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Abstract: The aim of the study is to prepare flurbiprofen axetil nanoemulsion-in situ gel system (FBA/NE-
ISG) and observe its ocular pharmacokinetics, rheological behavior, TEM images, irritation and cornea retention.
Production of nanoemulsion was based on high-speed shear and homogenization process, and then mixed with
gellan gum to prepare FBA/NE-ISG. Rheological study showed that FBA/NE-ISG possesses strong gelation
capacity and its viscosity and elastic modulus increases by 2 Pa's and 5 Pa respectively when mixed with
artificial tear at the ratio of 40 : 7. TEM images suggested no significant changes in particle morphology of the
pre and post gelation. Good ocular compatibility of FBA/NE-ISG was testified by the irritation test based on
histological examination. In vivo fluorescence imaging system was applied to investigate the characteristics of
cornea retention, and the results indicated that the nanoemulsion-in situ gel (NE-ISG) prolonged the cornea
retention time significantly since Kyg.isg (0.008 5 min') was much lower compared with flurbiprofen sodium eye
drops (FB-Na, 0.03% w/v) of which the Kgye grops Was 0.105 2 min ', indicated that the cornea retention time of
NE-ISG was prolonged significantly. Pharmacokinetics of FBA/NE-ISG in rabbit aqueous humor was studied
by cornea puncture, the MRT (12.3 h) and AUCy_, 51, (126.8 ug-min-mLfl) of FBA/NE-ISG was 2.7 and 2.9 times
higher than that of the flrubiprofen sodium eye drops respectively, which meant that the ocular bioavailability
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was improved greatly by the novel preparation. Therefore, FBA/NE-ISG can enhance the ocular bioavailability

by prolonging drug corneal retention significantly.

What’s more, encapsulated by emulsion droplets prodrug

flurbiprofen (FBA) instead of flurbiprofen (FB) can reduce the ocular irritation.
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pharmacokinetics
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Table 1 Characteristics of different dosage forms

Parameter FBA/NE FBA/NE-ISG
Particle size / nm 184.2 174.8
PI 0.203 0.234
EE /% 98.8 99.7
pH 6.96 7.17
Osmotic pressure / osmol-kg ™’ 0.302 0.313
Viscosity / mPa-s 0.8 52.0

FBA/NE: Flurbiprofen axetil nanoemulsion; FBA/NE-ISG: Flur-
biprofen axetil nanoemulsion-in situ gel system; PI: Polydisper-
sity index
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Figure 1 Effect of different ratio of FBA/NE-ISG and artificial
tear on viscosity
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Figure 2  Effect of different ratio of FBA/NE-ISG and artificial
tear on elastic modulus (G')
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SPRIFE 160 nm A AT, R ACINAR 45 SRR AR —F
GEV A DA 22 R B S i TR, TR R B T
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40 1 7 WA RANRERTG 1 TEM B, FLEAR W
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Figure 3 TEM images of FBA/NE-ISG (left) and FBA/NE-ISG
with artificial tear (40 : 7) (right)
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[ FB-Na Ji R4 (0.03%, wiv, &l 4C) i fE bR
20 1o 45 ) 5 BE T LR $ i FBIREE (0.1%, wiv),
P b e 4 i 25 AL BOA AR S A W . (B 4D). bk
S5 ULH, FB BAT T I A b B 40 P 45 47 580 R,
LA 2580 At e P52 38 o o 8 i H A A [ 24 4k
[ 1) FBA/NE fll FBA/NE-ISG 41 (0.1%, w/v, ¥ 4E, F)
W) S 7 A Bt A e e, T R IR b R 7 5 ORI
SUMi s, bR g AR A SN A RS T SR L, AR L AR E 4
B, 2t R
5 THEIRBGIFOHIF AR BT

falar gk (K 5) iR R, TRz
FHAGE BRAEH, 29WEIR R & —%sh )
SRFAE . WA AT 45 245 JE AR EE R, 30 min A 520
SR R 5% /i AT, ST B Keye drops M 0.105 2 min '
JELANE B 102 4 8 1 i Y ok 0 2 01, A 4 K
oh0.008 5 min~", LU UG Z8 T UK LR
41, 52505 0~90 min W, “FI45¢ G50 4EFEAE 80%
JiAq, & 240 min I NE-ISG 415 630 B )57 51 Je: ¥

Figure 4 Histological examination of excised rabbit cornea,
stained with HE after incubation at 37 ‘C (x400). A: PBS; B:
SDS-PBS (0.1%, w/v); C: FB-Na (0.03%, w/v); D: FB-Na (0.1%,
w/v); E: FBA/NE (0.1%, w/v); F: FBA/NE-ISG (0.1%, w/v)
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Figure 5 Curves of cornea retention of different dosages (n = 3)

6 ABRFREREKAHE

F W KA B g ih s 6, £ 2 h&7
8% EE SR B 1L T 515 2 . FB-Na i IR
(0.03%, wA) TEEZ5)A 1.5 h (The) ZEAIEF] Cha
(0.178 pg'mL™"), MRT £125 4.6 h. BT ZERAA,
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Figure 6 Concentration-time curves in aqueous humor after
topical application of different dosages (n = 3)

Table 2 The main pharmacokinetic parameters in aqueous
humors after topical application of FB-Na eye drops, FBA/NE
and FBA/NE-ISG to the rabbit eyes (n = 3)

Parameter FB-Naeye drop FBA/NE FBA/NE-ISG
FB /%, wiv 0.03 0.1 0.1
Tnax /h 1.5 1.0 4.0
Crnax /ngmL™ 0.178 £0.009 0.16=0.07 0.257 +0.096"
Ty /h 3204019 54+2.1 8.5+ 1.6
MRT /h 46+03 7.1+3.8 123+23
AUC)_pn /pgminmL™"  432+69  581+17.1 1268+7.5"

*P<0.05, "P<0.01 vs FB-Na eye drops
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BT 25 A1, FB-Na i HIR v 20 1) #1141 i 45345 3%
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o3 B U] 1 Sak s A ) 2 W B A T e 38 s e,
WA K FLA 29 AL T S, T DABRAR 25 4
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R,
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IR PERT R B E N TVHBOM N & 8 i i &, %
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NE-ISG HAEL )R 1.5 h A 5600 5 4h AR F7
80%, 4 h J5 M2 GaR LT bR &2 20%, 29341 9
5, FLAT R (0 3G 50 25 MR e i B IO RUCR, mTSEIR 2
WITENR R 1 FR R T
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KL, B3 oK 258248005 bR, FBA/NE-ISG ] AUC121
J& FB-Na i HR 11 2.9 %, R AR FH B e 4 v
FBA/NE-ISG ] MRT (12.3 h) #JJ& FB-Na ] 2.7 £,
RO, IR IR 25 BT B R SR 1K 4 2/ H
WA 2 H AL, 258 A i R 5 KN
FB R e T gk FR i K mf v), X R IR AR f5 4t
RIBIT o

Zx b, FBA/NE-ISG H A7 FEAR 24 W AR SRl itk Jo
Fr L 27 05 R 209 KRE AL, R RICEE s I DR A FH T
P 9D FH 25 8. Ik 4h, FBA/NE-ISG [ 5 I ik
BT, i muEen, FH 257 USSR 9K
FL— 3 T BRI JUAT S i e — N R s R R 2
IR 2 R e
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