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Atorvastatin calci trihydrat 1a calci (3R,5R)-7-[2-(4-fluoro-
phenyl)-5-(1-methylethyl)-3-phenyl-4-(phenylcarbamoyl)-
1H-pyrrol-1-yl]-3,5-dihydroxyheptanoat trihydrat, phai chira
tir 97,0 % dén 102,0 % CgHeCaF,N,0,p, tinh theo ché
phém khan.

Tinh chét

Bot da hinh mau tring hoic gin nhu tring.

Rit kho tan trong nudc, kho tan trong ethanol 96 %, thyuc
té khong tan trong methylen clorid.

Pinh tinh

A. Phd hip thy hdng ngoai (Phu luc 4.2) ciia ché phim
phai phtt hop véi phd hép thu hdng ngoai ciia atorvastatin
calci trihydrat chuin. Néu phd hong ngoai cia méu thir
vi mau chuin & trang théi rin khac nhau thi hoa tan riéng
biét ché phim va atorvastatin calci trihydrat chuén trong
methanol (TT), bbc hoi dén khé. Ghi phé méi ciia céc cén
thu duoc.

B. Ché phim phai d4p ung phép thir Tap chét ddng phan
d6i quang.

C. Ché phim phai dap (mg phép thir Nudc.

D. Cén sau khi nung ché pham phai cho phan tmg (A) ciia
ion calci (Phu luc 8.1). Néu cén khong hoa tan hoan toan
thi c6 thé loc lay dich loc lam phan img.

Tap chit dﬁng phéan ddi quang

Phuong phap sic ky long (Phu luc 5.3).

Pha dong: Acid trifluoroacetic - ethanol khan - hexan
(0,1:6:94).

Dung méi pha mdu: Ethanol khan - methanol (50 : 50).
Dung djch thir: Hoa tan 10 mg ché phim trong 4 ml dung
mdi pha mau va pha loang thanh 10,0 ml véi hexan (TT).
Dung dich déi chiéu (1): Hoa tan 2 mg tap chit E chudn
cua atorvastatin trong methanol (TT) va pha lodng thanh
20,0 ml v6i cung dung méi (dung dich A). Hoa tan
10 mg ché pham trong 1,25 ml methanol (TT), thém 0,75 ml
dung dich A va 2 ml ethanol khan (TT) rdi pha lodng thanh
10,0 ml vé&i hexan (TT).

Dung djch déi chiéu (2): Ly 2,0 ml dung dich thir, thém
40,0 ml dung méi pha mau va pha loang thanh 100,0 ml
vOi hexan (TT). Léy 3,0 ml dung dich thu dugc, thém
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5 ml dung mdi pha miu va pha lodng thanh 20,0 ml véi
hexan (TT).

Diéu kién sdc ky: N ’
Cot kich thuéc (25 cm x 4,6 mm) dugc nhdi ddn xudt
amylose cua silica gel ding cho sdc ky (10 pm).

Detector quang phd tir ngoai & budc séng 244 nm.

Téc d6 dong: 1,0 ml/min.

Thé tich tiém: 20 pl.

Cdch tién hanh:

Tién hanh sic ky véi thoi gian gip 1,2 lan théi gian hru cua
pic atorvastatin.

Thoi gian lwu twong d6i cua pic tap chéit E so véi pic
atorvastatin (thoi gian Iuu khoang 44 min) 1a khoang 0,8.

Kiém tra tinh phi hop cia hé théng: Trén sic ky d6 thu
dwoc cia dung dich d6i chiéu (1), d phan giai gifra pic
twong tng véi tap chit E va pic atorvastatin khéng nhé
hon 2,0.

Gici han:

Trén sic ky dd thu duge cua dung dich thu, dién tich cua
pic tuong umng vdi pic tap chatE khong duoc 16m hon dién
tich cua pic chinh trén sic ky dd thu dugc cia dung dich
d6i chiéu (2) (0,3 %).

Tap chit lién quan

Phuong phap sic ky long (Phu luc 5.3).

Pha dong A: Tetrahydrofuran - acetonitril - dung dich
amoni acetat 0,39 % da dwoc diéu chinh dén pH 5,0 bang
acetic acid bang (12 : 21 : 67).

Pha déng B: Tetrahydrofuran - acetonitril - dung dich
amoni acetat 0,39 % da dwoc diéu chinh dén pH 5,0 bfmg
acetic acid bang (12 : 61 : 27).

Dung dich thir (1): Hoa tan 40,0 mg ché phim trong
dimethylformamid (TT) va pha lodng thanh 100,0 ml véi
cung dung méi.

Dung dich thir (2): Hoa tan 50,0 mg ché phidm trong
dimethylformamid (TT) va pha loang thanh 50,0 ml véi
cung dung moi.

Dung dich doi chiéu (1): Hoa tan 40,0 mg atorvastatin
calci trihydrat chuin trong dimethylformamid (TT) va pha
lodng thanh 100,0 ml véi cing dung moi.

Dung dich déi chiéu (2): Pha loang 1,0 ml dung dich thir
(2) thanh 100,0 ml v6i dimethylformamid (TT). Pha lodng
1,0 ml dung dich thu dugc thanh 10,0 ml vé&i dimethyl-
Jormamid (TT).

Dung djch d6i chiéu (3): Hoa tan 2,5 mg tap chat A chudn
clia atorvastatin; 2,5 mg tap chét B chuén cia atorvastatin;
2,5 mg tap chit C chuin cua atorvastatin; 2,5 mg tap
chit D chufn cia atorvastatin va 2,5 mg ché phim trong
dimethylformamid (TT) va pha lodng thanh 50,0 ml vé&i
cung dung méi.

Diéu kién sdc ky:

Cot kich thuée (25 cm x 4,6 mm) dugc nhdi pha tinh B
(5 pm).

Nhi€t d¢ ct: 35 °C.
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Detector quang phd tir ngoai & buéc séng 244 nm.

Téc 46 dong: 1,5 ml/min. '
Thé tich tiém: 20 pl méi dung dich thir (2), dung dich doi
chiéu @), dung dich dbi chiéu (3).

Cach tién hanh:
Tlen hanh chay sic ky theo chuong trinh dung méi nhu sau:
Thoi gian Pha dﬁng A Pha dO_ﬁ_g_B |
(min) (% tt/tt) (% tt/tt)
0-40 100 0
40-70 100 — 20 0—80
70 - 85 200 80— 100

Dua trén sic ky do thu duqc clua dung dich d6i chiéu (3)
dé xac dinh vi tri céc pic twong ung vdi cac tap chét A, B,
C, D cua atorvastatin.
Thoi gian hru tuong ddi ciia céc pic tap chit so véi pic
atorvastatin (thoi gian lwu khoang 33 min) la: Tap chat A
khoang 0,8; tap chat B khoang 0,9; tap chét C khoang 1,2;
tap cbat D khoang 2,1.
Néu cin thiét, c6 thé diéu chinh pha dong bing cach
ting hodc giam ty 1€ acetonitril hoic pH cua dung dich
amoni acetat sao cho thoi gian luu cia atorvastatin khoang
33 min. Vi duy, ting gia tri pH c6 thé 1am giam thoi gian
luu cia atorvastatin.
Kiém tra tinh phi hop cia hé théng: Trén sic ky dé thu
dugc cua dung dich dbi chiéu (3), 6 phan giai giira pic
nrong {mg véi tap chat B va pic atorvastatin khéng nho
non 1,5.
Gidi han:
Trén sic ky d6 thu dugc ciia dung dich thir (2):

ap chit A, B: Vi mdi tap chit, dién tich pic khong dugc
16n hon 3 lan dién tich cua pic chinh trén sic ky dd thu
dugc tir dung dich ddi chiéu (2) (0,3 %).
Tap chat C, D: Vi mdi tap chit, dién tich pic khéng dugc
16m hon 1,5 lan dién tich cua pic chinh trén sic ky dd thu
dugc tir dung dich déi chiéu (2) (0,15 %).
Tap don khac: Vi mbi tap chit, dién tich pic khong dugc
16n hon dién tich cia pic chinh trén séc ky db thu dugc tir
dung dich dbi chiéu (2) (0,10 %).
Téng cac tap chét: Téng dién tich cac pic tap khong duqc
I6n hon 15 Ian dién tich cua pic chinh trén sic ky dd thu
dugc tir dung dich déi chiéu (2) (1,5 %).
Bo qua céc pic c6 dién tich nho hon hozc bing 0,5 14n dién
tich cuia pic chinh trén sic ky d6 thu dugc tir dung dich déi
chiéu (2) (0,05 %) va pic tvong img vé&i dimethylformamid.
Ghi chu:
Tap chit A: Acid (3R,5R)-3,5-dihydroxy-7-[5-(1-methylethyl)-
2,3-diphenyl-4-(phenylcarbamoyl)- 1 H-pyrrol-1-yl]heptanoic
(desfluoroatorvastatin).
Tap chat B: Acid (3RS,5SR)-7-[2-(4-fluorophenyl)-5-(1-methyl-
ethyl)-3-phenyl-4-(phenylcarbamoyl)-1H-pyrrol-1-yl]-3,5-
dihydroxyheptanoic.
Tap chat C: Acid (3R,5R)-7-[2,3-bis(4-fluorophenyl)-5-(1-
methylethyl)-4-(phenylcarbamoyl)-1H-pyrrol-1-yl]-3,5-
dihydroxyheptanoic (fluoroatorvastatin).
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TapchatD:3-[(4-fluorophenyl)carbonyl]-2-(2-methylpropanoyl)
-N,3-diphenyloxiran-2-carboxamid.

Tap chit E: Acid (3S,55)-7-[2-(4-fluorophenyl)-5-(1-methyl-
ethyl)-3-phenyl-4-(phenylcarbamoyl)-1H-pyrrol-1-yl]-3,5-
dihydroxyheptanoic (ent-atorvastatin).

Tap chét F: Acid (3R,5R)-7-[[(3R,5R)-7-[2-(4-fluorophenyl)-5-
(1-methylethyl)-3-phenyl-4-(phenylcarbamoyl)-1 H-pyrrol-1-
yl]-3,5-dihydroxyheptanoyl]amino]-3,5-dihydroxyheptanoic.
Tap chit G: Acid (3R,5R)-7-[2-(4-fluorophenyl)-5-(1-methyl-
ethyl)-3-phenyl-4-(phenylcarbamoyl)-1H-pyrrol-1-yl]-5-
hydroxy-3-methoxyheptanoic (3-O-methylatorvastatin).

Tap chét H: (4R,6R)-6-[2-[2-(4-fluorophenyl)-5-(1-methylethyl)-
3-phenyl-4-(phenylcarbamoyl)-1H-pyrrol-1-yl]ethyl]-4-
hydroxytetrahydro-2H-pyran-2-on.

Natri

Khéng dugc qua 0,4 % (tinh theo ché phdm khan).
Phuong phap quang phd hap thu nguyén tir (Phu luc 4.4,
phuong phap 1).

Dung méi pha mau: Acid hydrocloric - nudc - methanol
(2:25:75).

Dung dich thir: Hoa tan 5,0 mg ché phim trong dung méi
pha miu va pha loding thanh 100,0 ml véi cling dung méi.
Cdc dung dich chudn: Tu dung dich natri ma;u 50 ph&n
triéu Na (TT), pha loang bing dung méi pha mau dé thu
dugc cac dung dich chuan c6 ndng ¢ phi hop.

Do d6 hap thy & budc séng 589,0 nm, dung dén cathod réng
natri lam ngudn birc xa va ngon lira khong khi - acetylen.

Kim loai niing

Khéong duge qué 20 phan triéu (Phu luc 9.4.8, phuong
phap 8).

Dung méi pha mdu: Nudc - methanol (10 : 90).

Dung dich thir: Hda tan 0,250 g ché phim trong 30 ml
dung méi pha méu.

Dung dich doéi chiéu: Pha lodng 0,5 ml dung dich chi mdu
10 phan triéu Pb (TT) thanh 30 ml bing dung méi pha méu.
Dung dich mdu trdng: 30 ml dung méi pha mau.

Nudec _
Tir 3,5 % dén 5,5 % (Phu luc 10.3).
Dung 0,130 g ché phim.

Pinh lugng

Phuong phép sic ky long (Phu luc 5.3).

Piéu kién sic ky nhu md ta trong phan Tap chét lién quan.
Tién hanh sic ky voi dung dich thir (1) va dung dich ddi
chiéu (1).

Tinh ham lugng phén trim atorvastatin calci,
CesHesCaF,N,0,, trong ché phdm dwa vao dién tich pic
atorvastatin thu dugc trén sic ky do dung djch thir (1) va
dung dich di chiéu (1) va ham lugng CeHgzCaF,N,0;o
trong atorvastatin calci trihydrat chuén.

Bdo quin
Trong bao bi kin.
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Loai thude
Ut ché HMG Co-A reductase; chéng ting lipid méu.

Ché phim
Vién nén.

VIEN NEN ATORVASTATIN

La vién nén hodc vién nén bao phim chira atorvastatin.
Ché pham phai dap tmg céc yéu ciu trong chuyén luén
“Thudc vién nén” (Phu luc 1.20) va cic yéu ciu sau:

Ham lwgng atorvastatin, C;;,H;sFN,Os, tir 90,0 % dén
110,0 % so véi lugng ghi trén nhan.

Pinh tinh

A. Liy lugng bét vién twong (mg 10 mg atorvastatin, thém
50 ml merhanol (TT), Vic ky, ly tdm, Ly 2,5 ml dich trong
pha lodng véi methanol (TT) vira ¢t 50 ml. Phé hép thu tir
ngoai (Phu luc 4.1) ciia dung dich thu dugce phai c6 cyc dai
trong khoang budc séng tir 244 nm dén 248 nm.

B. Trong phin Djnh lugng, pic chinh trén sic ky do cua
dung dich thir phai ¢6 théi gian luu tuong tmg véi thoi gian
luu cia pic atorvastatin trén sic ky @b ciia dung dich chudn.

D¢ hoa tan (Phu luc 11.4)

Thiét bi: Kiéu canh khudy.

Mobi irwong hoa tan: 900 ml nuoc.

Toc dé quay: 75 r/min.,

Thai gian: 30 min.

Cach tién hanh:

Dung djch thir: Sau théi gian hda tan quy dinh, 1iy dich
hoa tan, loc. Pha lodng dich loc véi nuée néu cin dé dugc
dung dich c6 ndng d6 atorvastatin khoang 6 pg/ml.

Dung dich chudn: Cin chinh xac mét lugng atorvastatin
calci chuén tuong twong vGi 30 mg atorvastatin, hoa tan
trong 100,0 ml methanol (TT). Hut chinh x4ac 5 ml dung
dich thu dugc va pha lodng thanh 250,0 ml bing nuce.
Dinh lugng duge chét hoa tan bﬁng phuong phép sic ky
long (Phu luc 5.3) véi pha dong, diéu kién sac ky twong ty
phin Dinh lugng.

Tién hanh sic ky lan lugt dung dich chuin va dung
dich thur.

Tinh luong atorvastatin, C33H;sFN,Os, trong mdi vién da
hoa tan dya vao dién tich pic thu dugc trén sic ky d6 cua
dung dich thir, dung dich chuén va ham lwgng Cs3H;sFN, O
trong atorvastatin calci chuan.

Yéu cau: Khong it hon 75 % (Q) lugng atorvastatin,
C;3H35FN,05, so véi lugng ghi trén nhan duge hoa tan
trong 30 min.

Tap chét lién quan
Phuong phép sac ky long (Phu luc 5.3).
Pha dong A: Acetonitril - tetrahydrofuran (92,5 : 7,5).

VIEN NEN ATORVASTATIN

Pha déng B: Dung dich amoni dihydrophosphat 0,05 M -
pha dong A (58 : 42).

Pha dong C: Dung dich amoni dihydrophosphat 0,05 M -
pha dgng A - methanol (20 : 20 : 60).

Hon hgp dung méi: Acetonitril - nude (40 : 60).

Dung djch thir: Can chinh xadc mét lugng bét vién tuong
g 50 mg atorvastatin, hoa trong 10 ml methanol (TT),
thém 20 ml hdn hgp dung méi, lic siéu 4m dé hoa tan (néu
can), thém h&n hop dung méi vira du 100,0 ml. Loc.
Dung djch déi chiéu (1): Cén chinh xdc mot lugng
atorvastatin calci chuén twong duong véi 25 mg atorvastatin,
hoa tan trong 5 ml methanol (TT) va pha lodng thanh
50,0 ml béng hén ho‘p dung méi.

Dung dich doi chiéu (2): Pha loang 1,0 ml dung dich déi
chiéu (1) thanh 100,0 ml bing hn hop dung méi.

Diéu kién sdc ky:

Cot kich thudc (25 cm % 4,6 mm) dugc nhoi pha tinh C
(5 pm). .

Detector quang pho tir ngoai dit ¢ buéde song 246 nm.
Thé tich tiém: 20 pl.

Thoi gian cho tiém: 10 min.

Cdch tién hanh:

Tién hanh sic ky v&i chuong trinh dung méi nhu sau:

J‘ Thoi gian Toécd)dong PhadjngB PhadjngC !
(min) (ml/min) ( % tt/tt) (% tt/tt)
0-20 1,8 100 0

| 20-35 1,8 100 — 25 0—75

k 35-40 1,5 25 75

I 40-55 1,5 25-0 75 — 100

[ 55-60 1,8 0— 100 100 —0

Tién hanh sﬁc ky dung dlch dbi chiéu (1). Phép thir cé gid
tri khi hiéu Iyc cot khong it hon 5000 dia ly thuyét, hé sb
déi Xumng cua pic atorvastatin khong 16n hon 1,5.

Tién hanh sic ky dung dich di chiéu (2) va dung dich thur.
Gici han:

Trén sic ky dd cta dung dich thir, dién tich cua bt cir pic
phu nao ciing khong dugc 1ém hon dién tich cua pic chinh
trén sic ky d6 cua dung djch d6i chiéu (2) (1,0 %) va téng
dién tich cua tat ca cac plc phu khong dugc 16n hon 4 lan
dién tich pic chinh trén séc ky dd cua dung dich ddi chiéu
(2) (4,0 %). B6 qua c4c pic c6 dién tich nho hon hoic bing
0,05 lan dién tich cua pic chinh trén sic ky dd cua dung
dich dbi chiéu (2) (0,05 %).

P{ dong déu ham lwgng (Phy luc 11.2)

Ap dung d6i v6i vién c6 ham lugng atovastatin bing hoic
nho hon 10 mg.

Xéc dinh ham lugng atorvastatin trong mdi vién bing
phuong phap sic ky long (Phu luc 5.3) véi pha dong,
dung dich chuin, diéu kién sic ky twong tw trong phin
Dinh lugng.
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