylate
la bit thuan nghich. Tinh clt hip phi cia
amlodipin besylatetugc thé hién rd rang qua
hinh 1.

Khi thoi gian Hip ph 60s thi gia trcuong
d6 dong ting cin dip doi khi khéng cé Ap phy
lam giau.

Nhu vdy, sau giaidoan hap phi lam giau
tréndién arc, c6 ndt peak anot xit hién tai thé
+0,801V
khong thdn nghch aa vong 14
dihydropyridine 4o thanh dn xuat pyridin
teongtrng.

Hinh 2,duong CV dugc quét 5 vong, vong
dau tién thi gia tr cuong d6 dong cao bin, 4
vong sauto thi gia ti cuong do dong thap hon.
S di c6 hién twong khéac nhaudrgia ti cuong
do dong @a duong CV quét lién dc sau khi
hip phy 60s ti thé OV vi khi quét vong th
nhat, amlodipinda dugc hip phu tréndién arc,
sau khi quét vong thnhit thi chit duoc hoa
tan, khéng con4p phy tréndién arc nira, vong
tha 2 cao lon cac vong 3, 4, 5 cé ldo chit
chra dugc hoa tan hoan toan ra dihbé mat
dién arc. Cac vong 3, 4, 5 thi gia ttuong d6
dong thip va king nhau, tin Bu arong do
dong @a cacduong CV 3, 4, 5wong tr nhu
khi nghi tire tiép khdng cé qué trinh tichiy.
Diéu nay kHing dinh thém #ng amlodipin
besylate c6 4p phu tréndién arc than grong.
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la do qué trinh oxy hda 2 electron Hinh 2.Budng von-ampe vong quét 5 vong liérct

1- quét vong th nhat, sau giaidoan tich iy lam
giau 60sdi thé 0V, 2- quét vong th2; 3,4,5 — quét
vong thr 3,4,5.
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Anh hrong aia e do quét 1én gia ircuong
do dongdugc khao séat trong khang tr 5mV/s
dén 1000mV/s cho t#y, khi ting tc do6 quét
thé thi gia ti cuong do dong ting, sr phu thuoc
giita tc do quét v va aong do dong ip la mt
duong thing tuyén tinh dugc biéu dién theo

phuong trinh logip = 0,999 + 0,79*logv. Ngoai

ra, khi ing Hc do quét thi th dinh peak éth
chuyén sang phiawbng ton, diéu nay cé th
khing dinh qua trinh oxy héa tr&tién arc than
guong la kit thuan ngHch.

3.2. Phrong phéap von-ampe hoa tan xung vi

phan

Phrong phap von-ampe hoa tan xung vi

phan cbd6 nhay va do chon loc caoduoc tng
dung dé xac dinh amlodipin besylat. Cadiéu
kién i wu cho qua trinh phan tiatroc khao
sat. Ap aing quy trinh i vu d6 dé phan tich
amlodipin besylat trong & thubc.

3.2.1. Khio sétanh heong aia pH

Mbi truong pH la yu t quan tong anh
huong dén quéa trinh oxy héava amlodipin
besylat trérdién arc than gong. Bém Britton -
Robinson c6 gié irpH tr 2- 11 dugc Sr dung
dé nghién ¢u.

biéu kien khao sat: Nng d6 amlodipin
besylat 16M, thé tich liy 0V, thoi gian tich tiy
30s, thi gian can Bng 5s, éc do quét
12,5mV/s. Kt qua duoc biéu dién trén hinh 3
va hinh 4.

Két qua khao satanh hréng aia pH cho
thdy, khi ting pH thi gia trthé dinh peak gim
dan, va arong o6 dong cao nit tai gia tri pH =
5. Do \y, chon pH = 5 cho cac nghiénira tiép
theo.
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Hinh 3.Anh hrong aia pHdén arong do dong pic.

Ip(nA)

Hinh 4. S phy thujc gira arong do dong va Ph.

3.2.2. Khio satanh heong thé hap phu (Exp)

Su phu thuse arong do dong vao th hip
phu duoc khao séat trong khang tr -0,3V dén +
0,4V ti pH = 5, cacdiéu kién khac trong tr
nhu phan 3.2.1. Kt qua thuc nghém cho thy,
khi thé hap phu duong hon OV thi gia ti cuong
d6 dong ghm, thé hip phy tir OV dén -0.3V thi
gia ti cuong do dong ting khéngdang K, pic
khéngduoc candéi. Tuy nhién,dé dam bao do
chon loc cia qua trinh lam giau ticly cht 1én
bé mit dién arc, ching téi chn thé hip phu la
0ov.
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3.2.3. Khio satanh heong aia thoi gian
hap phy (twy)

Tién hanh k#o sat tlyi gian Hp phy tai hai
gia tri ndng do 10’M va 10°M. biéu kién khao
sat: pH = 5, th tich iy 0V, cAcdiéu kién khac
tuong tr nhr phin 3.2.1. Kt qua dugc biéu
dién trén hinh 5.

Qua Kt qua khao sat cho thy, khi ting thdi
gian Hp phu chit thi gia ti cuong do dong
tang, tuy nhiénang thyi gian léndén mot gia
tri nhat dinh kha nang Hp phy chit trén dién
cuc bi bdo hoa, khéng con kiming Hip phu
nita. V6i dung dch amlodipin besylat 1M,
sau thi gian Hip phu 60s thi gia r ceong do
dong cao gp 4,2 hn so i truong hop khéng
hip phi. Déi véi dung dch amlodipin besylat
10M, thoi gian Hip phy 240s thi gia ircuong
d6 dong cao &p 20 kn so i truong hop
khéng tip phu.

Hién tuong Hip phy cia amlodipin besylate
tréndién arc than gong coé ti tudn theo quy
luat caa phrong trinh Langmua nén céétyia
thiét rang qua trinh fp phy cia chit trén &
mat dién agxc ladon lop.
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Hinh 5.Anh hrong aia thyi gian tich tiy ¢én arong
d6 dong i pH =5, Eacc = 0V.

2.3.4. Khio sat caadieu kién khac.

Cac diéu kién khacanh hrong d&én gia ti
cuong d6 dong nhr tbc do quét, biéndo xung
ciing anh hrong dén gia ti ceong do dong. Qua
khao séat,dé dam bao duogc d6 chon loc, peak
canddi, chang téi cln biéndd xung 50mV, éc
d6 quét 12,5mV/s

2.3.5. Khang tuyén tinh

Cuong dé dong phr thuoc vao thyi gian tich
liy lam giau amlodipin besylate tré&i¢n arc
than grong. Thyi gian tich fiy phu thubc vao
nong do chit dwoc nghién @u, wi khoang
nong d6 amlodipin besylate 1M - 10°M, thoi
gian lam giau & 120s,6v khoang mng do
10®M dén 10'M, chon thoi gian lam giau la
300s. Géi han phat h¢n LOD la 3%/m va gbi
han dinh lwrong LOQ la 10§/m, trongddé S la
do léch chuin, m 1a & s géc @a phrong trinh
hdi quy tuyén tinh.

Vi khoang rong do 10'M - 10°M, céac pic
biéu dién trén hinh 6, plong trinh Wi quy
tuyén tinh & ip = 6,16 + 4,29 *Cx(10, h¢ sb
tuong quan bi quy R = 0,998.

Véi khoang rong do 10°M - 10°M, phuong
trinh hoi quy tyén tinh 1a ip = 0,65 + 0,93 Cx
(10%), k¢ 6 trong quan Bi quy 0,997.d6 léch
chian & 1a 0,237. Tr pheong trinh nay xac
dinh dugc gidi han phat hin caa phrong phap
LOD I 7,6*10°M, gi¢i han dinh krong LOQ
la 2,5%10°M.

11A)

Hinh 6. Khaing tuyén tinh dia amlodipin
10'M - 10°M.
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b6 chinh xéac ta phrong phapduoc xac
dinh king cachdo 6 dung éth c6 @ng do 10
"M, gia tii cudng do dong trung binh 1a 9,07nA 220n]
VGi CAc gié tf cuong d6 dong trong khang 8,9
nA - 9,19nA.D¢ léch chun la 0,956,d6 léch
chuin twong déi 10,5%.

Dé danh giado lap lai, do lap lai 6 lan hai 200n
dung dch c6 mng do 10°M va 10" M, céc gia
tri trung binh tong tng la 48,03nA va 9,18nA
Véi @6 léch chuin trong ddi twong tng 1a 1,4%
va 9,1%. 130n

I{A)

2.4. Xacdinh amlodipin besylat trong du
thuoc

Thudc c6é hat chit amlodipin besylat ham ek

lugng 5mg dng kot trong bao con ring.

o L 03 05 07 08 10
Quy trinh xacdinh: Lay hoan toanuong L)

bot trong 10 vién bao ra cho vaéc hoa tan '
luong thibc d6 trong khang 100ml etanol: Hinh 7. Mau Amlodipin An do.
nudc (1:1), khdy déu va siéu am 10 phut. Sau
d6 chuyén toan 1 hdn hop dung dch d6 vao
binhdinh mrc 250 ml,dinh mic king nrdc cit
dén vach. Lic déu dung dch, saudd loc qua
gidy loc Whatman 0,45um. 4y chinh xac 200n
2,5ml dung éth sau éc, dinh mrc thanh 25ml

bang nréc cit, saudé lay 1ml dung dch pha 100
loAngdoé thém dung th dém, dinh mrc 50ml
cho vao binhgc phb va tén hanhdo.

Diéu kién do: Thé hap phi OV, thyi gian
hip phi 60s, kh@ng quét th tir +0,3V dén +
1,0V, bién d6 xung 50mV, éc do6 quét
12,5mV/s. Xaaiinh ham rgng amlodipin trong
mau thudc bing phrong phap thém chim. Cac
pic miu va thém chin dugc biéu dién trén hinh
7 va hinh 8. Kt qua dugc trinh bay trong dng
1.
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Hinh 8. Miu Amlodipin Viét Nam.
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Bang 1. Hamong amlodipin besylate trongam thubc

Loai thuoc Ham lrong Ham krong Hiéu suitthu B0 léch chidin
amlodipin ghi trén  amlodipin xaatinh ~ hdi (%) twong ddi (%)
nhé&n (mg) dugc (mQ)

Amlodipin stada 5,0 511 102,2 1.4

Viét Nam

AmlocardAnbs 5,0 5,09 101,8 1,7

Két qua xac dinh ham irong amlodipin
trong miu thujc l1adang tin @y, do léch chidn
tuong d6i nho, hiéu st thu HHi dat tiéu chin,
dap ung duoc yéu @u cia mht phrong phap
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Determination of amlodipine besylate by adsorptifeerent
pulse anodic stripping voltammetry on glassy cardectrode
In tablets

Nguyen Thi Kim Thuong Tran Chuong Huyén

Ynstitute of geological sciences, Vietnamese AcgdrBcience and Technology
’Department of Chemistry, Hanoi University of Scie VNU, 19 Le Thanh Tong, Hanoi, Vietnam

The adsorptive and electrochemical behavior of diploe besylate on a glassy carbon electrode
were explored in Britton-Robinson buffer solution bsing cyclic and different pulseoltammetry.
Cyclic voltammetric studies indicated the oxidatisihamlodipine besylate at the electrode surface
through a single two-electron irreversible step dmddamentally controlled by adsorption. The
solution conditions and instrumental parametereveg@timized for the determination of the authentic
drug by adsorptive different pulsdripping voltammetry. Amlodipine besylate gave enstive
adsorptive oxidation peak at 0.698V (versus Ag/AgChe oxidation peak was used to determine
amlodipine besylate in range 3 to 10°M with a detection of limit of 7.6*18M. The procedure
was successfully applied for assay of amlodipirsylage in drugs.



