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TOM TAT: Nghién ctru da xay dung duoc phuong phép sac ky 16ng hiéu ndng cao dinh lwong
Atorvastatin trong ché phdm. Phuong phép str dung cét Gemini NX RP-C18 (250 x 4,6 mm, 5 um) lam
pha tinh; hai dung méi la acetonitril va dung dich nuwoc (ti 16 63:37 vé thé tich) lam pha déng; pH duoc
diéu chinh 2,5 + 0,2 bang acid acetic; toc do dong duy tri 1 ml x phat’ & nhiét do phong trong suot thi
nghiém; thé tich tiém mau 20 pl. Phat hién bang dau do day diod quang (PAD) ¢ buwéc song 240 nm.
Khoéng tuyén tinh ndm trong khoang néng dé tee 3-120 ug x mi' véi hé sbé twong quan R? = 0,9997.
Phuong phép dinh luong duoc thdm dinh theo huéng dén cta ICH (2006) thé hién duoc tinh déc hiéu,
do chinh xac, do dung, gioi han phat hién (LOD) va gidi han dinh lwong dudi (LLOQ). Vi véy, phuong
phap nay co thé ap dung dé xac dinh ham Iwong Atorvastatin trong cac ché pham dang lwu hanh trén thj
truong Viét Nam. Két qua kiém tra cac mau ché phdm, ham lwong Calcium Atorvastatin déu nam trong
khoang ttr 98,0-101,5%.

T khoéa: Atorvastatin, thdm dinh phwong phap, Rp-HPLC.

ABSTRACT: This research established a simple method for determination of Atorvastatin in
pharmaceutical dosage form by HPLC-PAD method. It was developed by selecting Gemini NX-C18 (250
x 4.6 mm, 5 um) column as stationary phase and acetonitrile : water (63:37 v/v) as mobile phase, pH
adjusted at 2.5 + 0.2 with acetic acid and flow rate of mobile phase was maintained at 1 ml.min™" at
room temperature throughout the experiment; Injection volume 20 ul. Quantification was achieved with
Photodiod Arrays (PAD) detection at 240 nm. A good linearity was observed in the concentration range of
3-120 ug x m" with a correlation coefficient (R? = 0.9997). This method has been validated according to
ICH guidelines and shown to be Specificity, Precise, Accurate, Limit of Detection (LOD) and Lower Limit
of Quantitation (LLOQ). Hence, this method can be applied for determination of Atorvastatin in dosage
form scurrently available in local market. For the tested samples, the content of Calcium Atorvastatin was
98.0-101.5%.
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1. DAT VAN DBE.

Bénh ly tim mach la ng,uyén nhan bénh I)’{ gay
ttr vong hang dau trén thé gi¢i. Co nhieu yéu to

chinh thirc nhw Dwoc dién Anh [2]. Ngoai ra con
co cac phuwong phap phan tich khac nhw quang
pho [3], [4], [5], sac ky ldng hiéu nang cao pha dao

nguy co dan dén bénh tim mach, trong d6 réi loan
chuyen hoa lipid dwoc coi la mot trong nhém yeu
t6 nguy co’ quan trong nhat. Trong cac nhém thudc
diéu tri rdi loan chuyén hoa lipid, nhom statin (dac
biét la Atorvastatin Calci trinydrat - ATV), cho thay
nhiéu wu diém, khi st dung véi cac mirc lidu ter
phong ngtra dén diéu tri roi loan chuyén héa lipid
vira va nang. Dong thoi, thude phédi hop dw phong
trong cac phac do diéu tri dét quy va nhdi mau
co tim nh& khd nang &c ché enzym HMG - CoA
(3-hydroxy-3-methylglutaryl-CoA) lam giam dang
ké cholesterol toan phén va LDL-cholesterol. Viéc
dinh lwgng ATV dwoc nghién ctru trong cac tai liéu
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(Rp-HPLC) [6], [7], [8], [9], hay UHPLC [10]. Tuy
vay, Duoc dién Viét Nam IV cling chwa cé chuyén
luan nay.

Vi vay, chung toi tién hanh nghién clru nay
nham b sung thém mot phwong phap cé thé dinh
lwong Atorvastatin Calci trong mot sO ché pham co
trén thj trwdng bang Rp-HPLC.

2. DOI TUQONG, NGUYEN LIEU VA PHUONG
PHAP NGHIEN CUU.

2.1. D6i twong nghién ciru:

Vién nén chira hoat chat ATV dang lwu hanh
trén thi trwéng Viét Nam, gébm: Atorlip ctia Céng
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ty Dwoc Hau giang (ATV1); AtorHASAN cua Cong
ty Duwgc Hasan (ATV2); Atorvastatin clia Cong ty
Dwogc Domesco (ATV3); Lipitor ciia Cong ty Dwoc
Pfizer (ATV4); pms-ATORVASTATIN cua Céng ty
Dwoc Inmexpharm (ATVS).

2.2. Nguyén liéu:
- Dung méi, héa chét:

+ Chét chuan: Atorvastatin (ham lwgng 94,6%,
dd &m 0,3%, cung cp bai Vién Kiém nghiém thubc
thanh phé H6 Chi Minh).

+ Hoéa chét: dat tiéu chuan tinh khiét dung cho
Rp-HPLC (Merck, Birc).

+ Thiét bi: hé théng sac ky 16ng clia Agilent 1260
Infinity voi dau do PAD (Agilent, M;“Q, can phan tich
5 s6 MS105DU (Mettler Toledo), bé siéu am Elma
S60H (Elma, Brc).

2.3. Xay dwng phwong phap:

- Diéu kién sac ky: dwa vao tinh chét hoa ly cua
ATV c0 dinh c6t sac ky Gemini NX-C18 (250 x 4,6
mm, 5 um), hay twong dwong; dau do day diod
quang PAD) tbc do dong 1 ml x phat” tai nhiét d6
phong va thé tich tiém mau 1a 20 pl. Tién hanh khao
sat pha dong véi cac dung moi methanol (MeOH),
acetonitril (MeCN), nwéc diéu chinh pH véi cac ti
I& khac nhau.

_- Chuén bi pha dong: MeCN voi nwdc cat da
diéu chinh pH dén 2,5 bang acid acetic bang; loc
qua mang loc milipore 0,45 pm; siéu am khtr khi
trwwdc khi str dung.

- Chuén bi dung dich chuan: dung dich chuén
goc ATV 600 ug x ml' trong MeOH, tir dung dich

trén pha cac dung dich chuan cé néng do tw 3-120
Mg x ml™,

- Chuén bi mau phan tich:can 20 vién, tinh khdi
lwong trung binh 1 vién, nghién thanh b6t min. Can
lwong bot cdm twong rng khdi lwong trung binh 1
vién, chuyén vao binh dinh mdc 50 ml, thém 35 ml
dung dich MeOH, siéu am 15 phut, dinh mc vira
da. Loc bé dich loc dau, Iy 1 ml dich loc pha loéng
vira du thanh 10 ml v&i pha dong va loc qua mang
loc milipore 0,45 pm lam mau dé tiém séc ky.

- ThAm dinh phuong phap: phwong phap duoc
thdm dinh theo hwéng dan cla ICH nam 2006 vé
do d&c hiéu, khodng tuyén tinh, do 13p lai, d6 dung,
gi¢i han phat hién va gi&i han dinh lvgng dudi.

2.4. Xtr ly s6 liéu:
Sé liéu thi nghiém dwoc nhap va xa ly bang thuat
toan théng k& ANOVA trén phan mém Microsoft

Office Excel. Sé liéu dwoc blgau dién dwoi dang X
+ SD. Kiém dinh cac gig’:\ tri bang t-test Student. Sw
khac biét c6 y nghia thong ké khi p < 0,05.

3. KET QUA VA BAN LUAN.

3.1. Xay dwng diéu kién sac ky:

- Kh&o sat cac diéu kién sac ky:

’DL_J”a véjo géu tric hoéa hoc cla Atorvastatin |a
chat rat de hap thu anh sang trong ving t&» ngoai,
dong thdi tham khao chuyén luan Atorvastatin tw
Dwoc Dién Anh [2] va céc tai lieu [6], [7], [8], [9],
[10]. Tién hanh khao sat trén mau thir véi cac ti
I& dung m6i hiru co tang dan va pH thay déi khac
nhau, sac ky do thu dwgc nhw hinh 2.
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Hinh 1. Sac ky dé cta khao sét diéu kién sac ky, trong dé (a) MeOH: nuéc (pH 2,5), (80:20);
(b) MeCN: nudc (pH 2,5), (70:30); (c) MeCN: nuéc (pH 2,5), (63:37); (d) MeCN: nude (pH 2,5), (50:50).

42

Tap chi Y HOC QUAN SU;, s6 329 (5-6/2018)



NGHIEN CUU - TRAO BOI

- Khao sat cac hé pha déng:

Bang 1. Két qua khao sat cac hé pha dong.

Thoéng sb séc ky
STT Pha dong Thoi gian | Hé sb kéo dudi | Da tinh khiét Hiéu lwc
lwu (tR) (USP Tailing) | pic (Purity %) cot (N)
1 [MeOH: nwéc (pH 2,5), (80:20 v/v) 3,39 1,32 98,67 8461
2 |MeCN: nuwédc (pH 2,5), (70:30 v/v) 4,80 1,58 96,46 10579
3 |MeCN: nuwéce (pH 2,5), (63:37 viv) 5,93 1,10 99,98 13361
4 |MeCN: nwéc (pH 2,5), (50:50 v/v) 6,52 1,62 95,15 13584

Két qua cho thay, thay ddi ti I& dung méi hivu co
sé lam thay ddi kha nang phan bd cia ATV giira
pha déng va pha tinh. V&i pha dong (3) MeCN:
nudc (pH 2,5), (63:37 viv) cho két qua tach tbt,
dinh can déi, do tinh khiét pic rat cao va thoi gian
lwu twong d6i ngan (dwéi 12 phat) gidp tiét kiém
thoi gian phan tich. Do dé, chung toi Iwa chon ti |é
pha dong nay dé tiép tuc khao sat thi nghiém.

- Khao sat buwdc song: qua tham khao mét sb
tai lieu [1], [2], [5], [6], [7], [8], dwa trén cau tric cla
Atorvastatin, két hop kha nang ghi phd ctia dau do
PAD, chuing t6i quyét dinh chon ghi nhan tin hiéu
do trén cung 1 mau thir & 2 budc song 247 nm va
240 nm. Két qua séc ky dd nhw hinh 3.

Hinh 2. Sac ky dé cua khéo sét budc séng phat hién.

Trén cung mét ndng do, mau ther ATV tai buéc
séng 240 nm trén hé thong sac ky cho dap tng
cao hon nhiéu Ian so v&i bwdc séng 247 nm. Nhan
thay d6 dap rng cla tin hiéu do cang I&n cung
ddng nghta tdng dé nhay ctia phwong phap. Vi vay,
chung téi lyva chon bwdc séng 240 nm lam bwéc
song phat hién.

- Diéu kién Iwa chon sac ky: qua cac thi nghiém
khdo ,sét chung t6i Iya chon dieu kién sac ky sau:
cot sac ky Gemini NX-C18 (250 x 4,6 mm, 5 um);
cOt bao vé Zorbax SB-C18 (4,6 x 15 mm, 5 ym);
pha déng MeCN nwdc (63:37 viv) pH didu chinh
t&i 2,5 £ 0,2; thé tich tiém mau 20 ul; tbc d6 dong 1
ml x phut1 budc séng phat hién: 240 nm.

Tom lai, qua khao sét thyc nghiem chuang téi
nhan thay quaé trinh séc ky st dung cac dung mai,
hoéa chat thuwong quy, dleu kién sac ky khong qua
ngéat nghéo (khdng can &n nhiét cot), cac pic sac ky
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nhon, gon va cac théng sb dat yéu cau. Mat khac,
chuwong trinh sac ky dang dong trong nghién ctru
nay don gidn hon chwong trinh sic ky gradient clia
Duwoc dién Anh 2013. Hé pha dong rira gidi khong
st dung dung dich dém sé thuan loi, tiét kiém thoi
gian hon cho giai doan rira cét sau phan tich.

3.2. Tham dinh phwong phap:
3.2.1. Tinh dac hiéu:

- Quy trinh phén tich dwgc chirng minh dac
hiéu bang cach so sanh két qua thu dwoc mau
chuén, mau trdng v&i mau thtr cd chira cac san
pham giang hoa dwoc pha ché trong cac diéu kién
khac nghiét (acid HCI 2M, NaOH 2M, H ,0, 3%,
chiéu tia UV trong 24 glo’) Sac ky do cua mau
c6 chira cac san pham phan hay (hinh 4 ¢, d, e,
f) c6 cac pic tach r&i nhau so véi pic cla tin hiéu
cla ATV tai thoi gian lwu (5,916 phut) trong mau
chuén (hinh 4b).

Hinh 3. Sdc ky dé cta méu cé chira céc san
phém phén hiy: a. Pha déng; b. Mau chuén; c.
ATV pha trong acid HCI 2M; d. ATV pha trong
NaOH 2M; e. ATVpha trong H,0, 3%, f. Mé&u
chuén dé & nhiét do phong

- b6 tinh khlet‘plc va phd hép thu cla pic ATV
duwgc danh gia bang dau do PAD cho va ket qua
dap ng trén 99,99% (hinh 5a, b). Trong khi mau
trang (hinh 4a) khong co pic trung voi thoi gian lwu
cua chat khao sat, chirng t6 quy trinh phan tich
rat chon loc voi hoat chat ATV, cho du co6 nhiéu anh
hwdng clia nén mau chira chat phan hay.
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*DADT1 A, Sig=240,4 Ref=off (D:\METHOD\ATORVASTATIN - DE TAI 2017\ATV 2\AT'
*Similarity curve, mean level 999.970 (999.616-1000.000) of DAD1, 5.879 (53.5 FI, - )
“Threshold curve, mean level 999.991 (999.918-1000.000) of DAD1, 5.879 (53.5 Fl, - )|
*Similarity curve, mean level 999.970 (999.616-1000.000) of DAD1, 5.879 (53.5 FI, - )
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Hinh 4. Phé hap thu cda tin hiéu ATV do bang dau
do PAD (a) va dé tinh khiét tin hiéu, phan tich voi
didu kién sac ky thiét Iap (b).

3.2.2. Khodng néng dé tuyén tinh:
Bang 2. Khoang néng do tuyén tinh.

3.2.3. Gi6¢i han phat hién (LOD) va gi6i han dinh
lrong duwdi (LLOQ):

Dwa vao do léch chuan cta dap &ng va do déc
cla dwdng tuyén tinh, ching t6i xac dinh dwoc
LOD va LLOQ cua ATV lan lwot 14 0,14 ug x ml
va 1,4 yg x ml".

3.2.4. D6 lap lai:

- Tinh twong thich cta hé thong séc ky: chuan
bi mét mau ther c6 ndng dd 20 yg x ml, tiém I&p
lai 6 1an.

Bang 3. Két qua phan tich tinh twong thich hé théng.

oeatn | A | 4T
Thoi gian lwu (tR) - 5,91
% RSD cua (tR) <20 0,014
Do phan giai (Rs) - 10,61
% RSD cua dién tich pic| <2,0 0,034
Hé sb kéo dudi (As) 0,8-1,5 1,13
Hé sb6 (k') 0,5-20 1,372
S6 dia ly thuyét (N) > 2000 13112

Két qua thu dwoc RSD% cua thoi gian lwu la

STT Nong do Dién tich pic 0,014%, dién tich pic 0,034%. Hé sb kéo dudi twv
(ug x ml"); X (mAU x gidy); Y 1,117-1,171, RSD la 1,87%, ching to hé théng séc
1 3,0 244,190 ky phu hop dé tién hanh dinh lvong. Gia tri ham
Iu’cyngﬂkét gué dinh lwegng hoat chat ATV cé trong
= 54 S12,500 cac mau du dat tir 98,0-102,0%.
e 102 S LY - DO 1ap lai cia phwong phap: phan tich trén 6
4 20,4 1099,900 mau thir bang cach can lwong bot thudc, xtr ly mau
5 40,8 2245100 va tién hanh sac ky, moi mau 1 lan. Ket qua tom tat
trong bang 4 cho thay, phwong phap phan tich cho
6 81,6 Gl két qua Iap lai tt véi RSD 0,84%.
7 102,0 5859,400 Bang 4. K&t qua xac dinh d6 13p lai (n = 6).
8 120,0 6794,300 — -
= = Khdi lwvgng mAU Ham lwong %
Phuwong trinh hoi quy: Y =57,15xX-9,97 (mg) S so v&i nhan
Hé sb twong quan: R2 = 0,9997 15,144 1082,48547 101,30
Két qua cho thay, twong quan tuyén tinh gitra 15,168 1076,47266 101,09
ndng do va dién tich pic cia ATV trong khodng 15,441 1074,09814 99,13
ndng do khao sat 3-120 pg x mi', véi hé sb twong 15,267 1077,98464 100,62
quan R? = 0,9997. 15,165 1074,17517 100,94
Atorvastatin, DAD1 A 15,178 1080,35315 101,43
Area = 57.1530551*Amt -9.9669619 —
Area Rel. Res%(6): 1.796 % X +SD 100,75 £ 0,84
] % RSD 0,84
3.2.5. b6 ding:

04 - Correlation: 0.99974
0 50

I
Amount[mcg/mL]

Hinh 5. Do thj tvong quan
gitka dién tich pic ATV v&i ndng do.

44

Chuén bi 9 mau thir thém chuan & 3 mirc néng
ddé 80%, 100% va 120% so v&i mirc nbng do dinh
lwong (20 ug x mi') cua ATV. Mbi murc noéng do
chuén bi 3 mau, méi mau tién hanh séc ky 1 lan.
Két qua xac dinh do dung cla phwong phap phan
tich biéu dién theo bang 3.
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Bang 5. Két qua xac dinh do dung cia phwong phap phan tich (n = 3).

Nong do 80% (16 pg x ml') | Néng dé 100% (20 pg x mI') | Noéng dd 120% (24 ug x ml)

Mau No(r:Jgg]iQr:IT) lai D6 dang (%) No(rL%ior:lllT)lal P dang (%) No(r:j%(:’(ont]llr?) lai P6 dang (%)
1 16,37 102,3 20,40 102,0 24,02 100,1
2 16,26 101,6 20,34 101,7 24,19 100,8
3 16,21 101,3 20,38 101,9 24,08 100,4
TB 101,7 101,8 100,4
SD 0,51 0,16 0,37
RSD% 0,50% 0,16% 0,37%

Do dung ctia phwong phap phan tich ndm trong
khoang 98,0-102,0% va gia tri RSD < 2,0%. Vay,
quy trinh dinh lwvgng ATV dat yéu cau vé dé dung.

3.2. 6.’U’ng dung quy trinh dinh lwong ATV da
duoc tham dinh dé kiém nghiém cac doi tuong
nghién ctru:

Bang 6. Két qua phan tich ham lwong so sanh
gilra 2 phuwong phap.

Bang 7. Két qua phan tich cac ché phdm dang
[wu hanh.

M& s6 | Thir tw | Ham lwong % | Trung binh

mau mau SO V@i nhan +SD
1 101,52

AVT1 2 100,13 101,00 £ 0,76
3 101,35
1 97,97

AVT2 2 99,29 99,00 + 0,92
3 99,74
1 98,19

AVT3 2 98,62 98,58 + 0,39
3 98,94
1 101,35

AVT4 2 99,83 100,75 £ 0,81
3 101,06
1 98,18

AVT5 2 99,29 98,72 + 0,56
3 98,72

Mau Phuwong phéap Phuwong phéap
ATV2 HPLC xay dwng TCCS
1 101,74 101,80
2 103,37 102,08
3 101,82 103,36
4 100,74 102,82
5 101,50 104,02
6 102,14 103,77
B 101,89 102,98
SD 0,87 0,90
RSD% 0,85% 0,88%
T-test = 2,02 < 2,57 T tra bang (0,05; Df = 5)

Theo két qua phan tich ham lwong ATV trén
mau thr ATV2 so v&i ham lwong ghi trén nhan
bang phwong phap HPLC méi xay dwng va
phwong phap HPLC da dwoc dang ky trong TCCS
[1] cta thubc vién nang Atorvastatin 10 mg cla
Coéng ty Hasan-Dermapharm (tai bang 6), cho
thdy sw khac biét khéng c6 y nghia théng ké v&i
murc dé tin cay 95%.

Chang t6i t’ng dung phwong phap HPLC da xay
dwng dé tién hanh dinh lwong Atorvastatin trong 5
ché pham thudc nghién ctru, dwoc cung cép bdi 5
nha san xuat khac nhau da dwoc phép lwu hanh
trén thi trwéng Viét Nam, gdm ATV1 (Céng ty Dwoc
Hau Giang), ATV2 (Cbéng ty Dwogc Hasan), ATV3
(Cong ty Dwgc Domesco); ATV4 (Coéng ty Dwoc
Pfizer); ATV5 (Coéng ty Dwoc Inmexpharm). Két
qua thé hién & bang 7.
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Tw két qua dinh lwvong 5 mau ché pham thubc
chtra Atorvastatin 10 mg dang Ilwu hanh trén thi
trworng Viét Nam, mdi mau thue hién 3 14n cho thay
két qua dinh lwong déu dat yéu ciu cho phép vé
gi¢i han ham lwong thuéc & Phu luc 11.1, Dwoc
Dién Viét Nam IV.

Séc ky d6 thé hién két qua thdm dinh tinh dac
hiéu ctia phwong phap (hinh 4) cho thay diéu kién
séac ky c6 tinh chon loc rat cao. Mac du, cé sy hién
dién cla cac tap chat phan hay tir ATV trong cac
mau pha trong acid, pha trong base hay trong pha
trong oxy gia, nhwng véi diéu kién séc ky nay da
tach hoan toan ATV ra khéi nén mau véi do tinh
khiét trén 99,99% (hinh 5). Hon nira, phwong phap
xay dung v&i khoang tuyén tinh réng 3-20 ug x ml-
c6 thé ap dung dé phan tich dinh tinh, dinh lwong
trong phép thtr dd hoa tan va theo déi dd 6n dinh
ché pham.

(Xem tiép trang 64)
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