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SUMMARY

SIMULTANEOUS SPECTROPHOTOMETRIC DETERMINATION OF
AMLODIPINE AND LISINOPRIL IN TABLET BY SPECTROPHOTOMETRIC
METHOD - CHEMOMETRICS

In this paper, amlodipine and lisinopril

in pharmaceutical were determined

simultaneously by chemometrics using spectra method with full spectra. The precision
and accuracy of the method were verified statistically.

1. MODPAU

Vi tinh hién dai, st dung may tinh dé
tinh toan véi cac tap s6 liéu do duogc 16m
va cho d6 chinh xac cao, ké tir khi ra
doi, chemometrics d@ mé ra mot hudng
di m6i mang lai nhiéu két qua kha quan
cho cidc nha hoéa hoc phan tich.
Chemometrics dd dit nén tang cho sy
phat trién cac phuong phéap phan tich va
phuong phap thong ké da bién xur ly
thong tin trong phan tich dinh luong.
Trén co s& d6, chemometrics da duoc
tmg dung thanh cong vao thuc tién dé
phan tich hang loat cdc mau phirc tap
mang lai két qua véi do chinh xéc cao.
Mot trong nhiing linh vuc c6 duogc su

thanh cong do 1a xac dinh cac loai thude
da thanh phan trong hoa duoc. tmg dung
nay nham giai quyét mot van dé kho
khan khi phan tich dinh lugng céac san
pham dugc da thanh phan bang phuong
phap quang phd hép thu phan tir UV-
VIS, 14 khi hdn hop c6 phd hap thu cua
céc cAu tir xen phu nhau. Thong thuong,
dé phan tich dung dich cac hdn hop nay
thuong phai tach riéng timg cau tir hodc
che dé loai trir anh hudng cua ching. Do
do, quy trinh phan tich phtc tap, qua
nhiéu cong doan, tén nhiéu thoi gian va
hoa chét dé xir 1y miu, két qua phan tich
d& mic sai sd 16n do tach hodc che
khong triét dé. Phuong phap phd toan
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phan - mot trong nhitng phuong phép
chemometrics - ¢6 wu diém 14 phan tich
dugc cho cac hdn hop phuc tap cac chét
¢6 phd hip thu xen phil nhau, sir dung
may tinh hd trg hiéu qua cho viéc tinh
toan. Viéc nghién ciru va ung dung
phuong phap nay thanh cong c6 thé thay
thé cho phwong phap HPLC dang co
nhiéu nhuoc diém nhu dung moéi can do
tinh khiét cao, thiét bi dat tién, ton thoi
gian phén tich.

Trong bai b&o nay, chdng toi nghién cau
x4c dinh ddng thoi amlodipine (AML)
va lisinopril (LIS) trong thudc vién nén
LISONORM. AML la thuéc tuc ché
kénh calci thugc nhém dihydropyridine,
c6 tac dung chong tang huyét ap va dau
that nguc. LIS Ia thuéc &c ché enzym
chuyén agiotensin va 1a mot chat lysin
c6 cau tric twong tu enalapril véi tac
dung kéo dai, c6 tac dung chdng ting
huyét &p, suy tim xung huyét va nhoi
mau co tim.

Theo [4], pho hap thy cua AML va LIS
xen phu nhau nén ching t6i da chon
phuong phap tric quang ding phd toan
phan st dung phan mém SIMULAN1
[1] viét bang ngdn ngit 1ap trinh Pascal
thay cho phuong phip HPLC van
thudng duoc sir dung dé dinh luong hai
thanh phan nay. Phuong phap dé xuét
m& ra mot hudng di mgi nham nang cao
hiéu qua kinh té va rat ngan thoi gian
phan tich trong nganh kiém nghiém
duoc.

2. THUC NGHIEM

2.1.Thiét bi va hoa chat

Thiét b;
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(1) May quang phé UV - VIS hiéu
JASCO V630.

(2) Céc thiét bi va dung cu khac:

Cén phan tich hiéu Precisa XB 2204 do
chinh xac 0,0001 g

May cit nudc hai lan bang thach anh,
hiéu Fistreem Cyclon va Aquatron; May
lic hiéu KIKA LABORTECHNIK KS
250 basic; Micropipet 1000 ul caa héng
HTL; Céc dung cu thuy tinh: pipet, binh
dinh muc, céc, binh tam giac, diia thuy
tinh, gidy loc...; Hoa chat

Methanol (AR cua Trung Qudc); Chat
chuan cia AML 99.7 %, LIS 92,43 %:
tiéu chuan duoc dung Viét Nam; Nudc
cat hai lan ding dé pha hoa chat.

- Pha dung m6i methanol : nuéc = 1:1

- Pha ché dung dich chuan géc AML 5
ug/mL:

Can chinh xac 50,2 mg chat chuan AML
99.7 %, hoa tan trong binh dinh muc
100 mL bang dung méi, sau dé dinh
muc dén vach, duogc dung dich ¢ nong
d6 500 pg/mL. Hat 1 mL dung dich nay
pha lodng bang dung méi trong binh
dinh mtc 100 mL duoc dung dich chuan
goc 5 ug/mL.

- Pha ché dung dich chuan gbc LIS 10
ug/mL:

Can chinh xac 54,1 mg chat chuan LIS
92,43 %, hoa tan trong binh dinh muc
100 mL bang dung méi, sau d6 dinh
murc dén vach, duoc dung dich ¢ ndng
d6 500 pg/mL. Hat 2 mL dung dich nay
pha lodng bang dung méi trong binh
dinh mtc 100 mL duoc dung dich chuan
gdc 10 pg/mL.



2.2. Phuong phap phéan tich

Phuong phép tric quang dung phé toan
phan két hop véi chemometric va sir
dung phan mém SIMULANI di duogc
lap trinh san [1], [2] dé xac dinh dong
thoi AML va LIS.

Ouy trinh do va tinh néng do:

Tién hanh cac budc nhu sau:

Budc 1: Chuan bi céc dung dich chuan
riéng tirng cau tir va hdn hop caa ching.
Budc 2: Do phd hap thu phan tir trong
vung budc song thich hop, ghi dir liu
do dugc (Export data) vao file sb liéu
dang .txt hoac .dat.
Buéc 3: Chay
Simulanl.exe dé tinh toan nong d¢ céc

chuong  trinh
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cau tur trong dung dich hdn hop va sai s6
twong ddi cua chang [2].

3. KET QUA VA THAO LUAN

3.1. Thi nghiém so bd

Tién hanh khao sat so bo nhu sau:

Pha céc dung dich chuan AML 5 pg/mL,
LIS 10 pg/mL. Sau do6, tién hanh quét
phé chang.

Pho céc dung dich da pha duoc biéu dién
& hinh 1.

Trén hinh 1 cho thay phé hap thu cua cac
dung dich chuan AML 5 pg/mL, LIS 10
pug/mL trong moi trudng methanol/nudc
1:1 6n dinh va xen pha nhau ¢ khoang
budc séng tur 210-240 nm.

(1): Phé cua dung dich chudn AML 5 ug/mL

(2): Phé cia dung dich chuan LIS 10 ug/mL
(3): Vi tri pho giao nhau

(€]

@

210 215 220 225 230
Wavelength (nm)

240

Hinh 1. Phé hdp thy cia dung dich chuan AML (5ug/mL) va LIS (10g/mL)

Tinh chét cong tinh d6 hip thu cua dung
dich hdn hop da dugc kiém tra bang
cach pha 3 dung dich: dung dich chuan
AML nong d6 5 ug/mL, LIS néng d6 10
pg/mL va hén hop cua 2 dung dich
chuan trén, tién hanh quét pho tir 210
nm dén 240 nm. Cong phd riéng phan
cia 2 dung dich chuan rdi so sanh Vi

phd hdn hop 2 dung dich. Tai mdi budc
séng tinh sai sé twong ddi theo cong
thic RE(%) = ((Ar — Ar)*100/Ay). Két
qua cho thay phd hap thu caa hdn hop
theo Iy thuyét va theo thuc nghiém
twong duong nhau. Sai sé twong d6i %
RE ¢4 gia tri tir -1,53 % dén 0,05 % la
tuong ddi nho.
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(1) : Phé cua dung dich chudn AML 5 ug/mL
(2) : Phé cua dung dich chudn LIS 10 ug/mL
(3) : Phé cua dung dich hon hop theo ly thuyét
(4) : Phé dung dich hon hop theo thuc té

Hinh 2. Phé hdap thu cia dung dich chuan AML, LIS va cac hon hop

3.2. Khao séat c4c ti 1€

Chuan bj cac dung dich chuan AML 5
pg/mL, LIS 10 pg/mL va hdn hop cua
AML va LIS tuong ing véi c4c ti 1é ndng
d6 pg/mL cua hai chat 12 1:9, 2:8, 3:7, 4:6,
5:5, 6:4, 7:3, 8:2, 9:1 trong cac binh dinh
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muc 25 mL.

Tién hanh quét pho cac dung dich trong
khoang budc song 210 nm dén 240 nm.
Phé hap thu cua cac mau duoc biéu dién
trén hinh 3. Két qua tinh toan dugc trinh
bay trong bang 1.
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Hinh 3. Phé hdp thu cia cac dung dich chudn AML, LIS va cac hon hop
Bang 1. Nong do thuc, nong dg tinh toan, sai sé fwong doi RE(%) cia AML va LIS
trong cac hon hop

Til¢ AML LIS

Miu | Cam/Cus | Co(ug/mL) | C(ug/mL) | RE(%) | Co(ug/mL) | C(ug/mL) | RE(%)
H1 1:9 2,00 1,93 -3,50 18,00 18,25 1,39
H2 2:8 4,00 3,93 1,75 16,00 15,92 -0,50
H3 3.7 6,00 5,85 -2,50 14,00 14,19 1,36
H4 4:6 8,00 7,72 -3,50 12,00 12,26 2,17
H5 5:5 10,00 10,18 1,80 10,00 9,53 -4,70
H6 6:4 12,00 11,80 -1,67 8,00 8,21 2,63
H7 7:3 14,00 13,93 -0,50 6,00 6,10 1,67
H8 8:2 16,00 15,95 0,31 4,00 4,10 2,50
H9 9:1 18,00 17,98 0,11 2,00 2,03 1,50
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Két qua xac dinh ¢ bang 1 cho thiy
phuong phap xac dinh ddng thoi AML
va LIS c6 sai s6 twong ddi RE(%) thip
véi AML: RE(%) = -0,11 + 3,50; LIS:
RE(%) = -4,70 + 2,63.
3.2 Xay dwng quy trinh phan tich miu
thuc té
3.2.1 Xar ly mdu
Chon ngau nhién 50 vién thubc, chia lam
2 phan bang nhau. Mot phan giri Trung
tam kiém nghiém Thudc, My pham,
Dugc pham Thira Thién Hué phan tich
bang phuong phap tiéu chuan HPLC.
Phan con lai dem can, tinh khéi luong
trung binh cia mdi vién (M), nghién
thanh bot min. Céan chinh xac maét lugng
bot, twong duong vai khoang 5 mg AML
va 10 mg LIS cho vao binh tam giac nat
nham 100 mL, thém khoang 60 mL dung
moi methanol 1:1 lic déu trong 30 pht.
Hon hop sau khi lic xong rét vao binh
dinh mic 100 mL, trang ky bang dung
mdi methanol 1:1 rdi dinh muac dén vach,
tron déu, loc. Bo khoang 30 mL dung dich
dau. Dung pipet lay chinh xac 10,0 mL
dung dich loc pha lodng thanh 100 mL
trong binh dinh muc, tron déu ta duoc
dung dich mau.
3.2.2. Tinh todn ham lwong c4c chat
Ham lugng trong mot vién:
C*M o

a= tT (mg/vién)
Trong d6: [C] (ug/ml): ndng d6 cua
ting chat xac dinh duoc trong dung dich
mau.

M : khéi lwong trung binh vién (g)

m: khdi lugng bot vién da can dé dinh
lugng (9)

3.2.3. Pinh lwong dong théi amlodipine
va lisinopril trong dung dich mdu
Tién hanh xac dinh luong cia AML va
LIS trong thudc vién nén LISONORM
véi ham lugng ghi trén nhén caa AML
la 5 mg, LIS 1a 10 mg. S6 16 san xuit:
T36772A, ngay san xuat: 28/6/2013, han
st dung: 28/6/2016, SDK: VN-13128-
11, thudc duoc san xuat tai Cong ty
Gedeon Richter Plc, Hungary.
Vién nén LISONORM thanh phan gom
c6 AML, LIS va ta duoc chu yéu Ia tinh
bot. Ma tinh bot khéng tan trong dung
moi methanol 1:1, d& duoc loc bo trong
qua trinh xir Iy miu do d6 ching toi
khdng khao sat anh huong cua céc ta
dugc c6 trong thude.
Khdi lugng trung binh vién:

M =0,204g.
Khéi luong bot twong duong véi 5 mg
AML va 10 mg LIS: m = 0,204 g.
Tién hanh xt Iy mau nhu da trinh bay &
muc 2.2.1. Sau d6 tién hanh quét pho tur
21 nm dén 240 nm. Tién hanh thi
nghiém mot ldc voi 5 miu. Két qua quét
phd dugc biéu didn & hinh 4. Két qua
tinh toan bang phan mém Simulanl.exe
dugc trinh bay ¢ bang 2 va bang 3.
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Bang 2. Két qud xdc dinh AML va LIS trong dung dich mdu, ham leong tuwong g
trong thudc vién nén LISONORM

AML LIS
Mau CamL Ham lugong Cuis Ham lugng
(ug/mL) (mg/vién) (ng/mL) (mg/vién)
M1 5,30 5,30 10,52 10,52
M2 5,37 5,37 10,62 10,62
M3 5.29 5.29 10,35 10,35
M4 5.35 5.35 10,29 10,29
M5 5.26 5.26 10,31 10,31
Bang 3. Két qud ham hrong trung binh va RSD ciia AML va LIS trong thuéc vién nén
LISONORM
Két qua AML LIS
C (ng/mL) 5,29 10,42
Ham luong trung binh (mg/vién) 5,29 10,42
S 0,05 0,15
RSD (%) 0,95 1,44

Két qua thu duoc khi dinh lwong dong
thoi AML va LIS trong thudc vién nén
LISONORM cho thay phuong phap phan
tich ¢4 do lap lai cao vdéi ca hai thanh
phin AML (RSD = 0,95 %) va LIS
(RSD = 1,44 %).

Ham luong (mg) cua mdi chat trong
thudc vién nén LISONORM :

0.64 @)
0.54

0.4

21 @)
0.1

0.0

AML: 529 mg <+ 0,06 mg;
L1S: 10,42 mg £ 0,19 mg

Két qua nay phu hop véi tiéu chuan chat
lwong ciia Bo Y té cho phép ham luong
cua cac thanh phan trong loai vién nén
nay:

AML: 5 mg + 10 % (4,50 mg + 5,50
mg) LIS: 10 mg =10 % (9,0 mg +
11,00 mg)

(1): Phé cua dung dich chudn AML 5 ug/mL
(2) :Phé cuia dung dich chudn LIS 10 ug/mL
(3): Phé cua cac dung dich mau

@

210 215 220 225 230
Wavelength (nm)

240

Hinh 4. Phé hdp thy cua dung dich chudn AML, LIS va cac dung dich mau
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3.3. Panh gia d¢ tin cidy ciua phwong
phap

3.3.1. D¢ thu héi trong phan tich mdu
thuec té

Céch tién hanh:

Can chinh xac mot luong bot, tuong
duong véi khoang 5 mg AML va 10 mg
LIS cho vao binh tam giac nat nham 100
mL, thém khoang 60 mL dung moi
methanol 1:1 lac déu trong 30 phdt. Hon
hop sau khi lic xong rét vao binh dinh
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mac 100 mL, trang k§ bing dung moi
methanol 1:1 rdi dinh mtc dén vach, tron
déu, loc. Bo khoang 30 mL dung dich dau.
Dang pipet lay chinh xac 2,5 mL vao 9
binh dinh méc 25 mL, roi tiép tuc thém
1,0, 2,0 hozc 3,0 mL dung dich chuan tir
cac dung dich chuan AML va LIS ndng
d6 25 ug/mL. Sau d6 dung dung moi dinh
muc dén vach. Pem quét phd két qua thu
duoc 6 hinh 5.

(1): Phé cua dung dich chudn AML 5 ug/mL
(2) : Phé cua dung dich chudn LIS 10 ug/mL
(3): Phé cua dung dich mdu

(4): Cac mau thém chudn 1 ug/mL

(5): Cac mau thém chudn 2 ug/mL

(6): Cac mau thém chudn 3 ug/mL

Hinh 5. Pho hdp thy dung dich mau khi khdng thém chuan va cé thém chudn

Két qua vé do thu hoi (Rev) & bang 4,
cho thiy, d6 thu hdi trung binh cua

va cia LIS 1a 101,91 % (Rev tir 98 dén
104 %). Phuong phéap c6 do thu hoi tét

AML 12 100,11 (Rev tir 97 dén 104 %) d6i  voi  ca hai thanh  phan.
Bang 4. Két qud xdc dinh dg thu hoi khi thém chudn amlodipine va lisinopril
Ham luong chat AML LIS
Mau | chuan thém vao a
pg/mL Caamy) | Cramy | Rev Caus) | Crus Rev
pg/mL | pg/mL % pg/mL | pg/mL %
HH 0,00 - - - -
TC11 1,00 6,21 97 11,27 98
TC12 1,00 6,28 104 11,33 104
TC13 1,00 6,25 101 11,35 106
TC21 2,00 7,18 97 12,25 98
TC22 2,00 5.24 7,23 99,5 10,29 12,34 102,5
TC23 2,00 1,27 101,5 12,37 104
TC31 3,00 8,32 102,67 13,40 | 103,67
TC32 3,00 8,24 100 13,35 102
TC33 3,00 8,19 98,33 13,26 99
Rev (%) = 100,11 Rev (%) = 101,91
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3.3.2. So sanh két qud phan tich cia
phwong phdp nghién ciu (PPNC) vai
phwong phap HPLC

Dé danh gia phuong phap dang nghién
ctru, ching t6i guri mau thude nhu da
trinh bay ¢ muc 3.2.1 cho Trung tam
kiém nghiém Thuéc, My pham, Dugc

pham Thira Thién Hué phan tich bing
phuong phap tiéu chuan 13 phuong phap
HPLC. Chlng t6i tién hanh danh gia két
qua phan tich cua hai phuong phéap bang
phuong phap théng ké. Két qua duoc
trinh bay & bang 5 va bang 6.

Bang 5. Ham lwong cua AML trong thuéc vién nén LISONORM

xac dinh duoc theo hai phwong phap

Phuong | Lan1l | Lan2 Lan 3 Lan 4 Lan 5 B S RSD
phdp | mg/vién | mg/vién | mg/vién | mg/vién | mg/vién | mg/vién %
PPNC 5,30 5,37 5,29 5,25 5,26 529 |0,05| 0,95
HPLC 5,38 5,32 - - - 535 10,04|0,75
Frn=1,24; F 1(0,05;4;1) = 899,60; Frn < Fit
trn = 1,45; t.1(0,05;5) = 2,57; t 1 < tin
Bang 6. Ham lwong cua LIS trong thusc vién nén LISONORM

. . xdc dinh d“u’ac theo hqi phuong ]?hdp
Phuong | Lanl Lan 2 Lan 3 Lan 4 Lan 5 B s RSD
phap | mg/vién | mg/vién | mg/vién | mg/vién | mg/vién | mg/vién %
PPNC | 10,52 10,62 10,35 10,29 10,31 10,42 |0,15| 1,44
HPLC | 10,28 10,63 - - - 10,45 | 0,25 2,39

FTN = 2,92, FLT (0,05,1,4) = 12,22, FTN < FLT

trn=0,26; t (0,05,5) =2,57; tLr <ty

Bang 5 va bang 6 cho thay rang, do lap
lai cia hai phuong phap 1a nhu nhau va
két qua xac dinh ham lugng amlodipine,
lisinopril trong thudc vién nén bang hai
phuong phap dong nhat. Hay noi cach
khac chung t61 da thanh cong trong viéc
nghién cau va tng dung phuong phap
tric quang dung pho toan phan dé xéc
dinh ddng thoi hai thanh phan
amlodipine va lisinopril trong thudc vién
nén.

4. KET LUAN

Va&i muc tiéu dat ra la nghién cau ap

dung phuong phdp tric  quang-
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chemometrics dé xac dinh dong thoi
amlodipine (AML) va lisinopril (LIS)
trong thudc vién nén, chung toi da dat
duoc nhitng két qua nhu sau:

1. ba khao sat, nghién curu va chon céac
diéu kién thich hop dé xac dinh dong
thoi AML va LIS: Chon dung dich
methanol : nudce (1:1) lam moi truong;
Khoang buéc song thich hop dé quét
phd: tir 210 nm dén 240 nm; Khoang
thoi gian tién hanh cac thi nghiém la
trong vong 60 phut.

Két qua sai sb RE% tinh dugc khi xéc
dinh cac thanh phan trong cac hon hop




c6 ti 18 nong do pg/mL cua AML va LIS
la 1:9, 2:8, 3:7, 4:6, 5:5, 6:4, 7:3, 8:2,
9:1 déu nho hon 5%.

2. ba xay dung dugc quy trinh phan
tich mau thuéc vién nén bang phuong
phép tric quang dung phd toan phan.

3. Dba danh gia do tin cay cua phuong
phap va quy trinh phan tich trén mau tu
pha va mau thuc té thong qua do ding,
d 13p lai va do thu hdi.

- Phuong phap c6 do lap lai cao va do
thu hoi tbt trén cac mau tu pha:

AML: RSD(%) = 0,22+1,89; Rev(%) =
96-+104;

LIS: RSD(%) = 0,20+2,38; Rev(%) =
95+-100

- Phuong phap ciing cho d¢ lap lai cao
va d6 thu hoi tot d6i vai ca 2 thanh phan
trong phan tich miu thuc té thudc
LISONORM véi AML: RSD(%) =

0,95; Rev (%) = 100,11

va LIS: RSD(%) = 1,44; Rev (%) =
101,91.

- Két qua cua phan tich trén miu thyc té
thuéc LISONORM hoan toan phu hop

v6i phuong phap phén tich tiéu chuan
HPLC.
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