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Abstract

In this study, three different poly(glycerol sebacate urethane), (PGSU) scaffolds
were fabricated with an anisotropic microstructure and characterized their drug release
kinetics (DRK). PGSU scaffolds with different ratios of hexamethyl diisocyanate (HDI)
and polymer poly(glycerol sebacate urethane), pre-(PGS) concentration, were
fabricated and investigated for their aforementioned physical properties. PGSU was
synthesized with pre-PGS at concentrations 10% and 15% w/v% and HDI was added
at molar concentrations (glycerol:HDI) 1:0.8 and 1:1.0. Freeze-drying with custom
made moulds and ice templating, were used to form an anisotropic PGSU scaffold. The
nomenclature of the samples is PGSU X-Y% where X refers to HDI ratio (0.8 or 1.0)
and Y to polymer concentration (w/v%) (10% or 15%). The aim of this study was to
study the DRK therefore the PGSU scaffolds were characterized for their
microstructure, hydrophilicity (water contact angle and swelling rate), their drug loading
efficiency, degradation rate and finally the DRK. PGSU scaffolds were characterized
for their microstructure SEM and were found to exhibit an anisotropic open pore
microstructure. The hydrophilicity was tested using contact angle and swelling ratio and
were found to exhibit a fairly hydrophilic surface with a linear swelling rate. DRK were
studied by loading BSA in scaffolds, using an in-house derived dynamic loading method
which used vacuum/ventilation cycles. It resulted to a 75% drug loading efficiency,
which is considered very good especially for non-hydrophilic materials. Then bovine
serum albumin (BSA) was released by soaking the scaffold in phosphate buffer solution
(PBS) solution on a rocker at 100 rpm for 28 days. The samples collected at different
time points were analyzed using bicinchoninic acid (BCA), to determine the amount of
protein released over time. A linear release rate was found and almost all samples
withheld and released the protein over a period of at least 19 days. Finally, the
degradation rate was studied by soaking the PGSU scaffolds in lipase enzyme and
enzyme free PBS solution for 42 days in a shaker incubator, at 37°C and 100 rpm. The
mass of the scaffolds was taken at multiple time points and compared with the initial
mass to derive the degradation rate, the degradation rate was considered to be too
slow. These results demonstrate that the glycerol:HDI molar ratio and polymer



concentration affect the properties of the scaffold, the DRK technique developed by our
group was successful and the fabricated PGSU scaffolds can be used in soft TE.

MepiAnyn

2’ autn TN PEAETN €yive ouvBeon TpIwv IKpIwUATwy poly(glycerol sebacate urethane)
PGSU pe aviooTpoTriky TTOpwon MIKPOdOUN KAl XOpakKTnPioTnKav yia Tov pubuo Tng
amoppOPNONG TNG TTPWTEIVNG, TNG KIVNTIKAG ATTEAEUBEPWONG TNG TTPWTEIVNG, YIO TNV
udpo@IAia Toug Kai Tov puBud PIodIGCTTACONG TOU IKPIWPATOG. Ta Ikpiwpara PGSU 1Tou
TTOPACKEUAOTNKAV €iXav OIOPOPETIKEG AVAAOYIEG TNG CUYKEVTPWONG ToUu YAUKEPOAN:HDI
pe pre-PGS. To pre-PGS cixe xpnoigotroinBei o€ ouykevipwoelg 10%w/v, 15%w/v kai n
yAukepOAn:HDI og avaAloyia 1:0.8 kai 1:1.0. H péBodog ouvBeong Atav n AuoiAiwon, o€
€I0IKA doxeia o€ ouUvOUAONO PE TN MEBODO TTAYWHATOG, dNUIOUPYWVTAG TTAYyWHA TOU
IKPIWPATOG aTrd KATW TTPOG TA TTAVW, ONUIOUPYWVTAG TNV AVICOTPOTTIKA dour Tou
IKPIWPATOG. Ta IKPIWPATA XOPAKTNPIOTNKAV yIa TNV PIKPOOOWN TOUG PE TO NAEKTPOVIKO
MIKPOOKOTTIO OdpwOong, TO OTroio €0€1EE va €Xouv TTopwdn aviooTpoTtrikr dour. H
udPOPIAIa TOUG XOPAKTNPIOTNKE PE ETPNON TNG YWVIOG ETTAPAG KAl TOU AOyou dIdyKwong,
Ta aroteAéopara €0€IEav OTI TA IKPIWHPATA €XOUV OXETIKA UDPOPIAN ETTIPAVEIA, ME
€uBUypapun augnon Tou pubuou dIdYKWOoNG wg TTPOG TO XpoOvo. O puBuodg KIVNTIKAG
ameAeuBépwong (DRK) tng mTpwrteivng aABoupivng (BSA), pueAeTOnke pe pia duvapikni
MEBODO n otroia oxedidoTnke aTmd TNV OopaAda pag, OTnV OTIoid XPENOIYOTIOINCANE
eTavaAauBavOPEVOUG  KUKAOUG,  a@aipwvTag a€pa  Kal  TTpocBEtoviag  aépa
(vacuum/ventilation cycles) oTo IKpiwya Pe OKOTIO va atroppopnBei n Tpwreivn. H
MEBODOG auTr) eixe 75% ammoppdPnon TIPWTEIVNG, TO OTTOTEAEOUa  BewprBbnke
IKOVOTTOINTIKO €I0IKA YIA UMK TTOU €XOUV TTIO UOPOPOREG ETTIPAVEIEG. TN OCUVEXEID N
TpwTteivn aABoupivn (BSA), atreAeuBepwbnke PBuBifovrag Ta IKpIwPATa O€ PUBUICTIKO
d1dAupa pwoopikwy (PBS) yia 28 pépeg. H Tpwreivn TTou atreAeuBepwBnKe HEAETHONKE
ME TN pEBOBO Tou dikivXovikou o&éog (BCA). O puBudg atreAeuBépwong TG TTpwTEivnG
ATav EUBUYPAUMOG Kal OAa Ta OEiypaTa atreAeUBEPpWOaV TTPWTEIVN O€ dlIAoTNUA 19 pEpwv.
210 TEAOG PEAETABNKE 0 puBudg BiodidoTTaong Tou UAIKOU, BuBifovTag Ta IKPIWUATA OE
O1dAupa evfUpou NITTAONG Kal 0€ PUBNIOTIKO OIGAUPA QWOQOPIKWY YIa 42 PEPEG OTOUG



37°C kai pge ouvexy avadeuon otig 100 rpm. MeTpriBnke n pala Twv IKPIWUATWY O€
OIAPOPETIKEG XPOVIKEG OTIYUEG KAl CUYKPIVOVTAG TNV UE TNV ApXIKA PHAla TOU IKPILWHPATOG
uttoAoyioTnke O puBuog Piodidotraong. Ta amoteAéopaTta £€0€IEav 0TI 0 PUBPOG
BiodiaoTTaong Tou UAIKOU gival TTOAU apydg. ATTO Ta ATTOTEAECUOTA CUPTTEPAIVOUNE OTI N
avaAloyia TG YAUKEPOAN:HDI pe Tnv ouykévipwaon Tou pre-PGS €xel TTOAU OnNuavTiko poAo
OTIG IDIOTNTEG TOU IKPIWPATOG, OTN MIKPOOOWN], UdPO@IAia, aTov pubusd atroppoPnong Ki
atmeAeuBépwong TNG TTPWTEIVNG Kal 0TO0 pubuod PBiodidoTraong Tou UAIKOU. ETriong n
TEXVIK yIa oUvOeon Twv IKPpIwPATwy PGSU Kkal n TeXVIKA yia ammoppopnon Ki
atmeAeuBépwon NG TTIPWTEIVNG N OTIoid OXEOIAOTNKE ATTO TNV OMAdA MPAG  €ixav
IKOVOTTOINTIKA ATTOTEAEOPATA, ATTODEIKVUOVTAG OTI TO IKpiwpa PGSU eival katdAAnAo yia

ETTOUAWOT MOAOKWY I0TWV.



