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Preparation and evaluation of pilocar pine nitrate insitu gal for ophthal mic use
ZHU Jing,JIANG Feng, YAN Hui , WAN G Cheng-gang, WAN G Chun-long
(Tianjin Medical University, Tianjin, 300070 ; Tianjin Institute of Pharmaceutical Research, Tianjin, 300193))

Abgtract : Objective To develop and charaterize a series of Poloxamer- and Carbopol-based insitu gel
for ophthalmic use as to enhance the ability of drug to retainin eyesand delay drug release Methods The
gel was prepared usng Poloxamer 407/ 188 and Carbopol 974P as gelling agent and viscosty enhancer ,
respectively. Rheological characteristics were eval uated and behaviour of drug release in vitro wasinvesti-
gated by modified Franz diffuson cells Results The rheological study indicated that the gel was physcal-
ly entangled polymer solutionsat 20  and then converted into a network structure with secondary bonds
at 35 . The gel released the drug molecules dowly in 4 h The best fit model was Higuchi matrix model
(r=0 992 3). Formulations conssting of Poloxamer 188 and Carbopol 974P were proved to be able to
decrease the drug release speed efficiently. The impact on elastic modulus G' of the gel caused by those
two were different. Conclusion An insitu gel with suitable sol-gel transition temperature and sati factory
release pattern could be achieved by adjusting the ratio of Poloxamer 407 to Poloxamer 188 The developed
formulations have the ability to prolong the ocular resdence time, which suggests it may be a new durg
delivery system with bright future

Key words: pilocarpine nitrate; ophthalmic insitu gel ; thermosenstive; rheology , sol-gel transtion
temperature; invitro release
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Table 1 Correlaton coeffieients of pilocar pine nitrate insitu forming gel
Higuchi Ritger- Peppas
1 17% 407 + (PN) 08949 08112 0.8930 0.930 6
2 17% 407 +10 % 188 + (PN) 09339 08988 0.992 3 09752
3 17% 407 +1% 974P + (PN) 0. 936 5 0. 895 8 0.992 4 0. 965 8
3
17 %(0. 17 g/ mL) 407
G <G, :
: 26 27 _ 7 [1] Deepta G, Henry F E Ocular drug delivery [J]. Expert
. Opin Drug Deliv, 2006, 3(2) :275 287.
G >G (2] y , =3
, [J]. ,2010,33(1) :27-32
35 0 20 Hz ’ [3] SvaNaga SA, Yashveer S, Dayuan G, et a. Desgn and e
valuation of novel fast forming pilocarpine-loaded ocular hy-
G>G, drogel s for sustained pharmacological response [J]. J Contr
, Rel , 2009, 137:152-159.
[4] DirkS Thermo- and p H-responsve polymersin drug delivery
' [J]. Adv Drug Deliv Rev, 2006 , 58 :1655-1670.
’ ) [5] Katarina E, Johan C, Kaisa H. Rheologica evaluation and
, ocular contact time of some carbomer gelsfor ophtha mic use
[J]. IntJ Pharm, 1996, 137:233-241
[6] NanjawadeB K, Manvi FV, Manjapp A S In stuforming
17 %(0- 17 g/ ml—) 407 10% gelsfor sustained ophthal mic drug delivery [J]. J Contr Rel ,
(0. 10 g/ mL) 188  1%(0 01 g/ mL) 2007, 112:119-134
h [7] Jens C,Annnick L. Optimisation of carbomer viscous eye
974p 4 drop: anin vitro experimental desgn approach usng rheolog-
, Higuchi r= ical techniques [J]. Eur J Pharm Biopharm, 2002, 54:41-
0 992 3, : 50
[8] Katarina E, Johan C, Roger P. Rheologica evaluation of
poloxamer as a in stu gel for ophthamic use [J]. Eur J
Pharm Sci , 1998, 6:105112
[9] Gang W, Hui X, Ping T D, et al. Thermosetting gels with
, ’ . modulated gelation temperature for ophtha mic use: the rheo-
(Blngham logical and gamma scintigraphic studies [J]. J Contr Res,
plastic) , , 2002, 83:657.
[10] [S]- . 2005.
[11] Hagerstrom H, Paulsson M, Edsman K Evauation of mu-

coadhesion for two polyelectrolyte gels in stimulated physo-
logical conditions usng a rheologica method [J]. Eur J
Pharm Sci , 2000, 9(3) :301-309.



