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Hai phuong phap dinh lwgng Amlodipine besilate va Atorvastatin caleium
trong ché pham bang phép do quang pho budrc song kép
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Tom tit:

Hai phwong phap do bing quang phd don gian, rd rang, chinh xac dwa vao viéc lwa chon 2 buédc séng dwoge phat
trién dé xic dinh dﬁng thoi Amlodipine besilate (AML) va Atorvastatin calcium (ATO) dang bao ché vién nén trén
thi trueomg. Phwong phap hiéu bién do do hap thu ty 1¢ sir dung 2 budée séng 1a 238 va 288 nm. Phwong phap hiéu
bién dd dd hip thu ty 1¢ cho cac thong sé: khoang tuyén tinh 4-40 pg/ml; d¢ diung véi AML la 100,22+0,7856, ATO
1 100,12+0,6439; do lip lai véi AML l1a 0,9122, ATO la 0,8968. Phwong phap ty 1¢ hip thu sir dung 2 buwéc song 1a
221 va 238 nm. Phuwong phap ty 1¢ hip thu cho cic thong sé: khoang tuyén tinh 4-40 pg/ml; do diing véi AML la
100,6+0,9562, ATO la 100,86+0,8596; dd lip lai véi AML la 1,0124, ATO la 1,1045. Ca 2 phwong phép nay déu cho
thiy c6 thé dinh lrgng AML va ATO trong hdn hop ciia chiing ma khéong cin bit ky su tach chiét nao ci. Phwong
phép hiéu bién do dd hap thu ty 1¢ cho thiy kha ning ap dung nhanh, don gian déi v6i ca hdn hop thudc trong phong

thi nghiém va thudc thwong mai.

Tir khéa: Amlodipine besilate, Atorvastatin calcium, hon hgp, phan tich, phé ty 1€.

Chi s6 phén loai: 3.4

Dat van de

AML c6 codng thuc hoa hoc C26H31C1N O,S, la thude
dugc dung 1au dai dé diéu tri ting huyét ap va con dau that
nguc man tinh [1]. ATO 1a thudc ha lipid mau téng hop
va la chat wc ché men khir 3-hydroxy-3-methyl-glutaryl
coenzyme A (HMG-coA). Men nay xuc tac cho su bién d6i
cia HMG-CoA thanh mevalonate, mot budc dau tién va
quyét dinh vé& murc do trong qua trinh tong hop cholesterol.
Cong thire hoa hoc cua ATO la (C,H,,FN,O,),Ca H,O va
trong luong phan t 1a 1209,42 [2].

C6 nhiéu phuong phap dugc bao cao cho xac dinh AML
va ATO & cac dang bao ché khac nhau dé udce tinh nong do
AML va ATO trong hdn hop 2 chat nay [3, 4], bao gom sic
ky, quang phd, dién héa va hoa hoc. Cac phuong phap sic
ky, dién hoa va hoa hoc thuong doi hoi cac budce chuén bi
phuec tap, k¥ ludng, doi khi can thiét bi dét tién. Trong khi
do6, phuong phap quang phd UV-Vis chi can thiét bi may
quang phd c6 sin trong cac phong thi nghiém phan tich va
khéng yéu cau chuin b phtc tap. Trong bai bio nay, ching
t6i trinh bay 2 phuong phéap sir dung quang phd budc song
kép 1a phuong phap hiéu bién do do hap thu ty 18 [5] va
phuong phap ty 1& hap thu & 2 budc séng [6] dé xac dinh
dong thoi AML va ATO ¢ dang bao ché trong phong thi
nghiém va dang vién nén trén thi trudng.
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Doi tuong va phuong phap nghién ciu

Céc chat chuan AML ham lugng 99,8%, ATO ham luong
99,84% ngudn gbc tir Vién Kiém nghiém thudc Trung uong.
Ethanol va HCI dat tiéu chuan phan tich. Dung moi pha mau
12 hén hop dung dich ethanol 96% va HCI 0,1 N véi ty 1&
thé tich 1a 3:2. Cac ché pham co chira dong thoi AML va
ATO gbm: vién nén Zoamco-A ty 1¢ 5 mg/10 mg (Cong
ty C6 phan Pymepharco, Viét Nam, s6 16 201220), vién
nén Caduet ty 18 5 mg/20 mg (Cong ty Pfizer, My, s 16
DD6231).

Pé dinh luong hoat chét trong cac ché phém su dung
20 vién dem nghién min va can chinh xac mot lwong tuong
duong voi 8 mg AML va 8 mg ATO, cho tuong Gng vao 2
binh dinh mirc 100 ml, thém dung méi, lac, siéu am khoang
20 phut va thém dung méi cho vira di 100 ml. Tién hanh loc
loai bo 20-30 ml dich loc dau. Tiép dén, mdi binh liy 8 ml
dich loc cho vao binh dinh mae 100 ml, thém dung méi vira
du, dugc dung dich AML ndng d 80 ug/ml va ATO ndng
d6 80 pg/ml, lic déu. Phép do quang phd duogc thuc hién
v6i may quang phd Hitachi U1900 UV-Vis dugc két ndi véi
may vi tinh (h¢ diéu hanh Window) bang phan mém chuyén
dung Solution 2.2. Ché d6: budc song bat dau 1a 200 nm -
két thac 400 nm; kiéu dit liéu: d6 hip thu A; do rong 4,0 nm;
tde do quét: 100 nm/phtt; cuvet thach anh 1 cm. Phd thu s&
duoc so bo loc nhiéu bé'lng bd loc Savitzky Galay (sé lan 2,
s6 diém 15).
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Abstract:

Two simple, clear, and accurate spectrophotometric
methods based on two-wavelength selections, were
developed for the simultaneous determination of
Amlodipine besylate (AML) and Atorvastatin calcium
(ATO)in tablet dosage forms. The ratio difference method
uses amplitudes between 238 and 288 nm. The measured
amplitudes for the parameters: linear range 4-40 pg/
ml; precision for AML is 100.22+0.7856, repeatability is
0.9122, precision for ATO is 100.12+0.6439, repeatability
is 0.8968. The absorption ratio method using two
wavelengths is 221 and 238 nm. The absorption rate
method for parameters: linear range 4-40 pg/ml;
precision for AML is 100.6+0.9562, repeatability is
1.0124, precision for ATO is 100.86+0.8596, repeatability
is 1.1045. Both quantitative methods showed that AML
and ATO could be quantified in their mixtures without
any extraction at all. The absorption ratio method
exhibited quick, simple applicability to both laboratory
and commercial drug mixtures.

Keywords: Amlodipine besylate, analysis, Atorvastatin
calcium, binary mixtures, ratio spectra.
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Két qua

Tién hanh do phd hip thu cta cac dung dich chudn AML
24 pg/ml, ATO 24 pg/ml va dung dich hon hop AML 12 ng/
ml + ATO 12 pg/ml trong khoang budc song 200-400 nm.
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Hinh 1. Phé héap thu cua 24 pug/ml AML (a), 24 ug/ml ATO (b)

va 12 pg/ml AML vé&i 12 pg/ml ATO (c) st¢ dung dung méi (3
ethanol 96%: 1 HCI 0,1 N) lam mau trang.

Két qua do phd ciia AML va ATO nong d¢ 24 pg/ml &
hinh 1 cho thay, 2 ph6 nay c6 su chong chit 1én nhau trong
ving UV-Vis. Diéu nay giy can tré viéc st dung phuong
phap do quang ph6 UV thong thuong dé xac dinh dong thoi
ching trong hdn hop nhi phan. Con két qua do phd hap thu
ctia dung dich hdn hop & hinh 1 cho biét do hap thu ciia hon
hop c6 tinh chét cong tinh trong khoang 200-300 nm.

Phwong phdp hiéu bién dp dp hip thu 1y Ié 6 2 budc
song
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Hinh 2. Phé hép thu ty 1&é cia AML (néng d6 4-40 pg/ml) st
dung phé ATO (néng d$ 32 ug/ml) la thira sé va dung méi (3
ethanol 96%: 1 HCI 0,1 N) lam mau trang.

Do pho hép thy ciia cic dung dich chuian AML c6 ndng
d6 4-40 pg/ml (mdi dung dich cach nhau 4 pg/ml) véi mau
trang 1a dung moi. Sau dé, vé& va chong phd hip thu ty 18
ctia AML (ndng d6 4-40 pg/ml), st dung phd ATO (ndng do
32 pg/ml) 1a thira s6 va ethanol 1am mAu tring (hinh 2). Tir
gia tri phd hép thu ty 18 c6 thé chon cac cip budc bat ky dé

26



hiéu bién d6 ciia do hap thu c6 gia tri ting hay giam tuyén
tinh. V&1 AML céc cap bude song nhu 217-227, 217-238
va 217-288 nm khoéng dugc lya chon vi d§ tuyén tinh kém.
Chung t61 tiép tuc lya chon 217-238, 227-288, 238-288 va
238-288 nm cho két qua tét nhat. Tuong quan tuyén tinh thu
dugc gitra hi¢u bién do do hép thu ty 1€ ¢ 238-288 nm cua
cac dung dich chuin AML ndng d6 4-40 pg/ml véi thira sb
ATO 32 pug/ml cé dang:

AP ¢ 14=0,0279.C-0,0137, véi hé s twong  quan
r=0,9988 (trong d6 C 1a ndng d6 dung dich chudn AML tinh
bang pg/ml, AP 1a hi¢u bién do do hap thu ¢ 2 budc song

238 va 288 nm.
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Hinh 3. Ph6 hap thu ty Ié cia ATO (nong dg 4-40 ug/ml) st
dung phé AML (ndng dé 40 ug/ml) 1a thira s6 va dung méi (3
ethanol 96%: 1 HCI 0,1 N) lam m3u tréng.

Do phé hap thu ctia cac dung dich chuan ATO cé ndng
do 4-40 pg/ml (mdi dung dich cach nhau 4 pg/ml) véi mau
tréng la dung moi. Sau do vé va chéng phé h?ip thu ty 1€ cua
ATO (ndng d6 4-40 pg/ml) sir dung phd AML (ndng d6 40
pg/ml) 14 thira s6 va dung méi 1am mau tréng (hinh 3). Tir
gia tri d6 hap thy cua phd ty 18 ddi véi ATO céc cip bude
song 245-227, 300-230, 287-227 va 287-235 nm dugc lya
chon va cho thdy hiéu bién do ty 1& cho do tuyén tinh thap.
Tiép tuc lya chon cac cap budc song khac nhau va ching toi
xéc dinh duoc cip 287-245 nm cho két qua tot nhat. Twong
quan tuyén tinh thu dwoc giira hiéu bién do do hap thu ty
16 & 287-245 nm ciia cac dung dich chuin ATO ndng do
4-40 pg/ml voi thira sb AML 40 pg/ml c6 dang: AP, =
0,6084.C+0,3307 va hé sb tuong quan r=0,9993 (trong do,
C 14 ndng d6 dung dich chuan ATO tinh bang pg/ml, AP 1a
hiéu bién d6 do hép thu 0 2 budc soéng 287 va 245 nm).

Céc dung dich hdn hop ciia 2 chit AML va ATO duoc
pha chuan véi cac ty 16 nhu ¢ bang 1 va duoc do phd hip thu
tir 200 dén 400 nm. Phd hép thu thu duoc s€ dugc chia cho
phd ATO (ndng d6 40 pg/ml) 14 thira sé khi xac dinh nong
d6 AML trong dung dich hdn hop va chia cho phé AML
(ndng do 40 pg/ml) 1a thira s6 khi xac dinh ndng do ATO
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trong dung dich hon hop. Két qua xac dinh néng do AML va
ATO trong cac dung dich hdn hop véi ty 1& xac dinh duge
cho ¢ bang 1.

Bang 1. Két qua xac dinh nong d6 AML va ATO trong hén hop
dwoc che tao tai phong thi nghiém bang 2 phwong phap.

Nong do Phuong php hi¢u bién dg do hp thy j1¢  Phuong phap t§ I¢ hip thy
(ng/ml) (ham lrgng % so v6i nhéin, nong do pg/ml)  (ham lwgng % so véi nhan)
AML  ATO  AML ATO AML ATO

8 8 100,75 (8,06) 99,38 (7,95) 10L138,09)  99,13(7,93)

8 16 100,63 (8,05) 100,51 (16,08) 101,50 8,12) 100,88 (16,14)
8 24 99,38 (7,95) 100,25 (24,06) 99,50 (7,96) 100,96 (24,23)
16 8 100,31 (16,05) 99,38 (7,95) 101,38 (16,22) 101,38 (8,11)
16 24 100,44 (16,07) 100,42 (24,10) 100,81 (16,13) 101,08 (24,26)
24 8 99,63 (23,91) 99,38 (7,95) 99,58(23,90) 101,50 (8,12)
24 16 100,38 (24,08) 100,75 (16,12) 100,63 (24,15 101,32(16,21)
Trung binh 100,22 100,01 100,65 100,89

SD 0,5139 0,6075 0,6869 0,8098

RSD (%) 0,5128 0,6074 0,6825 0,8026

Phwong phdp ty 1¢ hép thu

Hinh 1 cho phé hap thu ciia AML c6 dinh hép thu cuc
dai & 2 bude song 238 va 362,5 nm; phd hip thu ATO co
dinh hép thu cuc dai ¢ 245,5 nm; pho cua dung dich hdn hop
AML va ATO c6 nf)ng d6 bang nhau thi cho 2 diém cit 2 phd
thanh phan & 2 diém c6 budc song 1a 214 va 221 nm (k )
Chung t61 lya chon A 7%;0 221 nm va A,=238 nm dé tien

hanh xac dinh ndng do cua AML va ATO trong cac tinh toan
thém chuén va trong tinh toan v&i ché phdm trén thi trudng.

Phuong trinh hoi quy do hdp thu cia AML trong
khoang néng do 4-40 pg/ml, dung béng cuvet thach anh
1 cm véi budc song 221 nm 1a y=0,0673x+0,0202 (h¢ sd
r=0,9987); vdi budc song 238 nm 1a y=0,0686x-0,0091
(hé sb r=0,9988). Tir 2 phuong trinh nay ta cé a,,=0,673,
a,,=0,686.

Phuong trinh hoi quy do hép thu cua ATO trong
khoang néng do 4-40 pg/ml, dung b'ﬁmg cuvet thach anh
I cm voi budc song 221 nm 1a y=0,0688x+0,0377 (hé sb
r=0,9983); véi budc song 238 nm la y=0,0772x+0,0324
(hé s6 r=0,9993). Tur 2 phgong trinh nay ta c6 a, =0,688,
a,,=0,686. D¢ xac Qinh nong do cua AML va ATO theo
phuong phap ty 1€ hép thu ta sir dung cong thirc sau:

_ Qm—Qy QY Qm—Qx A
C = va C =
AML Qx— QY ax1 ATO Qy—-Qx av:
trong do: Q,=A/A , Q,=a /a ) va Q=a /a,; A va A,

1a d6 hap thy cta dung dich hdn hop ¢ A AT 221 nm va
A=A =238 nm.

maxAML

2]
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Két qua xac dinh nong d6 AML va ATO trong cac dung
dich hdn hop véi ty 1& lua chon pha ché trong phong thi
nghiém dugc xac dinh cho ¢ bang 1.

St dung 2 phuong phip dé xac dinh nong d6 2 hoat
chat AML va ATO trong cac dung dich hdn hop duoc tao
ra tir cac vién nén Zoamco-A va Caduet bang ky thuat thém
chudn, céc két qua thu duogc thé hién & bang 2.

Bang 2. Két qua xac dinh néng do AML va ATO trong vién nén
bang 2 phwong phap vé&i ky thuat thém chuan.

o g Tk N B
Biét dugc chit : P p thu ty I¢ P, u
Ban dau  Thém  Khoi lwong* % Khoi lwgng" %
AML 6 4 3,956 98,80 3,945 98,63
6 5,962 99,37 5,954 99,23
8 8,028 100,35 8,058 100,73
Trung binh 99,51 99,53
SD 0,7840 1,0817
RSD 0,7879 1,0968
Zoamco-A
ATO 12 8 8,028 10035 7,922 99,03
12 11,961 99,68 11,879 98,99
16 16,084 100,53 16,094 100,59
Trung binh 100,19 99,54
SD 0,4479 0,9124
RSD 0,4471 0,9167
AML 6 4 3,961 99,03 3,938 98,45
6 6,012 1002 6,025 100,42
8 8,024 1003 8,032 100,40
Trung binh 99 84 99,76
SD 0,6790 11316
RSD 0,6803 1,1344
Caduet
ATO 16 14 14,105 100,75 14,176 101,26
22 22,138 100,63 22,149 100,68
26 25,855 99,44 25872 99,50
Trung binh 100,27 100,48
SD 0,7242 0,8968
RSD 0,7222 0,8926

*: khéi lwong tim duoc 13 gi4 trf trung binh cua 10 lan.

Céc thong s6 tham dinh phuong phap phéan tich duoc
thuc hién theo yéu cau ctia ICH [7] dugc thé hién & bang 3.
Véi phuong phap hiéu bién do d6 héap thy ty 18 cac thong
s6 tham dinh c6 day du trong bang 3. Con phuong phép ty
1¢ hip thu xac dinh nong d ciia AML va ATO sir dung theo
céc cong thirc nén bang 3 khong co cac thong sé danh gia
nhu d6 dbc, hé sd chin va hé sd tuong quan.
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Bang 3. Cac théng sé tham dinh phwong phap phan tich xac
dinh néng do déng th&i AML va ATO trong mét hén hop.

O e o
AML ATO AML ATO

giggﬁnhﬂsm 100,22+0,7856  100,12£0,6439  100,67£0,9562 100,86+0,8596

Do chinh xac

Do lap laie 09122 0,8968 1,0124 1,1045

Dg chym trung gian® 1,0786 1,0142 1,1044 1,1127

D6 on dinhe 0,976 1,001 1,0284 1,1126

D6 dic 0,0279 0,6084 . .

He s6 chin -0,0137 0,3307 - 2

H¢ s6 tuong quan 0,9988 0,993 - .

Zgﬁ tuyen inh 440 440 440 440

a: trung binh ctia 3 nong d9 12, 16 va 20 pg/ml chét AML va ATO 3 lan trong | ngay; b: trung binh cta
3 nong do 12, 16 va 20 pg/ml chat AML va ATO 3 lan trong 3 ngdy; ¢: trung binh ctia 3 nong d 12, 16
va 20 ug/ml chét AML va ATO sir dung 75 va 80% dung moi.

Hai phuong phap xac dinh AML va ATO déu sir dung 2
budc song dé phan tich hdn hop 2 chét. Trong d6, phuong
phap hiéu bién do d6 hap thu cho phép lwa chon 2 budc song
bat ky dé xac dinh nong d6 2 chit, con phuong phap ty 18
hap thy s& phai lya chon mot bude song co do hap thu cuc
dai va mot budc song c6 d6 hip thy 2 chét bang nhau )
Diéu nay cho thay, phuong phép hiéu bién do do hip thu ty
1¢ ¢6 nhiéu uu diém hon va c¢6 nhiéu lya chon hon. Phuong
phap hiéu bién d6 d6 hap thu ty 1 ciing ¢6 wu diém hon la
su dung don gian, chi can mot bude 1ap ty 1€ va mét budc
trir 2 dinh cua phd ty 1é.

So véi phuong phép quang phd dao ham thi 2 phuong
phap nay khong phai tim mét budc song thich hop twong
ung VO‘I diém glao nhau v&i hop chét gdy nhiéu [8]. Hoic
mot sb hop chét con phai st dung dao ham bac cao (3 hoac
4) dé xac dinh mot chit ma khong bi nhidu tir chét kia [9].
V6i phuong phap sic ky 1ong hiéu ning cao thi dung moi
dat tién, diéu kién phan tich phic tap, nhung day van la
phuong phap thuong duge sir dung trong Duoc dién cua cac
nudc trén thé gigi [10]. Co thé thay ring, phuong phap hiéu
bién do do hap thu ty 18 rat phu hop dé phan tich kiém soat
chat luong thudng quy cua cac hop chét thuong mai trong
cac phong kiém soat chit luong & cac cong ty san xuit dugc
pham, ciing nhu & cac trung tm kiém nghiém thudc va my
pham céc tinh, thanh phé.

Két luan

C6 thé nhan thay rang, phuong phap hiéu bién d6 d6 hip
thu ty 1€ 1a don gian, chinh xéc, c¢6 tinh chon loc va hoan
toan co thé dugc sur dung dé xac dinh nong d¢ cac chat trong
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mot hdn hop gom 2 thanh phan. Phuong phap ty 18 hip thu
ciing c6 thé ding dé xac dinh nong do cac chit trong mot
hon hop gém 2 thanh phan nhung céc phép tinh toan phuc
tap, 6 chinh xac khong cao. Trong phuong phép ty 1¢ hap
thu sir dung 2 budc song: mot 1a budce song co do hap thu
cuc dai cua mdt chit, bude song thu 2 1a ¢ budc song ma
2 chat & cing ndng do c¢6 d6 hap thu bang nhau. Phuong
phap hiéu bién d6 d6 hip thu ty 16 st dung 2 budce song 1a
dinh dén day hodc 1a 2 budc song bét ky. Uu diém 16n cia
phuong phap hi¢u bién d6 do hép thu ty 1¢ 1a co thé lya chon
2 bude song bat ky dé xét hiéu bién do, thira s6 chia cua ty
1é cing c6 nhiéu lya chon. Ngoai ra, phwong phap hiéu bién
do do hép thu ty 1€ co thé sir dung dugc trong diéu kién céac
phong thi nghiém thiéu cac dung cu sic ky dit tién, hop chat
phan tich khéng can chiét tach phirc tap.
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