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3. 3. EXPERIMENTAL METHODSEXPERIMENTAL METHODS
WaterWater--swellableswellable crosscross--linked polyurethane inserts (polyethylene glycol 8000:linked polyurethane inserts (polyethylene glycol 8000:

dicyclohexylmethanedicyclohexylmethane--4, 44, 4--diisocyanatediisocyanate: : hexanetriolhexanetriol, 1:2.8:1.2) of 0.8x10x30 mm were , 1:2.8:1.2) of 0.8x10x30 mm were 
manufactured [3], purified twice with water then by 25% ethanol manufactured [3], purified twice with water then by 25% ethanol at 25at 25°°C, and dried in a coating C, and dried in a coating 
pan for 24 hrs.pan for 24 hrs.

Purified polymers were loaded with Purified polymers were loaded with fluconazolefluconazole by incubating and mixing for 20 to 24 hrs in a by incubating and mixing for 20 to 24 hrs in a 
solution containing the desired solution containing the desired fluconazolefluconazole and HPBCD doses for 24hours at 25ºC.  Loading and HPBCD doses for 24hours at 25ºC.  Loading 
solution was either 25% ethanol (Table 1) or 50% ethanol (Table solution was either 25% ethanol (Table 1) or 50% ethanol (Table 2).  Swollen loaded polymers 2).  Swollen loaded polymers 
were dried under vacuum.  were dried under vacuum.  

The amount of The amount of fluconazolefluconazole released from the hydrogel was studied by dissolution (USP paddreleased from the hydrogel was studied by dissolution (USP paddle le 
method). The following parameters were used: paddle speed 50rpm,method). The following parameters were used: paddle speed 50rpm, temperature 37ºC, media temperature 37ºC, media 
500ml 500ml deioniseddeionised degassed water, 20mm path length cells and wavelength of 261nm.degassed water, 20mm path length cells and wavelength of 261nm.

5.  CONCLUSION5.  CONCLUSION
Loading 50 mg of Loading 50 mg of fluconazolefluconazole with HPBCD in crosswith HPBCD in cross--linked pessaries resulted in controlled linked pessaries resulted in controlled 

release, with and without HPBCD, and with acceptable polymer sharelease, with and without HPBCD, and with acceptable polymer shape and surface appearance.pe and surface appearance.
Dissolution results of 100 mg target dose indicated that 95Dissolution results of 100 mg target dose indicated that 95.7 mg of .7 mg of fluconazolefluconazole can be loaded can be loaded 

into pessaries using 25 mg of HPBCD.  As HPBCD concentration incinto pessaries using 25 mg of HPBCD.  As HPBCD concentration increased, the achievable dose reased, the achievable dose 
decreased.decreased.

Increased HPBCD lowered initial burst release and resulted Increased HPBCD lowered initial burst release and resulted in more controlled release.  With in more controlled release.  With 
no HPBCD, no HPBCD, fluconazolefluconazole loaded into loaded into pessariespessaries but remained visible on the surface of the polymer.but remained visible on the surface of the polymer.
Thus, HPBCD aids in dissolving Thus, HPBCD aids in dissolving fluconazolefluconazole, loading into polymers and controlling its release., loading into polymers and controlling its release.
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Evaluation of 2Evaluation of 2--Hydroxy PropylHydroxy Propyl ββ--CyclodextrinCyclodextrin in in 
Release ofRelease of FluconazoleFluconazole from Crossfrom Cross--Linked PolymersLinked Polymers
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4.  RESULTS AND DISCUSSION4.  RESULTS AND DISCUSSION
Using 25% ethanol as the loading solution, a quick release Using 25% ethanol as the loading solution, a quick release of of fluconazolefluconazole from polymers from polymers 

during the first few minutes was observed, followed by a controlduring the first few minutes was observed, followed by a controlled release, with and without led release, with and without 
HPBCD (Fig. 1). A trend existed of decreased initial drug releasHPBCD (Fig. 1). A trend existed of decreased initial drug release with increasing concentration of e with increasing concentration of 
HPBCD. Thus HPBCD improves penetration of HPBCD. Thus HPBCD improves penetration of fluconazolefluconazole into the hydrogel polymer, leaving into the hydrogel polymer, leaving 
less surface coating.less surface coating.

Release of 50mg of Release of 50mg of fluconazolefluconazole from polymers, using 50% ethanol as the loading solution (Fig. from polymers, using 50% ethanol as the loading solution (Fig. 
2), shows similar results for the different batches, except for 2), shows similar results for the different batches, except for FU04021.  FU04021 contained the FU04021.  FU04021 contained the 
highest amount of HPBCD (125 mg) and resulted in better controllhighest amount of HPBCD (125 mg) and resulted in better controlled release than any of the other ed release than any of the other 
batches.batches.

Release of 100mg of Release of 100mg of fluconazolefluconazole from batches with different concentrations of HPBCD (Fig. from batches with different concentrations of HPBCD (Fig. 
3) shows that as the amount of HPBCD increases, the amount of 3) shows that as the amount of HPBCD increases, the amount of fluconazolefluconazole released decreases.  released decreases.  
It appears that the large amounts of HPBCD and It appears that the large amounts of HPBCD and fluconazolefluconazole could not find space within the could not find space within the 
polymeric matrix to load.  This explains the low amount of releapolymeric matrix to load.  This explains the low amount of released sed fluconazolefluconazole from batch from batch 
FU04007 (250 mg of HPBCD).  FU04007 (250 mg of HPBCD).  

Moreover, as the amount of HPBCD increases, burst release dMoreover, as the amount of HPBCD increases, burst release decreases and better controlled ecreases and better controlled 
releaserelease is observed (comparing batches with 250 mg and 25 mg of HPBCD, Fig. 3).. HPBCD HPBCD 
enhances enhances fluconazolefluconazole solubility and thus drug is loaded deep into the polymeric matrsolubility and thus drug is loaded deep into the polymeric matrix, which ix, which 
controls the release rate of controls the release rate of fluconazolefluconazole..

1.  SUMMARY1.  SUMMARY
Loading and release rates are controlled by the quantity of 2Loading and release rates are controlled by the quantity of 2--hydroxy propylhydroxy propyl ββ--cyclodextrincyclodextrin

(HPBCD). A target dose of 100 mg of (HPBCD). A target dose of 100 mg of fluconazolefluconazole resulted in 80 mg being loaded into crossresulted in 80 mg being loaded into cross--
linkedlinked hydrogelhydrogel polymer using 25 mg of HPBCD.polymer using 25 mg of HPBCD. PessaryPessary appearance was improved using 50 mg appearance was improved using 50 mg 
of of fluconazolefluconazole with HPBCD.with HPBCD.

2.  INTRODUCTION2.  INTRODUCTION
Many drugs are hydrophobic or sparingly soluble in water.  HPBCDMany drugs are hydrophobic or sparingly soluble in water.  HPBCD can improve drug can improve drug 

solubility [1].  Controlled Therapeutics developed asolubility [1].  Controlled Therapeutics developed a hydrogelhydrogel delivery system, which is approved delivery system, which is approved 
for for inin--vivovivo drug delivery of certain active molecules.drug delivery of certain active molecules. PessariesPessaries prepared from that crossprepared from that cross--linkedlinked
hydrogelhydrogel were examined using were examined using fluconazolefluconazole..

The poster investigates the effect of HPBCD on loading and The poster investigates the effect of HPBCD on loading and release of release of fluconazolefluconazole from crossfrom cross--
linkedlinked hydrogel pessarieshydrogel pessaries [2].[2].

Fig. 2Fig. 2:: Dissolution of 50 mg of Dissolution of 50 mg of fluconazolefluconazole in water at in water at 
3737°°C fromC from pessariespessaries loaded with various concentrations of loaded with various concentrations of 
HPBCD.HPBCD. Loading solution is 50% ethanol.Loading solution is 50% ethanol.

Table 2Table 2.  Target .  Target fluconazolefluconazole and HPBCD per polymer.  and HPBCD per polymer.  
Loading solution is 50% ethanol.Loading solution is 50% ethanol.

Fig. 3Fig. 3:  Dissolution of 100 mg of :  Dissolution of 100 mg of fluconazolefluconazole in water at 37in water at 37°°C C 
fromfrom pessariespessaries loaded with various concentrations of HPBCD loaded with various concentrations of HPBCD 
over a period of 3 hours. over a period of 3 hours. Loading solution is 50% ethanol.Loading solution is 50% ethanol.

Table 1Table 1.. Target Target fluconazolefluconazole & HPBCD per polymer. & HPBCD per polymer. 
Loading solution is 25% ethanol.Loading solution is 25% ethanol.

Fig. 1Fig. 1.  .  Dissolution of 50 mg of Dissolution of 50 mg of fluconazolefluconazole in water at 37in water at 37°°C C 
from crossfrom cross--linked pessaries loaded with various linked pessaries loaded with various 
concentrations of HPBCD.concentrations of HPBCD. Loading solution is 25% ethanol.Loading solution is 25% ethanol.
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