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Introduction

Semi)interpenetratingRnetworksRksIPNsBRareRaRtypeRofRpolymerRnetworkRinRwhichRoneRpolymerRisRcrosslinkedRinRtheRpresenceRofRaRlinearRpolymerRsolution3RInRthisRstudyqRseveralR
sIPNsR haveR beenR developedR inR whichR theR polykionicR liquidBR kPILBR tributylhexylR phosphoniumR 2)sulfopropylR acrylateR kPSPHBR representsR theR crosslinkedR matrixR whileR theR linearR
polymerR isR aR polykN)isopropylacrylamide)co)spiropyran)co)acrylicR acidBR pkNiPHHm)SH)HHBR copolymerqR whichR isR bothR thermo)R andR photo)responsive3R TheR thermalR responseR isR
explainedRbyRtheRbreakingRofRtheRhydrogenRbondsqRatRtemperaturesRaboveRtheRlowerRcriticalRsolutionRtemperatureqRformedRbetweenRwaterRandRtheRpkNiPHHm)SH)HHBRchains3RThisR
eventR isR followedR byR aR markedR increaseR inR theR polymerwsR hydrophobicityqR whichR translatesR intoR theR precipitationR ofR theR polymerR fromR itsR solution3R TheR photoR responseR isR
explainedR byR theR conformationR changeR ofR theR spiropyranR unit3R InR theR darkqR theR unitR isR presentR asR theR protonatedR merocyanineR formqR whileR underR whiteR lightqR itR undergoesR aR
transitionR toR theR spiroR formqR whichR isR moreR hydrophobic3R TheR researchR describedR hereR focusesR onR synthesizingR sIPNR hydrogelsR andR characterisingR theirR photo)inducedR sizeR
changedsRinRtheRpresenceRofRwaterRandRNa/lRsolutionsRofRdifferentRconcentrations3

MaterialBSynthesis

sIPNsB-BEffectBofBNiPAAmBonBhydrationBCapabilities

sIPNR hydrogelsR havingR fourR
differentR molarR ratiosR ofR PILEp
kNiPHHm)SH)HHBqR:E:qR:E1qR:E2RandR
:E4qR respectivelyqR haveR beenR
synthesisedR inR 2mmR diameterR
moulds3R TheR resultingR gelsR wereR
immersedR inRdeionizedRwaterRandR
Na/lR solutionsR ofR differentR
concentrationsR )R z30R wt-qR :R wt-R
andR0Rwt-RandRleftRtoRhydrateRforR
:8R hours3R MeasurementsR haveR
beenRmadeRtoRdetermineRtheRareaR
ofR theR hydrogelR inR differentR
illuminationRconditions3R

TheR areaR ofR eachR sIPNR wasR measuredR afterR hydrationR inR deionizedR waterR forR :8R
hours3RR
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TheR sizeR ofR eachR hydrogelR wasR studiedR beforeR andR afterR whiteR lightR irradiationR k2zR
minutesBRinRtheRpresenceRofRdeionizedRwaterRandRNa/lRsolutionsRkz30Rwt-qR:Rwt-RandR0R
wt-BR 3R ForR eachR gelR aR seriesR ofR threeR picturesR wereR takenR withR aR digitalR microscopeqR
followedRbyRmeasuringRtheRareaRfiveRtimesRforReachRpicture3R

The0following0pictures0are0an0example0of0 the0photo-induced0shrinking.0 In0this0caseK0 IPN0
1K2K0which0was0hydrated0in0a00.50wt(0solutionK0was0exposed0to0white0light0for0300minutes.

Conclusions

HR seriesR ofR sIPNsR wereR synthesizedR byR usingR aR PILR crosslinkedR matrixR andR aR NiPHHmR
basedR thermo)R andR photo)responsiveR copolymer3R TheR resultsR confirmedR thatR theR
presenceR ofR theR copolymerR increasedR theR waterR intakeR ofR theR sIPNsR andR itR alsoR
confirmedR thatR exposingR theR swollenR hydrogelsR toR whiteR lightR causedR anR additionalR
degreeRofRshrinkingqRbeyondRthatRinducedRbyRincreasingRtheRNa/lRconcentrationRofRtheirR
hydratingRsolution3RThisRwasRconsistentRinRallRcasesRforRNa/lRconcentrationsRupRtoR:-Rwt3R
HboveRthisqRtheReffectRisRreducedRbecauseRofRtheRextentRofRcollapseRofRtheRgelRstructureR
wasRdominatedRbyRtheRNa/lReffectRalone3R
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