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(859.82+103.20)F1(925.77+138.42) mg-L™, AUC,., }(42976.37+2429.49). (14085.19+1635.84)F
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2.1 LVFX

KRR K LG 0.030 g 17 80 mbL yESTHIZK,  In#VE i IF I SRR A ) 2 0.33 g.
NaH,P0,0.5 g. %1tk 0.60 g, EWI RN 0.1 9, SEWMfG, A SAMEHORT pH EHZ 6.0,
BUFERIS), RS 7K A 100 mL. H] 0.22 um JEREERIRLIE, W5E pH (A& E-5% )5, JoR %
RIS
2.2 LVFX Levofloxacin hydrochloride in situ gel, LVFX-1SG

TP BB . ¥ 20 g WK VPI 407, 8 g iYL 188 LU 0.2 g i W RIR AR
GRA, TEid g T EEIMAE 4 25 S AR I, AR Y IR A7
SRR K T8 e, ARG R R UKFT IR AE 24 h LB, H R RE Y TE AR 208 B
2.3
2.3.1

SR Bt 5 1500 ) IR Bl BE o AE PU MR R N2 5 g BER BRI B 17, JEr PN 0.1
RS, BB N BB THE, AWK EMORMBURL 90 ©,  LLWIRAN AR A4 U BN I R 3 o AR A%
WL, JELLNE 3 R, S RBCPEME. WARRER Y 28.8 o [RINZEE T B 5 B IH K
(simulated tear fluid ,STF) LU LE 4 40:7 W ELBIE & 5 RIS EEE T , Bl 45 5 33.8
2.3.2

K TR B T R ST BV W (STF) W RE BT R AR AR AMRE 2. 16240 3 g BRIV I A B 73
SEMEME T, BT 35 BEEAKG A 10 min, ST . A 35 HIBHIHR
2 mLAERBEIRA BT, /DO ERAE DL SR B R T . A H iR IR 10 min J&, SERIEUE]4 HR
JU, FAREANR AT, PR IR A, X5 HOCKHIR T 35 Fild 10 min, #h 784 IR/

FOFAREEYRE; 10 mine Wt S R ERA, H R RIRBUAL 10%. AR 8] 5T 22 57 B A B
o

LABRERE RARA R I () R I, A3 BRI R it 2, LB Lo R T S0 A5 2 AR I
FEab AR b PEJS L  ROBAR A E VAN IR (A G 2500 SRR . DA SR AR 2 MR T
I TRIVEIE], F3RIZ5 e R 2k, LI 2. R S8R pie AN 24 ) S BURE TS 796 I i) =] U1,
£ RAFIERPERIDE (>0.995), o tHZ N I Ik ASCHEE T A IS AR 7 500 0.2%
(12 IR A (HA-Na) (14 77 YH B0 B i 1) (R R b B 2RI Tl

i1 gel disolved g
Lo
L)

0 20 40 ) 80 100 120 140 160
timin

M -HA-Na(w=0%, after diluted, »=0.998 5); # -HA-Na(w=0%, before diluted, »=0.995 8 ; " ~HA-Na(w=0.2%, after
diluted, =0.998 3); = -HA-Na(w=0.2%, before diluted, »=0.998 1)
Fig.1 Gel dissolution profiles of LVFX-ISG before and after STF dilution (n=3)
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M -HA-Na(w=0%, after diluted, »=0.999 0); # -HA-Na(w=0%, before diluted, »=0.995 3 ; " ~HA-Na(w=0.2%, after
diluted, =0.999 2); = -HA-Na(w=0.2%, before diluted, »=0.997 1)
Fig.2 Drug release profiles of LVFX-I1SG before and after STF dilution (n=3)
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#+ —Before diluted; m —After diluted
Fig.3 The change in viscosity of LVFX-ISG as a function of temperature

2.4
2.4.1

3% FE: Kromasil ODS-Cyg (4354 (4.6 mmx200 mm, 5 pm) , %izh4H:50 mmoleL™ MRV
W =28 pH %8 4.0) -2 ERIEL A 81:19) , Al K. 290 nm, %iik: 1 mLemin™ MEFE &
20 pL.
2.4.2

K A28 mmIKgEACH B 1 1.5 mLELCE I, BURERT, REHARILE R . KIRaCR A RIRIG,
o AT, B, RS SR AT VR I A 5 B O I T . A B A 1 19 5 ke
SERFER I /D o [ B OVE HP I PRV [ ERIR I 5670 A (LMPX)W 50 mge L™, LLSESIAHC #1150 pL,
IMARAIFI150 pl, J7E5 min, 3500 remin™Z5.0210 min, WL 135 %20.0 pLBEFE .
2.4.3
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I FTHBL N RE R JEES IR 2 VB B S R K i 25 e IRV, 42.4.27 4% Ak
B, OHERE, GURILIE 4. AL A PR PRI FORAE S E TS T

1aof 1ooT 1 1007
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InE D UL LU
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1-LVFX; 2-LMFX
Fig.4 Chromatograms of blank tear(A), blank tear with LVFX(B) and tear sample(C)

2.4.4
B FHA ¥ LR S ARG R ) B B2 730 05+ 1.0 . 5.0 + 50.0 . 125.0. 200.0.
500.0 mg* L™ [ 518 70 48U 00 J2 R SIRRAEV 50 pL AN FBIBELCH b, I AR 50 pL, AR S AH
100 pL, fHEAFACFE G FE S 25 IR 4 59k 0,125, 0.250. 1.250 . 12.500 . 31.25 . 50.00.

125.00 mgeL™, %€ 5 min, 3500 remin™ B5.0» 10 min, WREC 35 20.0 pL dEFE.

PL LVEX TR BN REARER . LVEX 5 AR TR EL AR A AR KR, BEATE AR MIE, 4315005
JiRE k) 4=0.062 7p-0.017 1, r=0.999 7, 45 FE W], LVFX 7 0.125~125.000 mge L™ Py 5 i A b 2
RIFEIERR.
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B EIVEE 23 BN TR B 1, 50, 200 mge L1 2R 42 S80S0 B RAUBRUEVR TR, $22.4.2”
S P ITTERIRAR By m3ANBTEIRERE S, RN ERIR I E 6 RN IF S AN AR B R4
SEFER R LG, VR IR R R . S TR IR IR, [ R R ERE6 IR, T H RS
B, L3 dS ERELIR, THE H DR S

SRR R, %7 R A AR YP EAEL, 50, 200 mge Lt 34N BRI T R TH BORE S AR B R
KO3 86.1 % 96.4 %F194.2 %. P bR ERIRIS VDAL IOTHRRE S HEER A 494.2% PRI
K, HAN. HIARZERTUE N, Z5 e SRR 2 85 R ar, T T 3R IR A U b 22 YR
st A 5
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Table 1 The extraction recovery and precision of levofloxacin and lomefloxacin in rabbit tears(n=6)

M Precision
ean
Substance pl(mgeL™) R o
ecoveryio Within-day RSD/% Between-day RSD/%
1 86.1 7.85 9.47
LVFX 50 96.4 7.37 7.22
200 94.2 12.2 1.66
LMFX 50 94.2 6.95 5.00
25
25.1

AR R 3 il 3 I 1 3x3 T Uy sEg it K 6 K ARBEHL A 3 4. Mt IR
e S A K R A IERE N TSR (R, 48D LVEX HHRFEHEIRGE (T LVEX W
RRAIRER (T) %50 uL , MG IGZ) 30s, 7077 5. 10, 15, 30. 45. 60. 90. 120. 240.
360 min HUFE, 48h RSN . ke T-20 /A7, £
252

SR Ty T 2 HEHIRIRI ) 3 2255 ) 2 BB A2, THW 244 T B — I ) ith 2 WL <15
K DAS2.0. Uik 252 5 FE v X B 34T A B, SRAGTRBUST R IR B - ) il 2 R AR CAUC,.) JF3y
A I 1A] (MRT).

Table 2 Main pharmacokinetic parameters of LVFX in reference(R), eye drops(T),and in situ eye gel(T,) in 6 rabbits

Parameter R(marketed product) T1(eye drop) T5(in situ gel)
pmad (Mg L) 925.77+138.42 859.82+103.20 1249.54+190.45
AUC,.

° Lo 15760.37+£3 143.25 1 4085.19+1 635.84 4.2976.37+2 429.49
/(mg-L™-min)
T(MRT)/min 26.85+1.83 28.53+2.18 83.70+8.29
1.6
1.

p LVFOIg L)

0.
a.
0.
0 B0 100 160 200 280 ano 3080 400
iimm

+ -LVFX-ISG ; m—Reference; —-LVFX-Eye Drops
Fig.5 Concentration-time curve of LVFX in tear after topical administration of Reference, LVFX eye drops and
LVFX-ISG to rabbits(n=6)
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25.3 -

3 DR T B TR K YR0RT 1 A3 I 98 LA i A0 g IR 8 R s e R I Y e 2 (1) = % 24 80y 2 2 5 A T XU
ARG, AR, IR A I AR AL S R A ) E S AR B E R (P>0.05); 1
B T IR R RN BT R T B ) 4% 2 B2 ) 2 S AP A B35 25 v (P<<0.05), HEER4L AUCy, K&
MRT BH 55k 5 10 AL o il SO FH 6 8 P T 0 24 0 0 Ak P — Ik 1] i &1 T AR (AUC) Ay i 485 ol 5] )
2.73 £, V¥ R A) A i R 3.12 £ o Uk BRI UM i T LA AR 2 W T R P B I ), A
PR B A, N TTER S AR R
3

a. SCHR[SIHRAE AR FH 54 R AR Ay 25~56 pl , ~FIZ5% 40 uL, T 45 32 N VH R AR TR A
7 uLo SR BRI GIERE G S IHBOR S AEE IR i i . R 2o R BT et e, 8 o6 S TH
FRE T T BN o AEARLS 25 IS DL SR AT 8 2 ), DRI, IR0 PR Ak a6 200 2% 18 380V Y00 8 1)
Mo PRI, ARSCAE #2521 BB v B UL YE YRR RS 1T I A I, T s v vl RN 2 P R T A T 4 LA
SR P S FR AR o

b. FiREHT i 1 e il 8 ] LACRAIE AT S A F T B RAFIshtE, I ELIg AR B4 VH
FEJEAIRETE IS o TRV I RN 25 D RE TRt R W, e i e 29 IR I R LR 3%, by b
TN T2 550 0.29% 1375 BH 0 [ B o] 14 5 et 88, AV YRR 8 17 i #6 J s Td R 24 DR TR A T o o
R IR OO o B R R TRURY B B RS T g N, IR B ARAR I BE R, RS RE SR N, Y
T T DABRAR B S v R B, AR AN R L 20 P B P AR A a4 R PR i B R AR A th et — 20
YOUF T %A J7 (A EE

C. X THRRI Ctgn Btk 2515, TR 25 BT IR BEKF SRR (gl A2k
YRR FEE TR B AR DG o DRI, JEAT VI 23 B 5 5 DN 10 2 A P AP 5% 2R 48 FH 2 1A A FH A 4
(1o 8IS LG [R]— 25 AN IR AR, FETE b 25 P R TR B S R RN R), X6F 23 B W e 71) 28 ] S A< IR
S B ST 1) R X 2 WA S A TS, SO 2 BT SR £ 495 F 0 A Y EURY: 52 2 2% Schirmeer
Sttt AR AR IR (e 4R P 5 R B B T AR AR, TE BBV VAN 1850 25 o

d. BRI, AUCH MRTRERIIN, 20l h i1 2.73F3.124%, X2 th TR AEIR A
RAAAAS, FREERGIN, 98D T S5 MR N TEBON 29, AT B T 25 )1 A ST S T PR T B
6], ROKEE T 299000 AR H L
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Preparation of levofloxacin  hydrochloride  ophthalmic
preparations and their elimination kinetics in rabbit tears

SUN Hui-hui, GUO Ying-jun, ZHANG Wen-ping, WANG Yan, HE Zhong-gui
(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China )

Abstract: Objective To prepare levofloxacin hydrochloride(LVFX )eye drops and thermosensitive in situ
gel and compare their elimination kinetics in rabbit tears. Methods A single dose of LVFX eye drops and
LVFX -ISG were given topically to 6 healthy rabbits. LVFX concentration in the tears at different sampling
time was determined by RP-HPLC. The pharmacokinetic parameters were calculated. Results pmax Of
LVFX-ISG, self-made and marketed eye drops were (1 249.54 + 190.45), ( 859.82 =+ 103.20 ) and
(925.77 +138.42) mg-L™, AUC,., were (42976.37+2429.49), (14085.19+1635.84) and (15760.37+3143.25)
mg-L™min, MRT were (83.70+8.29),(28.53+2.18)and(26.85+1.83) min, respectively. Conclusions There
was no significant difference between the self-made and the marketed eye drops, while the AUC of in situ
thermosensitive gel increased by 2.73 folds and MRT increased by 3.12 folds compared with the marketed
eye drop. The LVFX -ISG had significantly improved bioavailability by prolonging drug resident time in
eyes .

Key words: pharmaceutics; in situ thermosensitive gel; elimination Kinetics; ocular bioavailability;
levofloxacin hydrochloride
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