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IntroductionIntroduction
ActiveActive screenscreen plasmaplasma nitridingnitriding (ASPN)(ASPN) hashas beenbeen
provedproved anan efficientefficient methodmethod toto modifymodify thethe surfacesurface ofof
ultraultra highhigh molecularmolecular weightweight polyethylenepolyethylene (UHMWPE)(UHMWPE)..
[[11,,22]]

Materials and methodsMaterials and methods
UHMWPEUHMWPE (MW=(MW=99,,200200,,000000 g/mol)g/mol) sheetsheet waswas suppliedsupplied
byby OadbyOadby PlasticsPlastics LtdLtd.. TheThe ASPNASPN treatmenttreatment waswas
appliedapplied forfor 1010,, 3030 andand 6060 minsmins atat 120120ooCC underunder aa
pressurepressure ofof 22..55 mbar,mbar, thethe atmosphereatmosphere inin thethe plasmaplasma
chamberchamber containedcontained 2525%%NN22 andand 7575%%HH22 FigureFigure 11
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Figure 3: A.Untreated, B.10min, C.30min, D.60min treatedFigure 3: A.Untreated, B.10min, C.30min, D.60min treatedchamberchamber containedcontained 2525%%NN22 andand 7575%%HH22..FigureFigure 11
showsshows aa schematicschematic diagramdiagram ofof thethe ASPNASPN furnacefurnace..
TheThe treatedtreated UHMWPEUHMWPE samplessamples werewere characterizedcharacterized byby
FTIR,FTIR, SEM,SEM, XRDXRD andand AFMAFM.. 33TT33 FibroblastsFibroblasts cellcell lineline
waswas usedused toto evaluateevaluate cellscells adhesionadhesion onon thethe surfacesurface
ofof untreateduntreated andand treatedtreated samplessamples.. 33TT33 murinemurine mousemouse
cellscells werewere culturedcultured forfor 1010 daysdays accordingaccording toto 33TT33
protocolprotocol andand countcount twicetwice toto controlcontrol theirtheir viabilityviability..
AfterAfter sterilizationsterilization ofof UHMWPEUHMWPE samplessamples usingusing anan
autoclaveautoclave forfor 1515 minsmins atat T=T= 121121ooC,C, cellcell cultureculture waswas
conductedconducted andand thethe samplessamples werewere collectedcollected afterafter 44
daysdays.. CellsCells adhesionadhesion onon untreateduntreated andand treatedtreated
UHMWPEUHMWPE surfacessurfaces waswas observedobserved byby SEMSEM

AFMAFM studiesstudies revealedrevealed thatthat surfacesurface roughnessroughness increasedincreased withwith thethe timetime ofof treatmenttreatment..

XRDXRD
XRD of untreated and treated UHMWPE

4000

6000

8000

10000

12000

14000

16000

In
te

ns
ity

10 mins

untreated

30 mins

60 mins

XRD of untreated and treated UHMWPE

4000

6000

8000

10000

12000

14000

16000

In
te

ns
ity

UHMWPEUHMWPE surfacessurfaces waswas observedobserved byby SEMSEM..

NoNo particularparticular differencesdifferences havehave beenbeen observedobserved inin thethe XRDXRD spectraspectra exceptexcept fromfrom aa smallsmall differencedifference inin
thethe intensityintensity amongamong thethe samplessamples withwith nono particularparticular sequencesequence.. However,However, thisthis cancan notnot bebe conclusiveconclusive
asas thethe thicknessthickness ofof thethe surfacesurface layerlayer isis inin thethe orderorder ofof aa fewfew nanometersnanometers andand thethe informationinformation takentaken byby
thethe XRDXRD comescomes fromfrom aa largerlarger depthdepth withinwithin thethe material,material, resultingresulting inin loosingloosing thethe informationinformation fromfrom thethe
surfacesurface.. InIn orderorder toto studystudy thethe effecteffect ofof thethe treatmenttreatment onon thethe crystallinitycrystallinity ofof thethe polymerpolymer surfacesurface widewide
angleangle XX--rayray diffractiondiffraction shouldshould bebe appliedapplied..
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Figure 2Figure 2

FigureFigure 44 showsshows thethe cellcell preferencepreference toto adhereadhere onon thethe treatedtreated surfacessurfaces ratherrather thethe untreateduntreated oneone.. TheThe
mainmain reasonreason isis thethe presencepresence ofof CC--NN groupsgroups onon thethe surfacesurface ofof thethe treatedtreated samplessamples asas discusseddiscussed inin thethe
FTIRFTIR sectionsection..

AA..Untreated,Untreated, BB..1010min,min, CC..3030min,min, DD..6060minmin treatedtreated
Figure 4Figure 4
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FTIRFTIR spectraspectra showedshowed clearclear differencesdifferences betweenbetween thethe
untreateduntreated andand treatedtreated samplessamples especiallyespecially inin thethe areaarea
betweenbetween 15001500 andand 10001000 cmcm--11.. TableTable 11 showsshows thethe
descriptiondescription ofof thethe mainmain characteristiccharacteristic peakspeaks andand
differencesdifferences.. WeWe cancan concludeconclude thatthat therethere isis anan effecteffect
ofof thethe plasmaplasma treatmenttreatment inin thethe FTIRFTIR spectraspectra ofof treatedtreated
samplessamples..

ConclusionsConclusions
untreateduntreated 29012901 28432843 14711471

14611461
719719

Characteristic peaks  cm-¹Characteristic peaks  cm-¹

adherenceadherence ofof thethe fibroblastsfibroblasts onon thethe
treatedtreated surfacessurfaces.. FiguresFigures 55 andand 66 showshow
cellscells adhesionadhesion onon 1010 minsmins andand 6060 minsmins
treatedtreated surfacessurfaces respectivelyrespectively..

Table 1Table 1 SurfaceSurface treatmenttreatment withwith ASPNASPN seemsseems toto bebe moremore effectiveeffective atat higherhigher thanthan 3030 minsmins ofof processingprocessing.. 1010
minsmins processingprocessing diddid notnot havehave aa significantsignificant effecteffect onon thethe UHMWPEUHMWPE surfacesurface asas revealedrevealed byby FTIRFTIR andand cellcell
cultureculture studiesstudies..
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TheThe effecteffect ofof ASPNASPN treatmenttreatment waswas identifiedidentified byby thethe presencepresence ofof CC--NN groupsgroups andand unsaturatedunsaturated carboncarbon
bondsbonds onon thethe surfacesurface ofof treatedtreated samplessamples..

[1] C.Zhao, C.X.li, H.Dong, T.Bell, Surface and Coatings Technology 210 (2006) 2320[1] C.Zhao, C.X.li, H.Dong, T.Bell, Surface and Coatings Technology 210 (2006) 2320--23252325
[2]  P.K.Chu, J.Y.Chen, L.PWang, N.Huang, Materials science and engineering R 36 (2002) 143[2]  P.K.Chu, J.Y.Chen, L.PWang, N.Huang, Materials science and engineering R 36 (2002) 143--206206


