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CONCLUSION OF WORK STILL IN 
PROGRESS…
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Polymer(tethered,membranes,

Collabora2on,with,AG,Nickel,from,Munich:,,
Polymer(tehered,spin(coated,membranes,

Hertich et al., 
 Langmuir 2014, 30, 9442-944,

•  Short,and,long,polymer,brushes,(PEG),as,tether,for,membranes,,chemically,graEed,on,
silicon,,

•  Deuterated,and,natural,lipids,extracted,from,yeast,(de,Ghellinck,,current,project,PhD,
Robin,Delhom),to,mimic,natural,membranes,

,
Advantage:, ,(,Fast,easy,sample,prepara2on,with,spin(coa2ng,or,solvent,exchange,

, ,(,Reusable,substrates,

Irena,Kiesel,
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Polymer(tethered,membranes,(,XRR,

Substrates,in,water,
•  Clean,silicon,(red),
•  With,Octenyltrichlorosilan,(black),

,!,Nearly,not,visible,in,contrast,
,to,OTS,(hydrophobic,gap?),

•  Two,substrates,with,PEG,brushes,,
,,,,,,(I,blue,&,II,green),

,!,PEG,brushes,not,visible,in,water,
,!,same,electron,density,

Spin(coated,lipids,on,PEG,brushes,,
substrate,I,and,II,,
•  cleaned,with,chloroform,and,methanol,

in,between),
•  Reproducible,with,the,same,lipid,
•  With,SOPC:,stronger,features,!,more,

ordered,(?),than,natural,mixture,of,
lipids,

•  H(Yeast,and,D(Yeast,similar,
courtesy I. Kiesel



Polymer(tethered,membranes,(,XRR,

•  H(Yeast,on,PEG,brushes,
•  PEG,brushes,denser,at,the,interface,
•  Low,contrast,between,PEG,and,lipids,
•  Interface,s?ll,a,bit,too,rough,to,

dis?nguish,good,between,head(,and,
tail(groups,

Si, SiO2, PEG, Lipid(Bilayer, Water, courtesy I. Kiesel



Polymer(tethered,membranes,(,NR,
Test,of,the,reproducibility,with,different,deposi;on,methods:,
solvent,exchange,,spin,coa;ng,,vesicle,fusion,,LB(LS,

•  Same,substrates,at,different,experimental,;mes,
•  Solvent,exchange,(aEer,cleaning,with,methanol,of,a,spin(coated,lipid,layer,,measured,

already,a,couple,of,hours,in,water),
•  Reflec;vi;es,not,similar!,,
•  But:,The,lipid,bilayer,is,the,same,,only,the,PEG,layer,changes,,

,!,Does,it,need,a,long,;me,to,swell,in,water?,,
,!,Current,tests,with,ellipsometry,and,long,measurement,at,FIGARO,at,the,
,end,of,this,week, courtesy I. Kiesel



Polymer(tethered,membranes,(,NR,

DPPC,with,LB(LS,on,same,PEG,substrate,
•  Hea>ng,to,different,temperatures,for,

annealing,
! Nearly,no,change,in,reflec>vity,

•  Comparison,LB(LS/solvent,exchange,
!,Comparable,roughness,and,thickness,,
slightly,different,density,(different,lipids,,
coverage?),
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Polymer(tethered,membranes,(,NR,

Repeated,spin(coated,POPC,on,PEG,
Broad,minima:,Difficult,to,fit,!,Patches?,

•  Check,with,fluorescence,microscopy,
and,AFM,

•  OpGmizaGon,of,spincoaGng,parameters,

hYeast,spincoated,
on,PEG,in,air,,

hYeast,spincoated,
on,PEG,in,air,,

Spin,Coater,Delta6,SUSS,MicroTec,
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Conclusion)

•  Possibility)to)create)stable)lipid)bilayer)with)different)techniques)on)PEG)brushes)
(vesicle,)spin<coa=ng,)solvent)exchange,)LB<LS))

•  Reproducibility)s=ll)a)problem,)maybe)due)to)swelling)=me)aFer)hydra=on)
•  No)problem)with)XRR))
! Smaller)samples)
!  lower)sensi=vity?))
!  luckily)measured)at)the)same)=me)aFer)prepara=on)and)hydra=on?))

•  Op=mizing)of)spin<coa=ng)parameters)

•  Solvent)exchange)seems)even)beNer)than)spin<coa=ng)
!  cleaning)and)preparing)directly)at)the)instrument)possible))
! posi=vely)tested)with)natural)lipids)as)well)
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