Tap chi Khoa hoc Truong Dai hoc Can Tho

Tdp 52, Phan A (2017): 12-16

Tap chi Khoa hoc Trudng Dai hoc Can Tho
Phan A: Khoa hoc Tu nhién, Cong nghé va Méi trudéng

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jvn.2017.104

THAM DPINH QUY TRINH PINH LUQNG CETIRIZINE TRONG VIEN NEN
BANG PHUONG PHAP HPLC PAU DO UV-VIS TAI MOT SO NHA THUOC
TREN PIA BAN THANH PHO CAN THO

D6 Phude Qui va Huynh Anh Duy
Khoa Khoa hoc Tw nhién, Truwong Dai hoc Cén Tho

Théng tin chung:

Ngay nhdn bai: 25/04/2017
Ngay nhdn bai sva: 03/08/2017
Ngay duyét dang: 30/10/2017

Title:

Quantification and
determination of cetirizine in
tablets by HPLC method with
UV-Vis detector

T khoa: .
Cetirizine, dau do UV-Vis,
HPLC, vién nén

Keywords:
Cetirizine, HPLC method,
tablets, UV-Vis detector

ABSTRACT

A rapid and effective HPLC method with UV-Vis detector is described
for the assay of cetirizine in tablet formulation. The determination was
performed with a Gemini-NX C18 column (15 cm x 4,6 mm, 5 um) and
UV detection at 230 nm. The elution was achieved isocratically with a
mobile phase of KH:POy4 (pH 7) - acetonitrile (58:42, v/v). The method
was validated for specificity, linearity, accuracy, precision, limit of
detection and limit of quantitation. The validated method was
successfully used for quantitative analysis of three commercial tablets.

TOM TAT

Mot quy trinh dinh tinh, dinh luong cetirizine nhanh chong, hiéu qua
bang phwong phdp sdc ky long hiéu nang cao (HPLC) véi dau do UV-
Vis dwoc khao sat. Quy trinh s dung cot Gemini-NX CI18 (15 cm x 4,6
mm, 5 pm) budc séng phat hién la 230 nm, hé pha dong la dung dich
deém KH>POy (pH 7) - acetonitril (58:42, v/v), kiéu rira gidi ding mot.
Két qua tham dinh cho thay quy trinh ¢6 d¢ ddc hiéu cao, dat do tuyén
tinh, dat do lap lai voi RSD = 0,49%, dat do dung voi ty ¢ hoi phuc
100,42%, gici han phat hién la 0,67 ppm va gidi han dinh lwong la 2,03
ppm. Nghién ciru da sir dung quy trinh trén d@é kiém nghiém 3 loai thuéc
vién nén cetirizine dang luu hanh trén thi truong thanh phé Can Tho va
két qua cho thdy ca 3 mau thuée déu dat ham lheong cetirizine theo quy
dinh cia Dwoc dién Viét Nam IV.

Trich dén: B3 Phudc Qui va Huynh Anh Duy, 2017. Tham dinh quy trinh dinh luong cetirizine trong vién
nen bang phuong phap HPLC dau do UV-Vis tai mot s6 nha thude trén dia ban thanh ph6 Can
Tho. Tap chi Khoa hoc Truong Pai hoc Can Tho. 52a: 12-16.

1 TONG QUAN

quy trinh dinh luong phu hop va sir dung quy trinh
dé dinh lugng mot s6 mau vién nén chira cetirizine

Cetirizine thugc nhom thude khang histamin H;
duge su dung rong rdi, chi dinh trong cdc truong
hop di g, ho trg trong diéu tri cap ctu sdc phan

. (B6 Y té, 2007). Nhan thay rang, viéc kiém
ngh1¢m chat luong cua dugc pham nham dam bao
hiéu qua diéu tri va an toan cho ngudi sir dung l1a
mot van dé dang quan tdm. Véi mong mudn gop
phan tim kiém quy trinh kiém nghiém dugc pham,
nghién ctru nay nham khao sat ciing nhu tham dinh
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dang dwoc luu hanh trén dia ban thanh phd Can
Tho.

Cetirizine ton tai dudi dang mubi dihydroclorid
v6i cong thoc phén tr la  CyH»CLN2Os
(M=461,8), dang bot két tinh mau tring hodc gan
trang, d& tan trong nudc, khong tan trong acetone
va dichloromethane (B9 Y té, 2009).
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Hinh 1: Cong thirc cAu tao ciia cetirizine dihydroclorid

2 POI TUQNG VA PHUONG PHAP
NGHIEN cUU

2.1 Doi twgng nghién ciru

Ba loai thuéc vién nén khac nhau chira
cetirizine dang dugc luu hanh trén thi truong duoc
mua ngﬁu nhién tai cac nha thudc trén dia ban
thanh phd Can Tho. Thong tin mau dugc trinh bay
trong Bang 1.

Bang 1: Théong tin vé 03 miu thudc vién nén
cetirizine 10 mg trén thj truong

Ham luwong

STT Ky S8 16 cetirizine ghi
hiéu o -

¢ trén nhan

Mau 1 I 00115 10 mg

Méu 2 D 0030415 10 mg

Miu 3 S 061214 10 mg

2.2 Hoa chit, dung méi va dung cu
Héa chdt, dung méi

Cetirizine dihydroclorid chuan dugc cung cép
boi Cong ty C6 phan XNK Y té Domesco, s6 16:
SLL/CTR/0814016, ham  lugng:  99,87%
C21H27C13N,0; ché pham nguyén trang.

Dung mdi ding cho nghién ctru bao gdm:
Acetonitril (Mecrk, Puc); methanol (Merck, Pc);
nude ct 2 1an (Intertek, Viét Nam); KH,PO, (Viét
Nam).

Dung cu

Can dién tir Sartorius CP225D (d¢ chinh xac
0,00001 g); May siéu am Transsonic 570; May
HPLC Shimazu SCL dau do UV/Vis
Spectrophotometer Jenway 6800.

2.3 Phwong phap nghién ciru

Khao sat budc song hap thu cuc dai (Amay) clia
cetirizine

Tién hanh quét phd hép thu (spectrum scan)
mau chuén cetirizine trén may quang phd UV-Vis.

Tir d6, ghi nhan Amax clia cetirizine dé sir dung cho
quy trinh dinh lugng.
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Khdo sat quy trinh dinh luong cetirizine

Quy trinh dinh tinh, dinh lugng cetirizine dwoc
khao st tai phong thi nghiém Sic ky Quang pho,
Khoa Khoa hoc Ty nhién, Truong Dai hoc Cén
Tho, ¢6 tham khio cac quy trinh theo mot sd tai
liéu va diéu chinh phi hop véi tinh hinh thuc té cua
phong thi nghiém (Jilenska et al, 2000; Nguyén
Thi Hanh, 2007; B y té, 2009; The British
Pharmacopoeia Commission, 2015); tir d6, dua ra
quy trinh dinh tinh, dinh lwong phu hgp cho
cetirizine. Mau chuan va mau thir duoc tiém riéng
biét vao hé¢ thong HPLC, ghi lai sic ky dd, thoi
gian luu tr va dién tich peak.

Theo céc tai lidu tham khao, tit ca cac quy trinh
dinh luong cetirizine trong vién nén déu ding cot
sac ky C18 vdi kich thude 16n 1a 25 cm x 4,6 mm,
5 um, hé dung méi la dung dich dém KH,POy -
acetonitril dung véi cac ty 1€ (65:35), (85:15),
(70:30) (Jilenska et al., 2000; Bo Y té, 2009; The
British Pharmacopoeia, 2015) hoac dung dich
H,S04 0,5%- acetonitril (7:93) (Nguyén Thi Hanh,
2007). Qua tim hiéu cho thdy mét sé phuong phép
c6 thoi gian phan tich thuong kha dai va cac quy
trinh trén sau khi thuc hién déu cho thay khong phu
hop trén hé théng may HPLC tai phong thi nghiém.
Vi thé, dua trén céc tai liéu tham khao, nghién ctru
tham do dwoc tién hanh nham tim didu kién sic ky
m&i phi hop hon bang cach thay ddi cot sic ky va
hé dung méi pha dong. Tir d6, quy trinh dinh tinh,
dinh lugng cetirizine bang HPLC dau do UV-Vis
duoc dé nghi nhu sau:

Piéu kién sdc ky

Cot sac ky: Cot Gemini-NX C18 (15 cm x 4,6
mm, 5 um); Hé pha dong: Dung dich dém KH>PO4
(pH 7) - acetonitril (58:42); Kiéu rira giai: Dang
mdi (isocratic); Budc song phat hién: 230 nm; Tdc
d6 dong: 1,5 mL/phut; Thé tich tiém mau: 20 uL;
Nhiét do: 25 °C.

Diéu kién chudn bi mau chudn

Cén chinh xac khoang 50 mg chuin cetirizine
va cho vao binh dinh mitc 50 mL, thém khoang 30
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mL nudc, siéu am 5 phat, thém nudc vira di dén
vach. Hat chinh xac 0,1 mL dung dich nay vao
binh dinh m&tc 10 mL, thém acetonitril dén vach.
Dung dich dugc loc qua mang loc 0,45 pum.

Piéu kién chudn bi méu thir

Cén 20 vién nén, tinh khéi lugng trung binh,
nghién thanh bot min. Can chinh xac mot luong bot
thuéc twong tmg véi khoang 10 mg hoat chat
cetirizine va cho vao binh dinh mtc 25 mL, thém
20 mL nudc, si€u am 5 phit, thém nudc via da
dén vach, lic déu rdi loc qua gidy loc. Hit chinh
xac 0,25 mL dung dich nay cho vao binh dinh muc
10 mL, thém acetonitril dén vach. Dung dich dugc
loc qua mang loc 0,45 pm.

Ham luogng cetirizine dugc tinh theo cong thirc sau:
_Stxm¢ x C% x P x100

X
S¢ xmr x10

(%)

Trong do6:

— St (mAU*min) 1a dién tich peak cetirizine
trong dung dich thtr.

— Sc¢ (mAU*min) la dién tich peak cetirizine
trong dung dich chuan.

— mc (mg) 12 khdi lwgng miu chudn da cén.
C% la ham luong chuén tinh khiét.
P (mg) 1a khdi lugng trung binh ciia 1 vién.

— 10 1a lugng ghi nhan cua cetirizine trong
mot vién.
Tham dinh quy trinh dinh lwong cetirizine

Quy trinh duoc danh gia theo huéng dan cua
cac tai l‘iéu tham khao (Pham Xuan Pa va ctv.,
2010), bang viéc khao sat cac chi tiéu sau day: do
dac hiéu, d6 twong thich h¢ thong, tinh tuyén tinh,
do6 lap lai, do dang, gidi han phat hién (LOD), gidi
han dinh lugng (LOQ) cua phuong phap.

Sau do, tién hanh kiém nghiém 03 miu vién
nén chira cetirizine 10 mg dang luu hanh trén thi
trudng.

3 KET QUA VA THAO LUAN

3.1 Buéc séng hip thu cwe dai ciia cetirizine

Phd d6 UV-Vis cho thiy Ama cla cetirizine 1a
230 nm. Tu d6, chon budc song 230 nm 1a budc
song dé khao sat cetirizine bang phuong phap
HPLC.

3.2 Quy trinh dinh tinh, dinh luwgng cetirizine

3.2.1 DBinh tinh

'V6i diéu kién da chon, tién hanh dinh tinh hoat
chat cetirizine trong mau chuan va cac mau thir dua
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vao thoi gian luu (tr) cua peak cetirizine trén sdc
ky do.

Bang 2: Két qua dinh tinh cetirizine bing
phwong phap HPLC/UV-Vis

Miu tr cia peak dung tr cua peak

moi (phut) cetirizine (phut)
Chuan 3,83 7,72
I 3,25 7,75
D 3,83 7,83
S 3,47 7,75
Trung binh (TB) 7,76 £0,047

Két qua duoc trinh bay trong Bang 2 cho thay
méu chuan va thir c6 thoi gian luu gidng nhau, gia
tri tg 1a 7,76 + 0,047 phut; thoi gian dugc rat ngin
rit nhidu so vdi quy trinh dinh luong mé ta trong
Dugc dién Anh véi thoi gian dén 40 phut (The
British Pharmacopoeia Commission, 2015).

3.2.2 Tham dinh quy trinh dinh leong
cetirizine

Kiém tra tinh tuwong thich hé thong

Tién hanh tiém mau cetirizine chun 6 lan vao
hé thong vai diéu kién sic ky da chon va ghi nhan
sac ky d6. Két qua Bang 3 cho thiy thoi gian luu,
dién tich dinh déu c6 RSD < 2%; tir d6 cho thiy
quy trinh dat tinh twong thich hé thng.

Bang 3: Két qua khio sat tinh twong thich hé

théng
x 2 tr  Dién tich peak
Mau chuin (phiit) (mAU*min)
1 7,39 1.286.956
2 7,30 1.344.427
3 721 1.331.902
4 721 1.322.838
5 7,19 1.349.166
6 7,42 1.341.166
TB 7,29 1.329.401,17
SD 0,09 22.828,74
RSD (%) 1,37% 1,72%

Do dac hiéu

Biang 4: Két qua khao sat d9 dic hiéu

x tr  Dién tich peak
Ma‘f (phiit) (mAU*min)
Chuan 7,01 1.093.271
Thir 7 6,81 939.469
Thir thém chuén 6,78 1.570.806

*Nhén xét: Két qua thé hién qua Béng 4 cho thay quy
trinh ¢o tinh dac hiéu cao

Tién hanh tiém mAu chuin, mau thir va mau thir
thém chuan vao hé thong sac ky. Két qua cho thay
mau trang khong c6 peak trung véi peak cetirizine
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chuéfln. MAu chuén, mﬁu’ tho va m§u~1 thtr thém
chuén c6 thoi gian luu giong nhau. Mau thur thém
chuan do nong do tang lén nén c6 dién tich peak
16n hon dién tich peak mau chuén. Két qua duge
thé hién qua Bang 4.

Khodng tuyén tinh

Chuan bi ddy chudn c6 ndng do: 5 ppm, 10
ppm, 15 ppm, 20 ppm, 25 ppm va 30 ppm; tién
hanh phan tich vé6i hé thong HPLC.

Phuong trinh hdi quy tuyén tinh la: y
11»2.688,95)( — 381,68 (R? = 0,9987). Két qua duoc
the hién trong Bang 5 va Hinh 1.
4000000
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Bang 5: Két qua khao sat do tuyén tinh

Nong do mau Dién tich peak

MaAu

chuén (ppm) (mAU*min)
1 0 0
2 5 620.671
3 10 1.093.271
4 15 1.619.064
5 20 2.259.817
6 25 2.859.286
7 30 3.377.559

* Nhdn xét: Véi R? = 0,9987 nam trong khoang gioi han
0,99 < R? <1 cho thdy c6 sw twong quan tuyen tinh giita
nong dé va dién tich peak trong khodng nong do tir 5

ppm — 30 ppm

v= 112,688 9500x-381.6786
R

09987

20 25
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Nong d¢ (ppm)

Hinh 2: D6 thi dwong chuin ciia cetirizine

Gidi han phat hién (LOD), gidi han dinh lugng
(LOQ)

Gidi han phat hién ctia phuong phap 1a 0,67
ppm, gidi han dinh luong 1a 2,03 ppm.
3.3xSD_33x22.828,749

112.688.,950

LOD = =0.67 ppm

10 x 22.828.749
112.688.950

10xSD
LOQ= =

Khdo sat d¢ lap lai

Tiém 6 mau thir dugc chuéq bi theo quy trinh
va tiém vao h¢ thong HPLC. Két qua khao sat d¢
lap lai dugc trinh bay trong Bang 6.

Bang 6: Két qua khao sat d lip lai quy trinh dinh lwgng cetirizine

x Khoi lugng cédn tr Dién tich peak £ -
Mau miu thir (mg) (phit) (mAU*min) etqua
1 125.30 6,57 854220 n=6
2 125,31 6,57 855409 Xpp=858.923
3 125,34 6,75 856.321 RSD = 0,49%
4 125,35 6,57 860.544 P =095 t=257
5 125,35 6,69 862.235 e¢=1+4.43947
6 125,39 6,56 864,809 hodng tin cdy:

= 858.923 +4.439,47

* Nhan xét: quy trinh dat do lap lai, voi RSD = 0,49% < 2%

Quy trinh nghién ctru cho d¢ 1ap lai cao hon khi
so sanh véi cac phuong phap trudc day cua
Jilenska et al. (2000) véi RSD 1a 1,40% va Nguyén
Thi Hanh (2007) v6i RSD 1a 1,10% va 1,20%.

3.2.3 Khao sat do dung

Xac dinh ty 18 hdi phuc (%) khi tinh toan luong
chuan can thém vao mau thir véi céc ty 1€ lan luot
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la 80%, 100%, 120%, mdi nong do6 duoc tién hanh
3 lan trong cung diéu kién khao sat. Két qua duoc
thé hién trong Bang 7.
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Bang 7: Két qua khio sat do ding
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Y%

Mchuin

Mchuin Ty 1€ Trung

PP thom D‘?;‘lzﬁ‘*ﬁ;‘; theo If thuyét tim thdy thyc t: hdiphyc  binh 1&1;
vao (mg) (mg) (%) (%)
1 1.775.450 18 17,95 100,27
2 80% 1.785.221 18 17,75 101,43 100,78 0,04
3 1.778.629 18 17,89 100,63
4 1.979.369 20 20,04 99,82
5 100% 2.013.144 20 19,79 101,05 100,63 0,15
6 1.991.889 20 19,80 101,01
7 2.160.177 22 22,16 99,29
8 120% 2.190.043 22 21,62 101,76 99,86 0,19
9 2.149.673 22 22,33 98,54
Trung binh ty 1¢ hoi phuc (%) 100,42

* Nhdn xét: trong tdt cd cdc lan thir RSD déu nho hon 2% va ty I hoi phuc trung binh ciia phiwong phép dat 100,42%
nam trong gidi han cho phép 98% - 102% nén phwong phdp dat dé ding. Ket qua ndy ciing kha phit hop khi so sanh véi
nghién curu cua Nguyén Thi Hanh (2007) voi ty 1é hoi phuc la 99,6% va 99,8%

Két qua dinh lwong 03 mau ché pham trén thi
truong

Sau khi tham dinh quy trinh, tién hanh dinh
lugng cetirizine trong 03 mau thudc vién nén trén
thi truong bang céach tiém 03 mau thir vién nén

cetirizine duogc chudn bi theo quy trinh vao hé
thong HPLC da chon va ghi nhan cac gia tri. Sir
dung dién tich peak sic ky ctia dung dich cetirizine
chuan 10 ppm dé tinh todn v&i Spea chudn
1.093.271 (mAU*min). Két qua dugc trinh bay
trong Bang 8.

Bang 8: Két qua dinh lwgng 03 méu thudc vién nén cetirizine trén thi truong

Dién tich peak

Miu Phép thir  Lwong cin (mg) (mAU*min) Ham lugng (%) Trung binh (%)
1 164,96 1.121.781 102,47
! 2 164,97 1.122.582 102,54 102,51
1 185,08 1.048.621 95,76
D 2 185,06 1.016.204 92,81 94,29
1 144,20 1.197.360 109,32
S 2 144,01 1.083.073 99,02 104,17

* Nhén xét: Ca 03 ché pham (ky higu lan lwot la 1, D, S) c6 ham lwong cetirizine ncim trong khodng giéi han cho phép vé
quy dinh ham lwong cho thuoc vién nén la 90% - 110% theo quy dinh cua Duoc dién Viét Nam IV

4 KET LUAN

Pa thim dinh quy trinh dinh lugng cetirizine
bang phuong phap HPLC véi dau do UV-Vis. Quy
trinh dinh luong dat tinh twong thich hé thdng, do
dac hi¢u, do lap lai, 46 ding, khao sat dugc tinh
tuyén tinh, giéi han phat hién va gi¢i han dinh
luong cta phuong phap. Diéu nay chimg to day la
quy trinh pht hop dé dinh lugng cetirizine trong
céc duoc pham.

Trén co s& d6, quy trinh trén dugc ap dung dé
dinh luong cetirizine trong 03 mau thudc vién nén
trén thi truong thanh phé Can Tho va tit ci mau
dugc phim déu dat yéu cau vé ham luong theo quy
dinh ctia Dugc dién Viét Nam IV.
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