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Preparation and Quality Evaluation of Liposomal Gel of M eloxicam

FENG Shu-hua , LI Ke'y{ , ZHANG Yan-wen’, LI Juan (1. College of Biochemical Engineering, Biejing Union University,
Beijing 100023, China; 2 Shool o fphamacy, Tianjn Medical University, Tianjn 300070, China)

ABSTRACT: OBJECTIVE To prepare liposmal gel of meloxicam, and evaluate its physico-chem ical properties. METHODS The

optimum com position and preparation process of the liposome was selected with orthogonal design. The shape, size and size distribution

were observed by scanning electron m icroscopy. The drug encapsulation efficiency was detem ined by GC. The gel was then prepared

based on the liposome, and the stability of the fomulation was also observed prelim inarilyy. RESULTS The obtained liposome had a

sphere shape with narrow size distribution, and higher encapsulation efficiency (67.8 *1.2%).

The prepared gel is sem itransparent

and melicera with good stabilityy, CONCLUSION The preparation method of meloxicam liposomal gel is valuable to be further inves-

tigated.

KEY WORDS: meloxicam; liposomal gel;, preparation; characterization

LG ERE (meloxicam, ML) IF /R 9T % 25 ( NSAIDs) ,
PRI A AL -2 cox-2) . FIHRIR 2218 2 TE Y
20h,38E H T V67 SR O KA YT 28 R Ik 56
KU EERIR A REER . BAR ML et TR
UM NSAIDs, B AT IR A B A RN AN id H ¥
A0t 97 BB R G 53R . A IR AT R D R B
FRL AT e AR A B e ¥ 2 T I R . AR
i A4 ( liposomes, LP)W\/E R I A AR 25 A A AL
PTG EE R 2540 3% B Wl AE B IR N T 1 2 0 ik I G 4
FR A0 E T A R0 B S AR P S R AT I v R, AT
DAV B8 75 vk ol £ S 385 3 B IR BT A4S ( MLLP) |, JF s LAl 4% At
IR 6 g BRAA b 5 s T8 BUR A AR Mk e T
5T .

1 S

TU-1810PCEE A3 6 FE T (A0 5 4 8 F A 2% B 57
LA ) B RAL (B KF] NIRO-SOAVIA A ) ; Maste st
2e 2000 G R E W5 A (P2 E Malvem A 7] ) ; RE-52C Jig #%
R A (TSR AR ) ; 802 B LWL (LG AR
HGARACART ) 5 KQ-250 B P i v WA (B2 LTI 88 75 A 3%
HIRAF )BT RF (METTLER 2 7 ) ; FEIXL-303% K %)
HEE T BT (B R ) B BEE KR TP-2A(FF T
LW AL TR D ) 289 B R R 24 (YL IR U 2l ) R0
RN L (o TR AR A R T ) BT (T i
VEDR P AP EE SR AL ) R B G-50 (AL R R
WA TE ) KON AL AR SR E R R = BR TT K
HMWRAR ) RE® g0 Filg NREIZH) ).

2 HikHgR

2.1 JRUIA I 2%

2.1.1 IERTRE LR KRR K &% K30k 3%
T R T ( MLLP)$0L SR T3 S8 75 92 ol o 38 6 0] 0, 3
LR 255 24k 20084F 4 A 2555 2

H(O)RCIECR I AR 44N 28 <K 52 G0 IR 5 JE [l 7 ) o
#I A(PC/CH, mg* mg "), KWHEE B (C), KILE K
PBSHIE C(mL), AHEMAEVIHE D(mL) ,FAHER 3
DI R 1, 4% Lo 3 R 2 HEsE e LR 2.

x1 FRAKTE

Tab 1 Factorlever of test
K Aln&2 4 B/C C/mL D/mL
( X200 mg)
1 1.571 40 8 30
2 2.001 45 10 40
3 2.5.1 50 12 50
£ 2 Lo(3)LEKEITER
Tab 2 Design of orthogonal test
iSES
DM as Y /%
A/(mg/mg) B/C C/mL D/mL
1 1(300:200)  1(40) 1(8) 1(30) 51.85
2 1(300:200)  2(45) 2(10) 2(40) 50. 88
3 1(300:200)  3(50) 3(12) 3(50) 63.75
4 2(400:200)  1(40) 2(10) 3(50) 75.32
5 2(400:200)  2(45) 3(12) 1(30) 68. 78
6 2(400:200)  3(50) 1(8) 2(40) 75.16
7 3(500:200)  1(40) 3(12) 2(40) 60.83
8 3(500:200)  2(45) 1(8) 3(50) 53.49
9 3(500:200)  3(50) 2(10) 1(30) 62. 59
K1 55.49 62.67 60.17 61.07
K2 73.09 57.72 62.93 62.29
K3 58.97 67.17 64.45 64.19
R 17.60 9.45 4.28 3.12

SO A5 R RO DLEL SO Fe bR i B L2 RN - A2,
B3, C3, D3, R ON B AE 400 mg MH[E BE 200 mg, KILIRE 50
C KAEW PBSHI AL 12 mL AT 50 mL. oo OP B
5 L 0 e 0 L) B i g o
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2.1.2 MLLPIHI& T2 FEERIONBENG 400 mg, IH[H
200 mg, FWEEFE 150 mg, fE4EFK E10 mg, BT 500 mLAHTE
A 50 m LR K AEIE T 50 CIEIRKE
FAERE AR RANAERETH 100 v min” ' KOIR R4 1F N2 BR S
AR A 7R RE b T8 B3 50 (R S IR S, e R N 50 €I
PBS( pH 7.3)12 mL, A& ZGE 5 PAX , 50 CIHIWT KA 5 min,
{7 g 2 IR BRI A MLLP B B 7R o R 38
WL E 7E 90.3 kPaJk Jy FARH 120K B KR CU 2% FHIRAE .
2.2 MLLP [ i T

2.2.1 BHME  MLLPIEWE FEIXL - 303 K 4 H 85
F B BRI 40 000 £ FALEIFI L W kL S ERTE L
KA KA W WL L R . SRE 1.

Kl 1 MLLPA 7Rl

Fig1 Picture of MLLP by electron m icroscope

2.2.2 WAEERENM  MLLPIRZWH Mastesizer 2000
WO W 52 O AT R JE 43 A1 g KA AR TPy e 40 ~
110 nm A .

2.2.3 GIEMME P KR R0k I 8 L I 2
B 5 mLSERHAE SR 3 R s AREA I PRSI
fRE 0.5 gl BAE G-50 BER K £l B 2 L ALLL 2 000 1o
min HE B 3 min, BN MLLP & 1 mL, B0 3
m in, WAL B LV, TN PBSYAWR 1 ~2 mLAK ik 5T 1
WESORA I dt—0F pBSHWR R ZPEM 2 ~ 3%k, 54t
WO 0 Lo R, G BN 24 P O 0 N R L 4 ) R R
28 TCK A B 1) 5 A IR O T ¥ RN 5 A U0 8 2 A T
W FE <2, 4. 3" WU R T7EIIAS, WA w, BB Y =w, (W,
+W,) x100 %, (W, BEEEFERN AR S, W, K
WA S A ) ARAEEN (67.8 £1.2)%
(n=3).

2.3 MLLPHERH ( MLLPG) 1 il %

FREL 0.3 g R 940, Hih 10 mL I PBSH 5 mL
R, WKW W= L EE LR pH oA 6. 0 ~6. 5.
I MLLPVR&W 8 mL IIANIE R PBSFRE & i N 2% Ik 47
HIHBERS LT INL AL 0.1 g d )G N PBSZ 100 g A &
TRREIE R HWAE . RS AN B 0 R
pHM 6.0 ~6.5.

2.4 MLLPG & m &

2.4.1 FRUEMZMZHIC) WE P hE B ML RS

G I 0.1 mole L "AAAMELHI B AKIEN 1 mge mL™'

B BUE R 95% LMEMREE 30 Bge mL™',7E 200 ~ 400
e 124
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nm PO F L AE 362nm AT WU L [R]VE M MLR
2500 R OR [R] 1R 98 4 1 A IR, WA s e O B
EPA

BRI EEE G MUAHE S I 0.1 mole L'A
AL 1 mge mL 'FE S G SR, RN 1.0 mL
B o100 mLEJHEH H 959% S BER R 2 20 B 4 i) A I
1.0,2.0,3.0,4.0,5.0,6.0 mLT" 10 mLEIE T 00 95% &
B SE 2 AE 262 nm PASAL I E WG R | LAWK DG B 5 YR B kg A
br, flbr M gk, SRAFRIA AR : A=4.507 x10° C +
0.647 x10°%, r=0. 999 9,45 KK MW MLTE 10 ~60 Hg-
mL ™ NP R R AT .
2.4.2 [ EREEERE  20E R 10 glRm
W ML) 80% 100% 120%[W7J5L245 I A AR N (1) 2% (1 I
JEAREEIE 4% < 2. 4. 37 TU N8 AW #5360 45 3
P E B B R 101.96% , RSD =2.73% (n =9) .
2.4.3 FESEENE B XS UBEAR JHFE B KXW 940
3 9 il 2 M S 7 16 6 e 4k 1 T s Ak T TRE L o 6 R 9
T AR AE I R TR 4 E € 200 ~ 400 nm I K V0 [ 1
1E 362 nm G W W Wt W H R s A2 2 1% R G A
YEM .

¥ kb J7 i % 3 it MLLPG K & (it 5. H060503,
H060506, H060508) , % HUFE & 5.0 g X% R &, N TG/K &
WEE LA RRE 5 min MIIE R 0.1 mole | L ASLEN FRHE
I os o ZRERRE R LB AEIGE VA& AR sHER
mHt ML & 2 0 AR R &Y 100.54%, 100. 44% ,
99.20% ; RSDZA M 1.57%;0.82%:0.66% (n=5).
2.5 JRHE R IRE

PUH ] MLEE T ( MLG) A HRAL  EAT 25 1 BBz J= 3
R A, MUIR AR BEIR BAUE B 14.82% % N i f =t

75.62%. ML Bt K R BUIE & 33.76%, % W i B &
19.62% . SEUHUEWT IR B At IR )5, BANGE i SRk /) |

FE VYRR o B N B T AR RRK R ) AR A
FHEE .
2.6 BRI SR

WHAF M 4 AKTE (2.0 20.6) kg, TAZHT 24 ni5 %
T AT M R E L 5 om x5 om, IEF IR, —
MRAS & 25 15 PO BERE 7, 73 — ik ML i BUMR BE IR 7 0. 3
g B — VOGB4 25— J W52 B2 kA Ak, | o HH DL 20 B R K
Ji S O
2.7 MLLP&RFIHID R e v 56
2.7.1 WBEETE REERI B R T AR A
M & 20,40, 60 CHEETREIFETIHE 10 4,25 T2 0,5,
TORIUH WS AN IFAR T 75 e 5 7 12 B A 3 26l g
T WIS A Rt AR IR 3.
2.7.2 JGHISCER RS RRI— @ AR N % 3 T 0 (385
M TIEEN 4000 xMA&AF TR 10 0,56 0,5, 10 R
M5 & Tfe s 45 R HE 3.
2.7.3 WFER MK R B AR 3 HURE A TAR N IR

LR 2525 24 2008 4F 4 HEE 2553 2




(RHY AN 75%F1 92.5% fEHL 25 CHI% M A 3% N ICE 3 itk

10 d, & I HORE I e & T dE A 85 R W% 3. 3.1 IR TR IR VR A FH R0 R N 24 ) 1 B2 Tk P 1
* 38 MLLPEURA MR LE R (n=3) B R L B T R AR Ak AR
Tab3 Results for the stability tests of MLLPG( 7 =3) BEH R (AR E ).
Sl WA /4 Sl AR % Bt /(2/100g) 3.2 I AR AR I8 3R B G RI R i TR 4 e 1 e e P R
20C 0 LAt 66.50 0.104 8 ul"ﬂiﬁk ,Y'E—I%J—il%‘l(60 C )*uj‘tﬁﬁ%,ﬁ:‘F,S dV\J@;:ﬁﬁTl%T
5 Tk 65.28 0.103 2 Z54%,10 d FEET L 11% D N 8GRI A7
10 HA 64.92 0.105 7 3.3 DRI AIA 5 g8 /K I3 BT DA B e Ad e P 52
40°C 0 #LD@ 66.50 0.104 8 NI
5 TeAEA 66.48 0.105 4
10 T4k 65.84 0.106 5 REFERENCES
60°C 0 LAt 66.50 0.104 8
5 £, 45 62.98 0.098 9 [1] CHEN X Q, JINY Y, TANG G. New Pham aceutics(:Hi 4ii 24 4]
10 RGN 56.06 0.095 7 2% )[M1]. 15th ed. Beijing: People’ s Medical Publishing H ouse,
4000 Ix 0 T 66.50 0.104 8 2003:195.
5 PREAR 62.52 0.096 6 [2] MEIJG. Phamaceuties of Biotechnologic Dmg(i%fiﬁ\%% )
4 f’ﬁr%%é'_é 55.36 0.092 3 [ M. Beijing: Chem ical Industry Press, 2004: 242.
RH 7588 0 iae 66.50 0.1048 [83] GESR,AN F R, CAO H M. Investigation on the dissolution of
5 T4k 66.56 0.105 8
X meloxicam tablets and evaluation to the in vivo and in vitro correla-
10 TA L 65.90 0.104 6 ) N
RH 92, 5% 0 AL es.X0 Y 1048 tion[ J]. Chin J Hosp Pham (' [ P< Bt 25 2% 24 7K ) |, 2004, 24
5 TAR 66.26 0.106 5 (11):687-689.
10 ToAEAK 65. 46 0.103 2 Wk H #1 - 2006-08-26






