
dich c6 nong do lomoxicam khoang 0,08 mg/ml. Lgc 
qua mang lgc co kich thuoc 0,45 |im . Tien hanh sic 
ky theo dieu kien da lua chgn. Cac ket qua dugc ghi 
trong Bang 4. 

Bang 4. Kit qua khao sdt do lap lai 

STT 

1 

2 

3 

4 

5 

6 

can(g) 

0.0987 

0,1019 

0,1009 

0,0995 

0,1015 

0,0991 

DTpic 
(mAU.s) 

2922439 

3028537 

2993645 

2939401 

3024095 

2938985 

Ham lirang 

(%)' 
103,75 

104,14 

103,96 

103,51 

104.39 

103,91 

Thong'so 
thong ke 

HLTB = 103,94% 
S = 0,31 

RSD = 0,29% 

Nhdn xet: K6t qua cho thiy phuong phap co do lap 
lai cao, do lech chuan tuong doi nho (0,29%). 

Yeu ciu: RSD < 2,0 % 

4. Ket lu$n 

Sau khi tham dinh phuong phap phan tich, chiing 
toi thay: Chuong trinh sac ky long pha dao 6 budc 
song da lua chgn, co su tuong quan tuyen tinh chat 
che giiia n6ng do vi dien tich pic voi r = 0,9999, c6 
do dung va do lap lai tot. Chiing toi de xuat co the ap 
dung phuong phap HPLC da neu tren de ti6n hanh 
phan tich mau thuoc hot pha tiem lomoxicam. 
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SUMMARY 

An HPLC method for determination of Lornoxicam in Lornoxicam powder for injection is introduced: 

The chromatographic condition as follows: 

- Mobile phase: Potassium Dihydrogen Phosphate buffer solution 0 05M pH 3.0 - Acetonilrile (55:45) 

- Detector UV- 293 nm 

- Column: Phenomenex RP 18 (250x4-6 mm, 5 pm) 

- Flow rate. L2 ml/min 

- Injection volume: 20 pi 

The experimental results proved that proposed HPLC method was rapid, accurate ami precise. 

NGHIEN COU DjNH LUONG TACROLIMUS TRONG THUOC WlO BANG 
PHUONG PHAP SAC KY LONG PHA DAO 

1. Dat van de 
Tacrolimus (Hinh 1) la mot hoat chat c6 tac dung 

uu viet hon han corticosteroid trong di6u tri benh cham 
the tang, la benh co lien quan dSn yeu t6 di truyen, 
mien dich va moi truong do c6 the su dung doc lap 
va keo dai ma khong gay tinh trang phu thuoc thudc. 

LE THI HUONG HOA. LE DINH CHI 
Vien Kiem nghi$m thuoc Trung icang 

Tuy nhien, frong cac Dugc di6n fren th6 gioi nhu Dugc 
dien My, Dugc di6n Anh, Dugc di^n Nhat chua thay 
de cap den cac dang thudc co chua Tacrolimus va 
phuong phap dinh lugng boat chit nay. Hi?n nay tren 
thi hiiong da xuat hien dang bao che thu6c mo, thuoc 
vien CO chiia Tacrolimus ciia hang Janssen-Cilag. 

Tap chi KIEM NGHIEM THUOC - So 4.2011; T?p 9.(34) 

http://http.//en.wikipedia.org/wiki/Lomoxicam
http://ncbi.nlm.nih


Trong nuoc, chua thay co so nao dua ra san pham co 
chua Tacrolimus. DS gop phin nang cao cong tac kiem 
tra chit lugng thudc, trong nghien ciiu nay chung toi da 
xay dvmg quy trinh dinh lugng Tacrolimus trong thu6c 
mo bang phuong phap sac ]sy long pha dao. 

Hinh 1. Cong thuc cdu tgo cua Tacrolimus 

2, Thirc Dghi|m 

2.1. Thiet bi, hoa chdt, chdt chuan vd mau nghien 
cm 

2.1.1. Thiet bi vd dung cu 
- Miy sac kj long hieu nang cao dugc trang hi 

detector PDA Shimadzu LC-20A. 

- Cot Apollo CIS (250 X 4,6 mm, 5 îm). 

- Bo lgc dung moi, lgc mau voi mang lgc 0,45 pm. 

- Miy lac sieu am. 

- Cin phin tich co do chinh xic ± 0,1 mg. 

- Cic dving cy thuy tinh chinh xic: bmh dinh miic, 
pipet chinh xic, 6ng dong, binh gan... 

Cac thiet bj phin tich sii di^g trong nghien cuu 
d6u dugc hi$u chuan dat yeu ciu theo quy dinh ciia 
ISO/IEC 17025 vi GLP 

2.1.2. Hoa chat, chdt chuan, mdu nghien cuu 
- Methanol lo^i dung cho HPLC (Merck, Due). 

- Acetonitril lo^i dung cho HPLC (Merck, Due). 

- Chit chuin Tacrolhnus co ham lugng 99,9 %, dg 
am 2,0 % (Corporacion Farmaceutica Recalcine). 

- Acid fonnic loai PA (Merck, Due). 

2.1.3. Mdu nghien ciru 
- Thuoc mS Protopic c6 him lugng Tacrolimus 

0,03 % (0,3 mg tacrolunus/1 g kem) (Janssen-Cilag, 16 
san xuit: 120135). 

2.2. Phu&ngphdp nghien cuu 
Phuong phap dinh lugng tacrolimus dugc xay dung 

dua tren co so ky thuSt sac ky long hiSu nang cao 
(HPLC). Phuong phip cho phep su d^ng dl dinh tmh 
va dinh lugng tacrolimus trong che pham. 

-Dinh tinh: 

+ Dua vdo thai gian luu: so sanh thoi gian luu cua 
pic chinh tren mSu thu vdi thoi gian luu cua pic chinh 
tren mau chuan. 

+ Difa vdo pho hap thy. UV-VIS thu duac nha 
detector PDA: so sanh pho hap thii UV-VIS liy 6 dinh 
pic tacrolimus ti€n sac ky do cua mau thur vdi pho UV-
VIS liy a dinh pic tacrolimus tren sic ky d6 cua mau 
chuan, danh gia h£ sd tuong ddng (similarity index) giiia 
2 phd. 

- Dinh lugng: 

Him lugng Tacrolimus trong mau thir dugc xac dinh 
dua vao dien tich pic hay chieu cao pic Tacrolunus thu 
dugc tren sac ky do cua dung dich chuin va dung dich 
thu, nong do ciia dung dich chuan, lugng mau thir dem 
phan tich va do pha loang cua mau thijc. 

3. Ket qua va ban loan 

3,1. Xay dungphmyngphdp ph&n tich 

3.1.1. Lua chQn dung moi pha mdu 
Qua khao sat tren nhieu loai dung mdi va hdn hgp 

dung mdi khac nhau, chung toi nhan thiy hdn hgp 
dung mdi acetonitril - methanol (1:1) phu hgp de chiet 
triSt de tacrolimus khoi n6n mau kem. Vi viy chung tdi 
sii dung hdn hgp acetonitril - methanol (1:1) lam dung 
mdi pha miu trong nghien ciiru nay. 

3.1.2. Quy trinh chuan bi mdu chudn, mdu thu 
- Dung dich chudn: Can chinh xac khoang 70,0 mg 

chat chuan Tacrolimus, cho vao binh dinh mice 100 ml, 
them khoang 70 ml dung mdi pha mau, lac ky cho tan, 
them dung mdi pha mlu vua du den vach, lie d8u. Pha 
loang chinh xic 1,0 ml dung dich thu dugc thinh 20 ml 
vdi dung mdi pha mlu. Lgc qua ming loc 0,45 pm. 

- Dung dich thu: Cin chinh xac mgt lugng khoang 
3,0 g thudc mo vao binh n6n 25 ml, them khoing 
10 ml dung mdi pha mau, dun each thuy trong 5 phiit, 
lac sieu Sm trong 2 phut. Sau do dem ngam lajih trong 
nuoc da 30 phut d6 lam ddng v6n cac ta dugc than 
diu khdng tan. Gan lop dung dich vio binh dinh muc 
25 ml. Them hai lin, mdi Ian 5 ml dung mdi pha mau 
vio bmh non, sau dd tien hanh chiet nhu h:en, bit 
dau hi "dun each thuy..." den "... vao binh dinh miic 
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25 ml", them vua du d8n vach dinh muc bing dung 
mdi pha mlu, lie deu. Lgc qua giiy lgc, rdi lgc lai qua 
mang lgc 0,45 îm. 

3.1.3. Khao sdt li^a chon dieu kien sac ky 
Tren co so tham khao cac ket qua nglii6n cuu da 

dugc cong bd, chung tdi lya chgn hdn hgp acetonitril -
methanol - dung dich acid formic 0,1% lim pha dgng 
cho phuong phap phan tich tacrolimus bang HPLC vi 
thuc hien khao sat tdi uu hoa thinh phan pha dgng d 
cic ty le khic nhau (Bang 1). 

Bang 1, Kit qua lua chgn thanh phan pha dong. 

sn 

1 

2 

3 

77 If pha dpng (Acetonitril -
methanol - dung dich acid 

formic 0,1%) 

10 : 70 : 20 

10:75:15 

10 :85 :5 

Ket qua 

Pic bi kto duoi, t^=10,5 phut, 
hes6bl td6 iT= 1,54 

Pic gon, can doi, t^ = 6,5 phi^t, 
hes6b5td6iT=l ,01 

Pic tach khong tot, k^o du6i, 
he s6 bat d6i 1=1,30 

Tu ket qua khao sat bang thuc nghiSm, chung 
tdi nhan thay thanh phin pha dgng gdm: Acetonitril 
- methanol - dung dich acid formic 0,1% (10:75:15) 
la thich hgp. Cic dieu kien phan tich cudi cung cho 
phuong phap dinh lugng tacrolimus bang PIPLC bao 
gdm: 

- Cgt Apollo C18 (250 x 4,6 mm, 5 pm). Nhiet do 
cgt 50°C. 

- Pha dgng: Acetonitril - methanol - dung dich acid 
formic 0 ,1% (10:75:15). 

- Tdc do ddng: 1 ml/phut. 

- Th§ tich tiem: 20 \i\. 

-Detector: 210nm. 

3.2. Thdm dinh phucfngphap ' 

3.2.1. Do dac hieu 
Dg dac hieu cua phuong phap dugc dinh gii thdag 

qua k6t qua phan tich thu dugc tren nen mau tring 
khdng chiia tacrolunus, dung dich chuan tacrolimus # 
dung dich thu chuan bi tu thudc md Protopic. 

Nin mdu trang khong chua tacrolimus: Can 
khoang 3,0 g hdn hgp cac ta dugc theo cdng thiic bio 
chS (cdng ty giri tdi), xu iy theo qui trinh xii ly mlu thii 
(muc 3.1.2). 

- Dung dich chudn, dung dich thu: Chuan hi nhir 
muc 3.1.2. 

Sau khi xu ly, cac mlu tren dugc phan tich o cac 
di8u kien sic ky da neu tai muc 3.1.3. Ket qua^yc 
nghiem cho thiy, sic ky dd ciia nen mlu tring khong 
chiia tacrolimus khdng cd pic nao co thoi gijfli luu 
tning vdi pic tacrolimus tren sac ky do ciia dung djch 
chuan. Ddng thoi, sac ky dd cua dung dich thi vdi'mau 
thudc md Protopic cho pic cd ciing thoi gian luu viphfl 
UV-VIS (hS sd tuong ddng = 0,994) vdi pic tacrolimus 
tren sic ky dd ciia dung dich chuan (Hinh 2). Nhu v̂ y, 
phuong phap phan tich chung tdi xay dimg dip ling 
dugc yeu cau ve dd dac hieu vdi tacrolimus, khdng bj 
anh hudng boi cac thanh phin ta dugc cd m|it Uong 
cdng thiic bao ch6 ciing nhu tii cac anh hudng khic 
trong qua trinh chuin bi mau. 

Hinh Z Ket qua danh gid dp dgc hieu (A: sdc ky da nen mdu trdng, B: sdc ky dd dung dich chudn tacwlimus, C: sdckyS dung 
djch thu mdu thudc ma Protopic. D: so sanh phd.UV- VIS cua pic tacrolimus tren sac ky dd dung dich chudn vd dung dich &tu). 
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3.2.2. Khoang tuyen tinh 
Oa\m% tdi tidn hanh khao sat sir phu ttiugc tuyen tmh 

giiia ndng do vi dien tich pic tuong ling ciia tacrolimus 
tren 5 dung dich chuin cd ndng dO tacrolimus da bifit 
chinh xic. K6t qua thu dugc (Bing 2 vi Hinh 3) cho 
thay trong khoing ndng dd tacrolimus da khio sat tir 
14,9 d8n 247,7 ^ig/ml, cd su tuong quan tuydn tinh chat 
che gi&a ndng do tacrolunus vi di?n tich pic vdi he sd 
tuong quan r = 0,9999. 

B&ng 2. Ket gud khao sdt khoang tuyen tinh 

lOBOOX + 14124 

STT 
1 
2 
3 
4 
5 

NBngdpdig/ml) 

14,9 
29,7 
49,5 
99,1 
247,7 

Phirong trinh hSi qui 
Hf s6 tinmg quan tuyin tinh 

Di^n ticlipic (mAV.s) 
166934 
331885 
567770 
1076155 
2689692 

y-10800x +14124 
r = 0,9999 

ndngdd(nicg/ml) 

Hinh 3. Tuong quan tuyin dnh giiia nong do vd dien tich 

pic cua tacrolimus 

3.2.3. Do lap lai cuaphuangphdp 
Do lap lai cua phuong phip dugc danh gii thdng 

qua viec tien hinh dinh lugng 6 lin dgc lip tren mau 
tiiudc mo Protopic. Kdt qua thuc nghiem (Bang 3) cho 
thiy phuong phip da xay dimg cd do lap l̂ i tdt (do 
I8ch chuan tuong ddi RSD = 1,6 %). 

STT 

1 
2 
3 
4 
5 
6 

Lttffng can m&u (g) 

3,8754 
3,7954 
3,8976 
3,7382 
3,8654 
3,7865 

Bang 3. Ket qua khao sdt do lap lg.i 

Dipn tich pic 
(mAu.s) 
566532 
552396 
S69945 
548930 
569832 
556423 

Trung binh 
RSD(%) 

Ham lirffng tacrolimus 
(mg/g kem) 

0,297 
0,296 
0,297 
0,299 
0,299 
0,298 
0,298 

Ty le (%) so vM ham lirfng 
cong bo 

99,0 
98,5 
99,0 
99,6 
99,8 
99,5 
99,2 

1,6 

3.2.4. E>Q dung cuaphuangphdp 
Do dung ciia phuong phip dugc xic dinh bang phuong phip them chuan nhu sau: Them mgt lugng chinh xic 

chuin tacrolimus vao nenmautiiuocmdProtopic, tien hanh xiily mau nhu dmyc 3.1.2 va phin tich trong cac 
dilu I d ^ sic ky d myc 3.1.3. Kdt qua thiic nghi?m (Bing 4) cho thiy, ty 18 thu \ih\ (thuc hien vdi 3 miic ndng do 
chuan tacrolimus th6m vio n6n mlu) dao dgng tii 98,2% den 100,9 %. Nhu vay, phuong phap dugc xay dung cd 
AQ diing cho ph6p khi ip dung dinh lugng tacrolimus trong chd pham thudc md Protopic vi chiing td phuong phap 
chi^t da neu d myc 3.1.2. cho phep chiet het hoat chat. 

Bang 4. Ket qua khao sdt dp dimg 

KItSilugmg 
IHilg) 

0,7745 
0,7916 
0,7802 
0,7799 
0,7755 
0,7735 
0,7674 
0,7607 
0,7698 

Lirpjig tacrolimus co son 
trong nin mSu (ftg) 

230,8 
235,9 
232,5 
232,4 
231,1 
230,5 
228,7 
226,7 
229,4 

Lir^g cituan 
tacrolimus them 

vao (/ig) 

24,1 
24,1 
24,1 
48,2 
48,2 
48,2 
72,3 
72,3 
72,3 

Di^n licit pic 
(mAU.S) 

331203 
325090 
333298 
354635 
348842 
357654 
402341 
397661 
405970 

Tong Itrang 
tacrolimus 

tim titay (/ig) 

254,6 
260,2 
256,5 
279,7 
279,3 
278,7 
299,8 
299,2 
301,6 

Lif^g chuan 
tacrolimus thu hoi 

dir^c dig) 

23,8 
24,3 
24,0 
47,3 
48,2 
48,2 
71,1 
72,5 
72,2 

Ty If thu 
hoi (%) 

99,0 
100,9 
99,8 
98,2 
100,0 
100,0 
98,3 
100,3 
99.9 
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md. Phuong phap da xay dung sii dung cgt Apollo 
C18 (250 X 4,6 nun, 5 pm) dugc duy tri d 50°C trong 
qua trinh phan tich. Pha dOng la hdn hgp Acetonitril -
Methanol - Dung dich acid formic 0,1 % (10:75:15), 
tdc do ddng 1 ml/phut, the tich tiem mlu 20 (il, detector 
PDA d buoc s6ng 210 nm. Phuong phap da dugc thim 
dinh vd do die hieu, khoang tuyen tinh, dg dung, do 
lap lai, dugc xac dinh gidi han phit hien, gidi ban 
dinh lugng. Ket qua tham dinh cho thay phuong pfa^ 
dugc xay dung hoin toan phii hgp cho viec djnh lugng 
tacrolimus trong ch6 pham thudc md Protopic va co 
thd ap dung dinh lugng ho ît chat nay tiong cac thuoc 
md cd thanh phan boat chat tuong tu. 

3.2.5. Giai han dinh luong, giai han phat hien 
Gidi han dinh lugng, gidi han phat hien ciia phuong 

phap dugc xac dinh qua thuc nghiem bang each tiem 
cac dung dich chuan tacrolimus cd ndng do giam dan 
vao he thdng sac ky cho den khi khdng con dap ling pic 
tren sac ky do. Ket qua thuc nghiem cho thay, d ndng 
do 15 |ig/ml, pic tacrolimus tren sac ky dd cao hon 
khoang 10 Ian duong nen vi d ndng do 5 pg/ml, pic 
tacrolimus tren sac ky dd cao hon khoang 3 lin so vdi 
duong nen. Nhu vay phuong phap da xay dung cd gidi 
han dinh lugng vi gidi han phat hien vdi tacrolimus Ian 
lugt la 15 îg/ml vi 5 jig/ml. 

4. Ket luan 
Phuong phap sac ky long pha dao da dugc thiet lap 

de dinh lugng tacrolimus trong che pham dang thudc 
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SUMMARY 

A reversed-phase liquid chromatography method was developed for assay of Tacrolimus in ointment. The method 
was carried out by using a Apollo CIS column maintained at 50°C during analysis procedure as stationary phase 
and a mixture of Acetonitrile, Methanol and 0.1% solution of Formic acid (10:75:15) as mobile phase. Flow rate of 
mobile phase is maintained at 1 0 ml per minute, injection volume: 20 pi, analyte was detected by a PDA detector set at 
210 nm The method was validated in specificity, linear range, accuracy, LOQ and LOD. Validation results proved that 
the developed method was suitable for assay of Tacrolimus in ointment and was used to determine this active principle 
in Protopic ointment 

X A Y Dl/NG PHl/OfNG P H A P XAC DjNH HOAT Ll/C CLPA STREPTODORNASE 
TRONG CHE PHAM HON HOfP C H I J A STREPTOKINASE VA STREPTODORNASE 

HA THI MINH CHAU, THAN THI THANH HUE 
NGUYEN THI KIM HUONG. DOANCAOSON 

Vien Kiem nghiem thuoc Trung uong 

1. Dat vin de 

Streptodomase li enzym thudc nhdm 
deoxyribonuclease vdi co chat dac hieu la acid 
deoxynbonuclease (ADN). Enzym Streptodomase 
la each viet tat ciia enzym deoxyribonuclease tu vi 
khuan tan huyet Streptococcus sp. (Streptococcus 
deoxyribonuclease) [4], [5]. Trudc day cac che phim 
thudng chiia don thanh phan Streptokinase nhung khi 
phat hien ra vai ti-d tuong hd nhau trong tang tac dung 
chdng viem va tieu huydt khoi cua Streptokinase vi 

Streptodomase thi hai enzym niy thudng dugc phoi 
hgp vdi ty le 1:4 trong bio chd [1], [2], [3]. Tren 
th8 gidi cd nhieu phuong phap xac dinh hoat lye 
Streptokinase da dugc ip dung nhung chua thuc su c6 
phuong phap xac dinh hoat luc cua Streptokinase va 
Streptodomase trong che pham hdn hgp dugc dua vao 
cac dugc dien. 

(3 Viet Nam, khi d îng thudc niy dugc nhap khiu thi 
cac phuong phap co so da dugc yeu ciu thim dinh. Tuy 
vay, vdi dieu kien thi nghiem chua diy du thi cac tieu 
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