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1,ResearchTitle:

I)eveloT)mentOfNovelBiomaterialsBasedonArtlaclalPolvl)el)t]ides

2.TbrmofResearch:From Julvlsth2006 Tb Juǹ‡30tt12008

3.Ti)tAIBudget

a.FinancialSllppOrtbyJSPS:Tbtalamount: 2400 thousandven

lstYear 1000 thollSandven 2ndYear 1000 thousandven

3rdYear 400 thousandven

b.OtherFinancialSupport:Tbtalamount: thollSandven

4.PrqjectOrgami tion

a.JapanesePrincipalReSearcher

Name HiroshiUyama

Ⅰnstitlltion/Department OsakaUniversity/GraduateSchoolofEngineering

Position Professor

b.Korean PrhcipalResearcher

Name iOhHyeongKwon

Institution/ KumohNat,ionalⅠnstituteofTechnologyIDepartmentOfPolymerScience
Depart,ment andEngineermg
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c.ListofJapanese-sideParticipants収xceptforPrincipalResearcher)

Name Ⅰnstittユtion/Depart,血ent Position

d.List,ofKorea皿ISideParticipa且ts(ExceptforPrlnClpalResearcher)

Name Institut,ionn)eT)artnent Position

GaYoungJunYoung-GwangKo Kumoh National hStitute ofMaster CourseTechnology/Department of PolymerScienceandEngineerlngKumoh National Instit,ute ofStudentMaster Course
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5.NtlmberofExchangesdlmingtheFinalFiscalYear

a.丘omJapantoKorea
Name HomeⅠnstitutlon Duration HoStInstitution

HiroshitTyama OsakaUniversity August6,2006- KumdlNationalⅠnstitllte
August8,2006 ofTbchnology

HiroshiUyama OsakaUniversity Februaryll,2007 Kumoh National Institute

-February14,2007 ofTechnology

HiroshiUyama OsakaUniversity September16, EumotlNationalhstitute

2007-September18,2007 ofTechnology

HiroshiUyama OsakaUniVersity February28,2008 KumdtNationalⅠnstitute
-March1,2008 ofTechnology

HiroshiUyama OsakaUniversity May18,2008- Kumoh National Ⅰnstitute
May21,2008 ofTechnology

b.fromKoreatoJapan
Name HomeⅠnstitution Duration HostⅠmstitution

011 Hyeong Kumotl National August29,2006- OsakaUniVersity
Kwon Ⅰnstitute of September 3,

Technology 2006

Oh Hyeong Kumoh National December 17, OsakaUniVersity
Kwon Institute of 2007, December

Technology 21,2007
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6.ObjectiveofResearch

Poly(rglutamate)(PGA)isabio-prodllCtWhichissecretedbyBadJussubbllSfrom
fermentedbeanfoods.Ⅰtsbiodegradability,nontoxicity,coml)at,ibilityandedibilityhave
madeit,apromislngbiomaterialforvarioususessuchashealthfoods,moisturizersin
cosmetics,hydrogelsfor environmental,biolnedical productapplications,and
biodegradablepackingmaterials.PGAisincludedlnfermentedsoybeantraditional
foodsofbothcountries(Japan:Natto,Korea:Chungkook]ang),whicharewellknownto
beusefulforhealth;thusPGAisagoodcandidatematerialforjointresearchbetween
bothcountries.

WatersolnblestimulllS-responsivepolymersarebecomingincreasinglyattractive
forbiotechnologyandmedicine.Am ongt,hem,thermoresponsivepolymers,whichshow

alowercritiCalsolutiontemperature(LCST)･havewldelybeenlnYestigateddueto
theirpotent,ial applicationssuchascontrolleddrugdelivery,biomlmetlCaCtuatOrS,
chromatographicseparations,gene-tmnsfectionagents,andimmobilizedbiocatalysts.
Poly(N-isopropylacrylamide)伊NIPAAItl)isoneofthemosttypicalthermoresponslVe
polymers.PNIPAAm exhibitsarapidandreversiblehydrat,ion-dehydrationchangein
responsetosmalltemperaturecyclesarounditsLCST(32oC).
Nano-levelfabricationofbio-relatedpolymericmaterialsisoneofthegreatest
promisingapproachesfordevelopmentofbiomaterials,whichincludesstructural
controlof1to3dinens10nS.Engineeringsonprecisecontroloftheprimarystructureof
polymersaswellastheirnano-levelfabricationarerequiredfordeveloplnentOf
bio･relatedfunctions.InthepresentcollaboratlOn,newbiomaterialsarefabricatedby
amalgamation ofdifferentresearch fields,''Polyner synthesis (Japan)"and
"Biomaterials(Korea)".Inthepresentjointresearch,wedevelopnewbiomaterials
basedonPGA.

Weplantworesearchprojects(心developmentofanti･adhesive.materialsand(ち)
developmentofnovelcellclllturesubstratesforcellsheetengmeerlngOnthebasisof

functlOnalPGAderlVatives･Inproject仏),electrospimi ngteclmiqueis.usedfor
fabricatlOnOfmaterials.TherehasbeenmuchinterestinelectrospinnlngaSa
convenientandstraight,forwardprocesstofabI･icatenon-wovenmatsofultraane
fibrouspolymers.Thediameteroftheelectrospunfibersisofteninthesub･micron
range;incontrast,conventionalpolymer丘bersareilltherangeofmorethanmicron
sizeindiameter.ThesmaufiberdiameterandRon-wovenmorphology(apparent
porolユSStruCtl lre)giverisetolargespecificsurfacearea.ThisisadvantageollSin
variousappllC a t l OnSSuchaswounddressings,artificialbloodvessels,matricesfordrug
deliverysyst e m s , hlgh･performancefiltersandmelnbranes,andreinforcementsln
compositema t erl als.Here,organicsolvent-solllblePGAderiVativeswithcontrolled
biodegradabi l i t y areelectrospuntofabricatenan0fibrousDon-wovenmats,whichare
usedforan t i ･ a d h esivematerials,DesignedmodiacationofPGAwithappropriate
hydrophoblC gro u p s providesgoodsolubilitytocommonorganicSOlventsandcontrolled
biodegradab i l i t y .

Inproj e c t ( B ) ･ cellsheetengPeeringisdevelopedbyusingbiocompatlble
thermo-resp o n s i v e P GAs,whichareImmobilizedonthecellculturedishesbysimple
UV irradl a t i o n . Molecular design on thermoresponsive polymers based on

biodegrada b l e p o l y ( a mPoacid)S,poly(N(0-hydroxyalkyl)α/p-asparagine)S,obtainedbyreaction o f poly(succlnimide) (PSI)witlla mixtllre Of5-ammopentanoland
6-aminohexanol,isusedforthisapplication.An appropriatecombinationofamino
alcoholsproducedpoly(N(0-hydroxyalkyl)cup-aspara.gine)sshowingasharpLCSTinwater.PGA-basedt,hermoresponsivepolymerswereslmllarlyobtalnedbyintroduct,ion
ofappropriateaminoalcohols.Inthisstudy,PSIwasusedasmodelpoly(aminoacid)
forcontrolofthermoresponsivepropertleS,


