








































































































































































































































light as previously described. The photo-<:rosslinked elastomers were then removed from 

the moulds by breaking and peeling the glass to get the final tablet and cy lindricaldcvices 

loaded with the PN salt Each device was weighed. When a 1:1 mix of PN and Trehalose 

were used to load the elastomcric monolithic systems. first both JXlwdcrs were dissolved 

in water to gct an intimately mixed solution. Water Wa, then removed using a Freeton ... 

model 77530 freeze dry"r, opcmting at -48"C and 36 X 10.3 mbar. The r<:.ulting powder 

Willi seived through a lOO)lm mesh sieve to obtain the final micronized mix. The drug 

content in all elastomcric tablet or cylinder deviccs was calculated based on HI% wlw 

which corresponds to approximately ]4.4 percent vol ume I volume (% v/v). which i. 

below the percolation threshold. HowevCT. % wlw is used as it is directly measured and % 

viv is calculated indircctly 

4.3.71 .. Vitro Release Stud )' ofPN and UV Anal)'s is 

The prepared monolith tablets and cylinders with different particle sizes (45 11m. 

loo)lm. and 3oo)lIll).10aded with 10"10 wlw PN ",·ith or withouttrehalosc were subje\:ted 

to in vitro release studies using buffer saline (PBS) of pH 7.4 as a release 

medium. Furthermore. tablets and cylinders with ]OO)1lll particle size PN with 10"10 wfw 

were subje<.:ted 10 in vjlm release sludies using DW. PBS, and 3% NaCt as release media 

Three samples of each device were put into 40 ml amber scintillation vials filled with a 

pre-selected dissolution me<'! ium, The vials were attached to the Glas-Col rugge<'! culture 

rotator. The rotator was set at a 30"/ . rotation speed and placed in an Ol'en at J7"C. TIle 

release mediwn was replaced with fresh medium to ensure sink conditions and a constant 

osmOlic prcssur<: driving force. The release media were replaced over a period of24 days 
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or until a IOCl'% cumulative release was achieved. Solution' withdrawn were filtered and 

the concentrations were determine..! b)' an ultraviolet method of analysis at a maximum 

wavelength of 2 16 nm u,ing a MILTON ROY Spectronic 601 UVNIS 

spectrophotometer. 

4.3.8 L)' llholilation orl'rotcinwith Exeipients 

Iluman recombinant Endoslatin (rhEND) wa, co-lyophilized with trehalose and 

BSA. Trehalose and BSA at a ratio of 1:1 wlw were used. while the END amount 

remained 500 ng and to achieve a final amount of 10 % wlw in each device. Tv prepare 

the Iyopholizcd protein. the excipient was added as a solid to aliquots of the protein 

solution and stirred gently at room temperature unti l dissolution was complete, The 

solution was then filtered with II 0.22 )1m I"w protein binding filter to remOVe any 

particulate. The filtered solution was subjcctcd to a cycle of freeze drying at-48OC and 

36 X 10-) mbar for 36 hours to ohtain the lyophilized product. The lyophilized product 

was ground inlO powder using a mortar and pestlc and sieved througll a 220)lI11 to 300j.!ll1 

4.3.9 PreparatioD ofrrotcin LoadedElastomcrSlah .• 

Lyophilized powder was mixed wilh a polymer comaining the photo initiator (0.25 

15m of APOT prepolymer + 12.5)11 of300/0 wlv of2.2-dimethoxy-2-phenyl-acctophenonc 

in acetone). This suspension was poured inlo Teflon I"C\:tangular moulds of 6mm X 5 mOl 

x 1.5 mm. and then exposed to UV radiation for 5 minutes to crosslink the prepolymer, 

After crosslinking, the drug loaded slabs were removed from Ihe moulds and dried in the 



fume hood overnight. The drug contcnt in each elastomeri" slab was calculated based on 

10"/0 wlw (coITCsponding 10 an approximate 14.4% v/v) to ensure that the loading was 

well below the polymer pcrcolation threshold of30-35% 

4.3.10 In Vitro Rdc,""c Siudy a nd Qu~nlitative Anal)'sis of the I'roldn 

The release study was carried out b~' immersing the protein loaded elastomeric 

slabs in small scintillation vials containing 2 ml sterile PBS with pH = 7.4. The vials were 

attached to the Glas-Col rogged culture rulator. The rotalO[ was set at a 30"/0 rotation 

speed and placed in an oven at 37 "C. The relca~ medium was removed at pre-

detennined time intervals and replaced witn fresh buffer to enSure sink oonditions and 

constant osmotieprcssuredrivingfor<:e.Thecollededsampleswercdivided into aliquots. 

andfro7.enat·SO"CforsubscqucntanaiysisofeoncentrationusingarhENDELISA kit 

PN'pantion and Characterization of a Photocured Elastomer: rhe aliphatic 

polyester POT prcpolymer with two hydroxyl groups at the tcnninals was prepared using 

so lvent free polymeri7.ation of 1.8...:x:tancdiol and L-tanaric acid nt 140"Cinthepresenceof2-

ethylhexanoateas acatalys!. Thcfull synthesis procedure andcharactcrization was reported in 

chapter 3. 

Thephoto-polymeri7.3.tion reactions ,",'Cre eonductcd with different ph oto-polymeri7.able 

end groups for the purpose of UV_pholO_crossli nking_11.29 The acrylation mcth od "illS selected 

because it possesscs a high reactivity with photo-polymerization conducted in the order of 



minutes.lt Moreover. the final da.tomcrs degrade into acrylic acid which is extensively 

metabolized into water solublc end produel5 that are safely washed out andexcreled by the 

kidney without bioaccumulation.lO For these unique properties. the tenninal hydroxyl groups in 

the previoU5ly prepared I'OT were suhjected 10 an acrylation process'l.2·.u using acryloyl 

chloride for the purpose ofrepladng the OI! groups at the lermina! oflhea!i phaticPOTchains 

with unsaturated vinyl tenninals. These acrylatcd temlinals can undergo crosslinking via UV 

pholo-polymerization Icclmology in the presence ofDMPA as a photoinitiator. 

In order to optimize the amounts of acryloyl chloride required to undergo the complete 

aerylation process of the hydroxyl group tenninals of the POT prepolymer, different molar 

ralios of acryloyl chloride were reacted with the POT prepolymff as shown in Table 4.1. 

Table 4.1 Acrylated POT synthesized by using different amount of aCly!oyl chloride to react 
with POT prepolymer. 

Acrylated POT Cooe POT (mol) I Acr}'lo}'l chloride (mol) 

POT-O.O 

POT-O.S 1.0 / 0.5 

1.011.0 

POT·2.0 1.012.0 

rhe VT-IR spectra for the acrylated prepolymers are shown in Figure 4.1. [I is 

clear that by increasing the molar ratio of the aeryloyl chloride to POT. Ihe intensity of 

the COlTesponding OH stretching at (3500) em" decreased with concomitant increase in 
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the fonnation of vinyl group t<:nninal5 which are indicated by the appearance of the new 

C..cstl"<!tchingpeakat(1690)cm-' 

Figure 4.1 FT·IR Sp<.."(:\m of the acrylated POT prepolymers reilCted with diffen.'Tlt molar 
ratiosofacryloylchloride. 

FT-IR spectra showed tllat the complete disappearance of the OH stretching was 

taking place with acrylated POT-2.0 compared to the OH stretching peak in the case of 

non-acrylat~d POT-O,O. This ob"'f\'ation can be observed more clearly in Figure 4.2 



Figure 4.2 Ff-IR spectra of POT before and after acrylation process. 

llte eruculatcd conversion perecntagcofthe hydrox)'l groups to thc corrcspondin g 

vinylgroupsweremeasuredusingthefol]owingequation:J ' 

[[l AU",) 1 J AUP, _" , 
%Conversion - 100- [AUP'Iff )".r xlOO 

AUP(".() "'" 

Where AUPoHis the arCa und~r the peak of tile OH strelching at (3500) cm·! and AUPc-o 

is the area underthc peak for CEO stretehingat(1734) cm-' 

As shown in tahle 4.2,there was no significant dilTcrencc bctween thecalcul alcd 

percentage of conversion comparcd to the theoretical values. In general. it was obvious 

that the optimwn amounts ofaerylo)'1 chloride used for the acrylation of POT prcpolymcr 

was one mol of aeryloyl chloride to one mol ofOH in the polyester POT prepolymer and 

resuhcdinaconversionpercentageof96 ~. 
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Table 4.2 Area under the peal:: for OH and C=O stretching for POT and ;l\:ryiatoo f'OT 
and % conversion oflhc tenninal hydroxyl to the vinyl groups. 

Acry lated AUP AUP(OH) / Tlleoretical ~. 

pre polymer (O U) (C" O) AUf (C"()) Connrsion ConHrsion 

POT-O.O 4651 4588 1.017 

POT·0.5 3452 

The acryl3lion process and furthcr purification was confinncd using 'H-NMR 

spe<:lroscopy. The acry!ated groups were represented by the peaks of aery] protons 

bct\\'Ccn 5.9 and 6.] ppm for OCHC~Hl (cis). and 6.4 and 6.5 ppm for OCHC~Clh 

(rrans) as sllownin Figure 4.3 

Figure4J 'H-NMR of the acrylated POTprepolymcr 
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The thermal analysis of the aCI)'lated POT prepolymer using DSC demonstrated a 

scmicrystalline structure with a melting endotherm at 53.4"C and with a glass transition 

(fg) of -IO.S"C. However. the I'OT-2.0 elastomer showed that il has no mehing 

endotherm. indicating that the final product was an amorphous pootOSCI elastomer with a 

Tg of -4.4"C, which is well below body temperature 

The pooto-crosslinking process was initiated using DMPA as a pootoinitiator. 

DMPAwaschoscnbccauscitpossessesmanydesirablepropcrties. ltisahighlyreactive 

photoinitiator which accdcrutes the crosslinking reaction. It isbiocompa tible and has low 

toxicity on living tissues. It has good initiation efficiency and a low amount ofunrea<:ted 

initiator remains in the photocured polymer.JlJJ 

Photocured elastomers W~'fe produced after 5 minutes of exposure oflhe acrylated 

POT prepolymer to L WUV light at a distance of 5 cm. The polymerization .... 'lIS rapid, the 

crosslinked network had formed and was confirmed by immersion of the elastomers in 

DCM. The elastomers swelled, but did not dissolve. This Ix<haviour can Ix< us.cd as an 

indicationlhatcrosslinkingliasoccurrcd 

The elastomer with the highest amount of crosslinking (POT-2) was us.cd for the 

drug release studies, as all the hydroxyl groups were converted to photosensitive termini, 

andthcreforc would provide the highest degrce oferosslinkingdensity 
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l)rug Release Studies: The original purpose of the proj~"<.:t was to load the 

angiogenic inhibitor protein. END. into a novel biodegradable elastomeric polymer at a 

volumetric loading well below the pt'l'l:olation threshold and to achievc a prolonged. 

sustained, and osmotic release of the END. The inlcnsion was 10 dClennine Ihe conditions 

for the developmcnl ofan oplimal release profile by monitoring the effeclo ffactorslhat 

govern the release such as panicle size. surrounding medium. device geometry, and the 

osmolic activity of the incorporntcd excipients with the protein. For economic reasons, 

Ihis dctenninat ion was initial ly carried out using Pilocarpine Nitrate salt (PN) as a 

peptidomimetic. hydrophi lic. water soluble and thernpeutic drug. When thc optimal 

conditions were determined. the END Qsmotic release study "'<IS carried out 

PN was selccled because it is a peplidomimelic drug wilh rcawnablc osmotic 

activity. the conccntrntion in the releasing media can easily be measured using UV 

analysis. and it is an inexpensivc drug. The stability of PN in thc three used mcdia. PBS. 

DW. and 3 ~. Nnel. was tesled and showed no significant changes during a one-week 

period 

The goal was to develop an osmotically controlled drug release system. [so­

osmotic (PBS), hypo-Qsmotie (OW) and hyperosmotic (3% NaCl) releasing media were 

used to delermine the degree of osmotically CQn1rolled release Qf drug from the elastomer 

The osmolalities of these releasing media. as well as f'N and the excipient trehalose are 

reponed inlllble4.3 
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Table 4.3. Osmolality of PN solution alld release media.) 1 

Osmolali.,.· 

(mOsmlkg) 

DcionizcdWatcr 20 

PhosphateBurTcrSaline(PBSjofpH- 7.4 

919 

Saturated Pilocarpine Nitrate 

Trehalose 1524 

Influence of Particle size on drug rcIeD~e: Figures 4.4 and 4.5 show the release 

pmfilesofPNofdifferentparticicsilcs.45.IOO.and300ilffi,respectiveiy,fromtabular 

and cylindrical devices in PElS media. It was noted that the release profi les consist of 

three distinct regions. A pR-dorninant burst r.:lease which lasted for the first 24 hours 

accounting for 40% release of the loaded drug . This portion resulted from the drug 

particicsdispcrsed at or close to the surface of the devices, The burst amount in the two 

devices "'lIS almost the same. This ini tial burst segment was simi lar to many 

biodegradable polymers.,H' The initial burst release was followed by a slower sustained 

and constant release pcriod that lasted up to 10 days. This constant release scgmcnt is due 

to both dilrusion and osmotic phasc and accounted for 30-40% re lease of PN, Thcfurthcr 

increase in the releascf3tc was due to the degradation oftheeiastomers. 



-~ 

Figure 4.4 Cumulative percent PN released from 10 % wi", loaded tablet devices with 
different particle SilCS in PBS medium at J7"C 

l1lc high release during the first and Sl'<:ond phase oflhe release profiles can be 

auributed 10 the hydrophilicity of both tile polymeric ndwork and the PN salt. 11 should 

be nOled that these experiments were performed under highly-accelerated in l'ilro 

dcgradalionproccsscslhalincrcasedthehighdcgradalionl'1lteofthesehydrophilic 



Figure 4.5 Cwnulative percent PN released from 10 % wlw loaded cylinder devices with 
different panicle sizes in PBS medium at)7"C 

The release profiles of the devices fonnulated with the same volumetric loading 

but with smaller drug panicle sizes I'l:leased drug fa~ter than those devices with larger 

particlesi7.cs. Thi'phenomenon canbc attributed to the facltltatlhc:;mall particlesizcs 

dissolve more rapidly and require less waler vapour 10 rupture the capsules. Funhennore, 

the shoner disllllCes belween lhe drug panicle la)'crs would lead 10 a shorter time to 

rupture the encapsulated drug particles wilhin the elaslomeric matrix. As shown in 

Figures 4.4 and 4.5, Ihere was no significam difference between Ihe release profiles of the 

tabular and cylindrical devices. Clearly, the device gcometry did not play a rnaj orroJein 

lhereleaseofthePN. 
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Innuenee of Osmolality of thc Reicasing Media on ])rug Release; The effect of 

the release media on the relcascrate of the tabular and cylindrical network is shown in 

Figures 4.6 and 4.7 ",specti~ely , It was noted for the three different dissolution media that 

the constant release phases started from day 2 up to day 10 for bolllthc tabular and 

cylindrical devices and were within Ih~ same range. This indicates that one relcase 

mechanism is controlling the release of PN from thc these networks, regardless of the 

releasernediumusOO. 

Figure 4.6 Cwnulativc perccnl PN released from 10 % wlw loaded tablet devices of 
lOOfIrn particle size in different osmotic media 31 37 "C. 



Figure 4.7 Cumulative percent PN released fmm 10 % wlw loaded eyl inder devke~ of 
IOO)lm panicle size in different osmotie media at 37 "C. 

The osmotie activity oflhe NaCI m~-dia (919 mOsmollKg). is higher Ihan that ofa 

saturated PN solution (791 mOsmoI/Kg). No osmolie release occurs under Ihese 

eonditions. The profile of drug release in 3% NnC] is due 10 the degradation of the 

elastomer. The increase in the amOunt of the drug released into the PBS medium is due to 

an osmotic effc.:t. as the osmOlie activity of the PBS medium (280 mOsmollKg) is lower 

than that of saturated PN solution. Even more drog Willj released when the the medium 

was deionized water 

"The predominant mc.:hanism of drug release was degradation with an additional 

osmotic effeet when the releasing medium had a lower osmolality than a saturated PN 

solution. The osmotic cffc.:t when Ihe releasing medium was PBS was more clearly seen 
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in the tablet than the cylinder. This difference might be attributed to differences in the 

surface areaofthc twodcviccs. 

One of the successful strategies utilized to maintain the stability and activity or 

therapeutic protein, is to coformulate th~m with stabili7.ingagen15 such as trehalose l\Ild 

mannitol. l• Such a strategy would offer protection to the protein from aggregation. PN. as 

a model for a protein drug, \\'as formulated with trehalose 10 study the effect oflhis 

osmotically active agent on the release rate . Two polymeric devices with tabular and 

cylindrical geometries wcre loaded .... ith a I: I ratio of trehalose and PN with a total 

weight fruclion of 10"/. wlw with a lOO)lm particle si7.e 

figurcs4. 8 and 4.9 show therdcasc profiles from tabular and cylindric al devices 

in PBS at pH ~ 7.4. The addilion of the high osmotic excipient . trehalose, resulted in an 

increased release mte in all phases. More than 50% "'as released in the initial burst, 

"i tllin the first day, "ith the balance of the 85~. total re lease being released \\ithin 5 

days. The increase in the releaseofPN "'as greater in the tablet than the cylinder. 



Figure 4.S. Cumulative percent PN released fr(>m 10 % wiw loaded tablets of l00).Ull 
panicie size with Or without trchalose in PBS medium at 37 "C. 

~- ­--0- PNonIy 

Time tv 

Figure 4.9. Cumulative percent PN released from 10 ~. w/w loaded cylinder:; of 1(0).Ull 
panicie size ,,;th or without trehalose in PBS medium at 37 "C. 



lIased on the above obser.·otions, it is evident that the osmotic relea semechanism 

plays a role in the release kinetics of PN since the incorporation of the highly osmotic 

release agent. trehalose. increased the amount of drug in the tabular device until all the 

drug that was loaded was released. There ..... as no significant additional release of drug in 

the prcsenccoftrchalose in the cylinders 

Release of rhEND from the Elastomer .'ormed from POT-2: The above 

experiments were carried out to estab lish the conditions for the release of END from the 

elastomer. The main problem in the incorporation of proteins in a polymer delivery 

device is the protcin aggregation that occurs during the loading step . Excipicntswcre used 

in the formulation to prevent such aprobiem 

Trehalose was shown to he a good stabili~r of proteins," and. as was shown 

above. increased the release of a peptidomimctie drug from the elastomer. It was expected 

that trehalose would act to stabilize END and increase the amount of END released from 

the polymer. 

Ilovine serum albumin (I3SA) was also shown to he 8 powerful Iyoprotoctant for 

proteins. This effect is attributed to its role in the inhibition of the pH drop that occurs 

during lyophi lization in a buffer and inhibition of the protein adsorption to the surface.)' 

In addition. it would prot~t the protein from the acidic monomers formed from the 

degraded polymerw;thin the rcleasingmedium. Therefore, lyophilization in the prescnce 

of trehalose and BSA would provide the best prot~tion for END during the device 



preparation and the protection would extend during the release in the relcasing medium 

In addition these two excipicnts "'ould block the exposure of END to the gellCration of 

fre.. mdicals in the solution and to UV radiation during photo-crosslinking. 

! I I I I 1 I I 

T,me (houl$) 
Figure 4.10. Cumulati~e amount ofrhEND released from 10"/0 wlw loaded slabs in PBS 
medium from a slab at 37 "C detected using ELISA assay from stored frozen aliqoots. 
Values are mean ± (standard deviation) 

figure 4.10 shows the release profile for rhEND from a slab of the elastomer in 

PBS. The slabs were used in thi s experiment instead of the tablets because of economic 

considerations. The release profile consists of three distinct phases. The initial burst 

release segment occurred during the first 9 hOllT5 of the release study and accounted for 

30% of the release of END. This initial phase was followed by a slower. linear. constant, 

and sustained release for 5 days and accounted for an additional 20% of the release of the 

drug. Finally, the last release segment of the profile was attribut~-d to polymer degradation 
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and WlIS extended for anotllcr week until the remainder of the drug par1icles were 

The release profile was distinctly different from that of PN. Thc difference might 

be due to the presence ofl.lSA or the geometry of the delivery system since the slabs were 

smaller and thinner. Also. the two drugs were different, one was a ~ptidomimctic drug 

and the other waS a protein. Further experiments would need to be carried out to 

detenninc the reasons for thediffcrences. 

A solvent free polymerization \\'as carried out using a 1:1 ratioofL-tartaric and 

1.8-octanediol to produce II polyester POT prepolymer, The acrylation reaction \\'as 

started by adding different ratios of ACRL 10 convert the terminal OH groups into 

photosensitive vinyl termini. Higher amounts of ACRL used in the reaction resulted in an 

increase in the percentageconvcrsion with an approximate complete convcrsionachieved 

when 2 moles of ACRL were used to relIct with I mole of POT prcpol)mcr 

A release study ofPN (10% wlw loading) from mOI\Qlithic tablets and cylinders of 

the prepared photocured elastomers was carried out. The release profiles were divided 

into three release phases in which the second linear release phase was a mix of osmotic 

rdease and diffusion but mainly dominated by a degradation medanism which was 

obvious during the last phase of the release . The relea.<;c profile was unchanged when PN 

was co-formulated with trehalose. but more drug was released. Upon using this excipient, 
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a larger fractionofPN was released during the initial burst phase. th<:n lhc release becamc 

li"",ar until complete I'N release was ltI:hieved. In this situation. osmotic release 

contributed todrog release. Our results show that smaller panicle Si7.o:S arerelcased more 

mpidlyfrom photocun:ddevicesascompan:<l to drugpanic1esoflarger sizes. In ad dition, 

the osmolality of the releasing medium has an effe<:t on the release mle. howe\'eT. 

geometrically dilTerent designs do not play a significant role on the releascofPN from 

thcsctwodilTerentdevices. 

Thcobjcctive of this study was to use th<: photocured elastomer for th<: delivery of 

END. The study demonstmled that the devke has a potential to be utilized in delivery of 

END in constant and sustained release fashion, but only for a short period of time 

Therefore, continuation of this work would be to extend the time period of release by 

incorpomlionofhydrophobicoligomerstodccreasethedegradationmtcoflhepolymer, 

while maintaining the elTcct of the excipienlson the activity and stabi lily of END 

This novel biodegradab1e elastomcric drug delivery vehicle can be considered a 

potential drug delivery device for proteins other than END. Funherstudicsconcentrated 

with END activity, confonnational changes and possible denaturation and aggregation of 

thc END paniculates are required 
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Chapter S. 

5.1 Summary 

The main objccti~'e was to emphasize the need to design a ncw 10000al delivery 

system to produce a sustained reiea'le of END within the therapeutic window oflhe drug 

Initial steps towards this goal have been achieved by incorporating END ,,-jth other 

osmotic excipicnts as solid panieles imo a photocured elastomer which allowed the 

protein to release at a controllable IlIte imoa localized area. 

Goal: The review of the literature focused on the evaluation of the different drug 

delivery systems and the routes of administration for END. as a therapeutic protein for 

canCer treatment. Long tenn. site localized and sustained release of END is a very 

desirable goal in order to maximize the therapeutic outcome of the drug and at the same 

time to minimize the side effects due to the exposure of the othcr body pans to the 

inhibitory cffcct of this powerful angiogenesis inhibitor. 

Thermnl Preparation of t~laston'cl":'! and Characterization: A solvent free 

polymerization of 1:1 L-tartaric acid and 1.8-o<:1anediol to fonn a scmicrystaJl ine POT 

prepolymer ",as carried out. The reactive prepolym~'1" that was fomled was thennal1y 

crosslinked with different ratios of 2.2-bis(&-caprolactonc-yl)-propanc (Bep) using 

stannous octanoatc (SnOet) as a catalyst to prepare crosslinked elastomers. All the 

po lymer products were thennall)', chcmically. and mechanically characterized 

Accelerated in "jlm degrndation studies were conducted. These studies demonstlllted a 



direct cOlTelation between the loss ofmeehanical properti e~ with time, and confinn~-d tlmt 

bul~ hydrolysis was the predominant mechanism of polymer degradation. As a final 

observation, the elastomer erosslinking was traditionally perfonned under elevated 

temperature. which is not feasible for most drugs and certainly oot for protein drugs: 

thcrcforc, it was necesS3ry to find a method that does not rcquirc high tcmpemtu res in the 

preparation ofthc elastomer. It was decided to dcvclopa non-thermal and photocuring 

method to prepare a photO-CrQSslin~ed elastomer to be used for delivery of END 

l'hoto-cr055 linkcd I'rcpar ati(ln (If t)ut(lmCI1I and Ilrug RclcQ5e Studi es: An 

aliphatic polyestcr prepolymer was synthesized via a polyeondensation reaction of 1.­

tartaric acid with 1.8-octanediol to form a POT semierystalline prepolymer. The purified 

prepolymer was reacted stepwise with acryloyl chloride (ACRL) and the purified 

ocrylated poly(octanediol-tartarate) (APOT) prepolymer was then mixed with a UV 

initiator and subjected to UV light to form the amorphous photocurable elastomer. For in 

virro release studies, PN powder of three different particle si7~s was mixed with APOT to 

achieve a 10"10 "11"1 (approximately a 14.4% vlv) loading. Lyophilized END with 

trehalose and bovine serum albumin (BSA) was also mixed with APOT to ochieve the 

same volumetric loading. Prepared devices were used to conduct release studies. The 

release profiles showed that dcvices formulated with the same volumetric loading and 

smaller drug paniele size released drug more rapidly than the devices with a larger 

panicle 5i7.\:. It was also showTI thai osmotic release waS a contributing mechanism 

governing the linear release pattern of PN from the new POT elastomel"5. The study 

demonstrated that the device has a potential to be utilized in the delivery of END or any 
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other hydrophilic protein drug in a constant and sustained release fashion. but only fora 

shon period oflimc. Further modifications to the elastomer will be required to extend the 

pcriod of sustained relca>;e. Using different ratiosofL·tartaric with 1.8-octancdiolandlor 

changing the photosensitive termini of the prcpolymer may change the crosslinking 

density. That may ,low the degradation process and i n~rease the period of the drug 

release 
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