dich co n{‘)ng d6 lomoxicam khoang 0,08 ma/ml Loc
qua mang loc c6 kich thuéc 0,45 um . Tién hanh sic
ky theo diéu kién da lya chon. Cac két qua dugc ghi
trong Bang 4.

Nhdn xér: Két qua cho thay phuong phép c6 6 Iip
lai cao, dd léch chuan arong doi nho (0,29%).
Yéu ciu: RSD €2,0 %

4. Kétluan

Sau khi thim dinh phuong phap phan tich, chiing
161 thay: Chuong trinh séc ky long pha déo & buée
song da lya chon, c6 su twong quan tuyén tinh chit
ché gitra ndng dé vé dién tich pic véi 7 = 0,9999,cb
a6 dung va d¢ lap la tét. Chang t6i dé Xuat cg’) thé ap
dung phuong phap HPLC da néu trén dé tién haoh
phan tich miu thudc bot pha uém lomoxicam.

Thai liéu tham khio

Bang 4. Két qua khdo sar 86 lap lai
STT| Lwgmg | DTpic |Him lugng Thong'sé
cin(g) | (mAU.s) (%) théng ké
1| 00987 | 2922439 | 103,75
2 | 01019 | 3028537 | 104,14
3 [ oa009 | 2093645 | 10396 |MLTE - 103.04%
4 | 00995 | 2939401 103,51 RSD;(i,zwo
S | 01015 | 3024095 | 104,39
6 | 00991 | 2933985 | 10391
1. BP.2010
2. USP.2010
3. EP.2011

s

. http//bja.oxfordjoumals.org/content/100/6/827.abstract
htip.//en.wikipedia.org/wiki/Lomoxicam
. http://nebi.nim.mh gov/pubmrd/8706598
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SUMMARY
An HPLC method for determination of Lornoxicam i Lornoxicam powder for injection 1s introduced:

The chromatographic condition as follows:

- Mobile phase. Potassium Dilydrogen Phosphate buffer solution 0 05SM pH 3.0 - Acetonitrile (55:45)

- Detector UV~ 293 nm

- Column: Phenomenex RP 18 (250 x 4.6 mm, 5 um)
- Flow rate. 1.2 ml/min

- Injection volume: 20 ul

The experimental vesults proved that proposed HPLC method was rapid, accurate amnd precise.

NGHIEN CUU PINH LUONG TACROLIMUS TRONG THUGC MG BANG
PHUONG PHAP SAC KY LONG PHA PAO

1. D3t vén aé

Tacsolimus (Hinh 1) 1a mét hoat chét cé tac dung
uru viét hon hin corticosteroid trong dleu m bénh cham
lhe tang, 1a bénh c6 lién quan dén yéu 6 di truyén,
mién dich va moi truéng do cd thé sir dung déc Iap
va kéo dai ma khong gay tinh trang phu thude thude.

LE THI HUONG HOA. LE PINH CHI
Vién Kiém nghi¢m thuéc Trung wong

Tuy nhién, trong cac Dugc dién trén thé gici nhu Duge
dién My, Duge dién Anh, Duqc dién Nhat chua thiy
dé cap dén cac dang thubc c6 chira Tacrolimus ¥
phuong phap dinh lugng hoat chat nay Hién nay rén
thy trudmg da xut hién dang bao ché thuc ma, thuée
vién ¢ chira Tacrolimus cia hiang Janssen-Cilag
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Trong nuéc, chua thdy co s& néo dua ra sin phim o
chira Tacrolimus. Dé gop phin néng cao cng tic kiém
tra chét luong thude, trong nghién ciru nay ching t6i da
xay dung quy trinh dinh luqng Tacrolimus trong thube
m& biing phwrong phép séc ky long pha dao.

Hinh 1. Céng thirc cdu tgo cia Tacrolimus
2. Thye nghig¢m
2.1. Thiét bj, héa chdy, chét chuidn va mdu nghién
ciru
2.1.1. Thiét bj va dung cu

- My séc ky long higu ning cao dwoc trang bi
detector PDA Shimadzu LC-20A.

- C6t Apollo C18 (250 x 4,6 mm, 5 pm).

- B3 loc dung méi, lgc mAu véi mang loc 0,45 pm.

- My lic siéu am.

- Cén phén tich c6 46 chinh x4c + 0,1 mg.

- Céc dung cu thiy tinh chinh x4c: binh dinh mirc,
pipet chinh xéc, 6ng dong, binh gan...

Cic thiét bj phan tich sir dung trong nghién ciru
déu duge higu chun dat yéu chu theo quy dinh cia
ISO/IEC 17025 va GLP.

2.1.2. Hoa chat, chdt chudn, mdu nghién cine

- Methanol logi ding cho HPLC (Merck, Pirc).

- Acetonitril logi ding cho HPLC (Merck, Dirc).

- Chit chudn Tacrolimus cé ham hrong 99 9 %, d6
4m 2,0 % (Corporacion Far jca R

- Acid formic Joai PA (Merck, Pirc).

2.1.3. Méu nghién ciru
- Thudc m& Protopic ¢6 him lugng Tacrolimus

0,03 % (0,3 mg tacrolimus/ 1 g kem) (Janssen-Cilag, 13
san xuflt: 120135).
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2.2. Phuong phdp nghién ciru

Phuong phép dinh qung tacrolimus dugc xdy dymg
dua trén co s& ky thudt sac ky long hiéu nang cao
(HPLC). Phuong phép cho phép sir dung dé dinh tinh
va dinh hrong tacrolimus trong ché pham.

- Dinh tinh:

+ Dya vao lhm gian hwu: so sanb thoi giao hru coa
pic chinh trén mAu thir véi thei gian luu cva pic chinh
trén mu chudn,

+ Dua vio phd hdp thy UV-VIS thu duge nho
detector PDA: so sanh pho hﬁp thu UV-VIS lay ¢ dinh
pic tacrolimus trén she ky db cua m5u thir véi phd UV-
VIS Hy & dinh plc tacrolimus trén sic ky d6 clia miu
chuan, dénh gia hé sé rong doug (similarity index) giira
2 phé.

- Dinh lugng:

Ham lugng Tacrolimus trong mAu thir dugc x4c dinh
dwa vio djé,’n tich gic bay chidu cao pic Tacrolimus thu
dugc trén sac ky do cua dung dich chufn v{{du.ng dich
thir, n6og dé cua dung dich chuﬁx_l, lugng mau thir dem
phén tich va d§ pha lodng clia mau thir.

3. Két qué va ban ludn
3.1. Xdy dung phuwong phdp phan tich
3.1.1. Lira chon dung méi pha méu

Qua kho sat trén nhidu loai dung méi va hf“.m hop
dung méi khic nhau, ching i nhén thiy hon hgp
dung méi acetonitril - methanol (1:1) phit hop dé chiét
tri¢t dé tacrolimus khéi nén mau kem. Vi vy ching 16i
str dung hdn hop acetonitril - methanol (1:1) 1am dung
mdi pha mu trong nghién ciru nay.

3.1.2. Quy trinh chudn bj mau chudn, mau thi

- Dung dich chuén: Cin chinh xac khoang 70,0 mg
chét chudn Tacrolimus, cho vio binh dinh mirc 100 ml,
thém khoang 70 ml dung méi pha mAu, lic ky cho tan,
thém dung méi pha mau vira dis dén vach, lic ddu. Pha
loéing chinh x4c 1,0 ml dung dich thu dugc thanh 20 ml
v6i dung méi pha mAu. Loc qua mang loc 0,45 pm.

- Dung dijch thir : Can chinh xac mdt lugng khoang
3,0 g thudc m& vao binh noén 25 ml, thém khodng
10 ml dung méi pha méu, dun c4ch thily trong 5 phl,
lic siéu am trong 2 phut Sau d6 dem ngém lanh trong
nuérc @4 30 phat dé lam dong vén céc ta duge than
déu khéng tan. Gan 16p dung dich vio binh dinh mic
25 ml. Thém hai lan, m&i 1n 5 ml dung méi pha miu
vio binh nén, sau d6 tién banh chiét nhu wén, bit
dén tir “dun céch thiy...” dén “... vao binh dinh mirc



25 ml", thém vira du dén vach dmh mirc bing dung
mdi pha méu, Iic déu. Loc qua glay loc, réi loc lai qua
roang loc 0,45 pm.

3.1.3. Khdo sét lua chon diéu kién sdc ky

Teén co s& tham khéo céc két qua nghién clru da
dugc cong bd, chiing 161 lya chon hdn hgp acetonitril -
methanol — dung dich acid formic 0,1% lam pha déng
cho phuong phép phin tich tacrolimus bang HPLC va
thye hién khéo sét ti wu hoa thanh phin pha déng &
cdc ty 1§ khac nhau (Béang 1).

Bang 1. Ké qua hya chon thanh phan pha déng.

ISTT| 7 ¢ pha djng (Acetonitril - Két qud
methanol - dung djch acid
Sformic 0,1%)
o Pic bj kéo dudi, 1, =10.5 philt,
! 10:70:20 b 56 bt ddi T = 1,54
e ngon,candél ty = 6,5 phi,
2 10:75:15 hcscbmme-—lOl
Cec. Pic tach khéng 161, kéo dudi,
3 10:85:5 hé s6 bAt d6i T = 1,30

Tir két qua khéo sit bang thyc nghiém, ching
161 nhén thay thanh pbﬁn pha déng gém: Acetonitril
- methanol - dung djch acid formic 0,1% (10:75:15)
1a thich hgp. Céc diéu kién phan tich ‘cuéi cing cho
phuong phép dinh lugng tacrolimus bang HPLC bao
gdm:

- Cot Apollo C18 (250 x 4,6 mm, 5 pm). Nhiét dd
cht 50°C.

~ Pha dgng: Acetonitril - methanol - dung dich acid

formic 0,1 % (10:75:15).

T

E™

- Téc d6 dong: 1 mi/phut.

- Thé tich tiém: 20 pl.

- Detector: 210 nm.

3.2, Thim dinh phirong phdp i
3.2.1. Bg dic hiéu

DO dic higu cia phuong phap dugc danh gxé thong
qua két qua phan tich thu dwgc trén nén miu tring
khéng chua tacrolimus, dung dich chuéin tacrolimus vls
dung dich thir chun bi tir thubc md Protopic.

Nén mdu trdng khéng chira taerolimus: Cin
khoéng 3,0 g h8n hop cic ta dugc theo cong thirc bio
ché (cong ty giri tGi), xir 1y theo qui trinh xtr Iy méu thir
(muc 3.1.2).

- Dung djch chudn, dung dich thi: Chuén bi nhu
muc 3.1.2.

Sau khi xir I, céc mfu trén dugc ph tich ¢ cic
diéu kién sic kY d néu tai muc 3.1. 3 Ket qué thyc
nghiém cho théy, sic ky dd ciia nén miu tring khéng
chita tacrolimus khdng 6 pic nao co théi gian hru
tn)ng v6i pic tacrolimus trén skc ky db cia dung dich
chudn. Pdng thdi, séc ky d6 cua dung dich thir vé‘l‘mzu
thube m& Promplc cho pic c6 ciing théi gian hru va phé
UV-VIS (hé s6 tuong déng =0 ,994) véi pic tacrolimus
trén shc ky @b ciia dung dich chuin (Hinh 2). Nhu viy,
phuong phip phén tich chiing t3i xay dyng dap img
dugc yéu cau ve 4§ diic higu vdi tacrolimus, khéng bi
anh huong bdi cac thanh phan th duge c6 mit trong
céng thirc bao ché ciing nhw tir cic anh huéng khic
trong qué trinh chuén bj mau.

4 D i

L . I N N T

Hinh 2. Két qua dainh gié d6 déc higu (A: séc ky d6 nén méu tring. B: séic ky 46 dung dich chudn mcrvhm:a, C: sdchy 23 dng
djch thie mdu thuée m& Protopic. D: so sanh plm UV-VIS ciia pic tacrolimus trén sdc ky a5 dung dich chudn va dung dich i)

Tap chi KIEM NGHIEM THUOC - §§ 4.2011; Tép 9G4



3.2.2. Khodng tuyén tinh

Chiing 3 tién hanh khéo sat s pbu thugc tuyén tinh
gita nong d6 va dién tich pic twong tmg ctia tacrolimus
trén 5 dung d;ch chudn c6 ndng d§ tacrolimus di biét
chinh xac. Két qua thu dirge (Béng 2 va Hinh 3) cho
thly trong khoang nbng d¢ tacrolimus di Khio sit tir
14,9 dén 247,7 pg/ml, c6 su twong quan tuyén tinh chat
ché gilra uoug @ tacrolimus va dién tich pic véi hé 6
tuong quan r = 0,9999. .

Béng 2. Két qud khdo sat khodng tuyén tinh

[ STT | Néng a5 (ug/mp Dign tich pic (mAU.s)
1 14,9 166934
2 29,7 331885
3 49,5 567770
) 99,1 1076155
5 247,7 2689692
Phuong trinh hot qui = 10800x + 14124
H§ sé twomg quan tuyén tinh r=0,9999

3000000 ¥ = 10800 ¢ 14124
2500000 Rz 00999
2000000
1500000 -
1C00000 -
500000
PR LA
o 50

Din tich pic (mALLs}

100

18 20 250 300

ndng dé imeg/ml)

Hinh 3. Tuong quan tupén tinh giita néng a5 va dién tich
pic ciia tacrolimus
3.2.3. D6 lap lai cia phuong phdp
Do Iap lai cia phwong phap dugc danh gid lhong
qua viéc tién hanh dinh luong 6 1in déc lp trén miu
thudc md Protopic. Két qua thyc nghiém (Bang 3) cho
thdy phuo-ng phép di xdy dymg cb6 d§ lap lai tét (46
léch chuin nrong @i RSD = 1,6 %).

Bing 3. Ké1 qua khdo sét dg lap lai

— Dign tich pic Han lugmg tacrolimus | 75 1¢ (%) 5o véi ham lepng
STT | Lugmg can méu () ;mAu.s)p (mg/ g kem) cing bd

1 38754 566532 0297 990
2 3.7954 552396 029 98.5
3 3.8976 569945 0,297 99,0
a 3782 548930 0,299 99.6
5 3.8654 569832 0,299 99.8
6 37865 556423 0,298 99.5

Trung bink 0,298 99,2

RSD (%) 76

3.2.4. Bg ding cia phwong phap

Db diing cia phmm% phép duqc x4c dinh bing phuong phap thém chuﬁn nbwr sau: Thém mét luong chinh xéc
chudn tacrolimus vio nén miu thuéc md Protopic, tién hanh xir Iy mu nhir & myc 3.1.2 va phén tich trong cic
diéu kién séc ky & myc 3.1.3, Két qua thue nghiém (Bang 4) cho thiy, ty 1¢ thu hdi (thyc hién véi 3 mirc nong 4o
chuén tacrolimus thém véo nén mau) dao déng tr 98,2% dén 100,9 %. Nbu vay, phuong phap duge xay dimg co
a6 aung cho phép khi ép dung dinh lrong tacrolimus trong ché phim thudc mo Protopic va chirng t6 phwrong phap

chiét da néu & muc 3.1.2. cho phép chiét bét hoat chét.

Bing 4. Két qua khdo sdt di ding

Khi lupng | Lipng hu'mhmus c6 sén | Lugng chuin Di¢n tich pic Téng hrgng Luygng chudn | Ty I¢ thu
thir (g) trong nén méu (ug)  |tacrolimus thém (mAU.s) tacrolimus  |tacrolimus thu héi| héi (%)
véo (ug) fim thdy (ug) dirge (ug)

0,7745 2308 24.1 331203 254,6 238 99,0

0,7916 2359 24,1 325090 260,2 243 100.9
,7802 232.5 24,1 333298 2565 240 99.8
7799 2324 48,2 354635 279,7 473 98.2
,7755 2311 482 348842 279.3 48,2 100,0
7735 230,5 48,2 357654 2187 48,2 100.0

0.7674 228.7 723 402341 299.8 1 983

0,7607 226.7 723 397661 299.2 725 1003

0,7698 2294 723 405970 3016 2.2 99.9
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3.2.5. Gigi han dinh hegng. gici hgn phar hi¢n

Gi6i han dinh fuong, gioi han phat hién cia phuong
phap duoc xac dinh qua thuc nghiém bang cach tiém
cac dung dich chuan tacrolimus c6 néng d6 giam dén
vao h¢ théng sic ky cho dén khi khong con dap img plc
trén sic ky do. Két qua thyc nghiém cho lhay‘ [ nong
d6 15 pg/ml, pic tacrolimus trén shc ky db cao hon
khoang 10 Ian duong nén va & nong dd 5 pg/ml, pic
tacrolimus trén séc ky dd cao hon khoang 3 1an so v
dudng nén. Nhy vy phwong phap da xiy dimg c6 gi6i
han dinh lugng va gidi han phat hién véi tacrolimus lan
lugt 1a 1S pg/ml va 5 pg/ml.
4. Kétlugn

Phuong phép sic ky 1ong pha dao da dugc thiét Iap
dé dinh luong tacrolimus trong ché phim dang thudc

mé&. Phuong phap di xdy dung sir dung cft Apolla
C18 (250 x 4,6 mm, 5 pm) duoc duy tri & 50°C trong
qué trinh phén tich, Pha ddng 14 hdn hop Acetonitnl -
Methanol - Dung dich acid formic 0,1 % (10:75:15),
téc a6 dong 1 mU/phi, thé tich tiém mau 20 pl, detector
PDA ¢ bu6c song 210 nm. Phuo’ng phép di duoc thim
dinh vé& d6 dic higu, khoang tuyén tinh, d6 ding, &
lap lai, dugc xdc dinh giéi han phat hién, giéi han
dinh luong. Két qua tham dinh cho théy phuong phap
dugce xay dyng hoan toan phi hop cho viéc dinh lugng
tacrolimus trong ché phém thubc m& Protopic vi b
thé 4p dung dinh lugng hoat chét nay trong cac thude
m& c6 thanh phin hoat chét hrong ty.

Tai liéu tham khio .
L. A.Dasgupta, T.G. Timmerman, Journal of Liguid Ch ahy & Related Technol tr.95-100, 1995.

2. A. Fujiwara, N. Kihara, S. Koda, K Hane and T. Yasuda, Journal of Pharmaceutical and Biomedical Analysis,
tr 278-281, 2006.

SUMMARY

A reversed-phase liquid chromatography method was developed for assay of Tacrolunus in ointment. The method
was carried out by using a Apollo C18 cohumn maimtained 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 I 0 ml per minute, injection volume: 20 ul, analyte was detected by a PDA detector sei at
210 mn The method was validated in specificiry, linear range, accuracy, LOQ and LOD. Validation results proved that
the developed method was suutable for assay of Tacrolimus in ointment and was nsed to deteymine this active principle
in Protopic ointment.

XAY DUNG PHUONG PHAP XAC DINH HOAT LUC CUA STREPTODORNASE
TRONG CHE PHAM HON HOP CHUA STREPTOKINASE VA STREPTODORNASE

1. Pat vén aé

Streptodomase  la  enzym  thugc  nhém
deoxyribonuclease véi co chit dac hidu la acid
dcoxyrlbonuc]case (ADN). Enzym Streptodomase
la chch viét Al coa enzym deoxyribonuclease tir vi
khuan tan huyét Streptococeus  sp. (Srrep(ococcus
deoxyriboouclease) [4], [5]. Trude ddy cac ché pham
thuong chira don thanh phan Streptokinase nhung khi
phal hién ra vai tro tuong hd nhau trong ting tac dung
chong viém va tiéu huyét khoi cua\Slreploku\ase va

10

HA TH| MINH CHAU, TRAN TH] THANH HUE
NGUYEN TH] KIM HUONG. DOAN CAO SON
Vign Kiém nghi¢m thuée Trung wong

Streptodomnase thi hai enzym ndy thuémg duge phbi
hop véi ty I& 1:4 trong bao ché [1), [2], [3). Trén
thé gioi c6 nhidu phuong phép xac dinh hoat luc
Streptokinase da dugc ap dung nhung chura thyc su ¢d
phuong phép xac dinh hoat fuc clia Streptokinase va
Streptodornase trong ché phdm hdn hop dugc dua vio
céc duge dién.

G Viét Nam, khi dang thubc nay duoc nhap Khéu thi
céc phuong phiap co s¢ di duge yéu cAu tham djnh. Tuy
vy, véi diéu kién thi nghiém chua day du thi céc tie
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