
























IOLY(ETHYLENE CLYCOLJ SURFACES TO MTNIMIZE PROTEIN ADSORPTION.

n .C.  Crcgon is ,  0 .E .  Buerger ,  R ,A.  V .n  Wagenen,  S ,K.  Hunter ,  a rd  J .D.

v r r . r j  r '<  sc i4ncc  and
Salt Lake City, lJta.h 841!2

froreins adsorb to alnost all sulfaces dulitrg
rhe fitsr few nilutes of blood erposure, and the
anout, t)?e, confomation, and orientation of
ihese boqd proteins prinarily detenrnes the over-
ar t  b lood compat ib i l i t y  res lo rse  o f  the  da te l ia ] .

'  \ a s  : e L  n - c e s s a r o  l e a m  h o h  t o  r i n t n i z e  o !
elinin.te .his irreve!sible ploteir adsorption !!o-
cess, Sulfaces {hich nlnimize Protein adsorption
a.e  no t  on l : "  o f  in te res t  fo !  b lood-nater ia ls  in te ! -
actions but othe! atplicatiols as gel pe!reation
rh .o ix to l raphr ,  con tac t  lens  po l ) tErs ,  coa t ings  to
' r n l r r : e  D r o f o u l i n g ,  s e P a r a t i o n  - e n b r a n e s .  c n d  s u ! -
i3ces for iMuoassay detection hethods,

In this {ork, piotein adsor:ption is neasured
6inS total intenal reflectance intrainsic fluor-
escence (T iRIF)  techr iques  I2 l  us ine  the  inherer t
ft!orescence of tit?tophan cortaining Proteins.
nris cthod eLininates altifacts sonetinEs fosd
rhen us ing  var i06  labe l l ing  t locedu les .  Exc i ta -
i ton  l igh t  a t  280 nn  ls  to ra l l y  re f lec ted  to  a
quart:-aqucoL6 buffer interface. Dle to the natlre
of the total leflectance process, the photoenergy
exponeniiallj_ decays into the.dq@ous bu!fe!. Tle
ISC nn erer8l is adsolbed by trr?tophan in soru-
t ion  ed  le -en i ts  the  L igh t  a t  350-350 !n .  th is
signal irtensity llovides a neasuE of protein con-
.entration at o! near lhe itrterface. The aqueoc
bufier is ir a thelnostated flow celt in which the
slrface can be challeDged {ith valio6 plote1n dd
buf fe l  r inse  reg i res ,

i j  1 ! , e  f o u d  r h a t  c o y a l e n t  b j n d h g  o f  p o l y
ie th )  lene  g l ) ' ' co t )  (PEG)  molecu les  to  tbe  qua l tz
. . ! e r f " c e  "  . e c r i - l L .  e l i a i n a t e s  i r r e v e r s i b l e  p r o
te in  b ind ing  ia  phys io log icar  bu f fe r  so lu t ions ,
r o  r c c o ? i ) ! r  _ r r s  b o n d i n 6 ,  r h e  q u a r t 2  i s  t r e a r e d
xitn vapols of 'r-einoplopyl tliethorysilane (APS)
to introduce anitro Saoups at the sl]rface. The
reminal h_rdlor_rl gloups of PEG ale reacted 1riti
?iosgele to fom bis-a,o-cnlolofornate PEG derj.va-
L i les .  Ih !5  rn remedia le  reacLs  w i th  the  an ino
furcrionali:ed glss to covalently bold the PEC via
3 urethane linkage. Al1 these sulface leactiols
ale charactedzed by advocirg-Fceding aqueous
contact argles dd x-lay Photoelectlon sPectrosco?y
(e5cA).

The lrotocol for proiein adsorption-desorltio!
a. the quarlt and nodified qualtz sulfaces se the
forlo{ing sotutions: 1) Hlnar inmnoglobulin (lgc)
{ioo frg/roo nr) folrowed by phoslhate buffeled
s3 i ine  (PBs) ,  pH 7 .4  l inse :  2 l  l l una !  a lbu in  [4  g /
100 ml) folroNed br PBs rinse; 3) Hund seru
iollo(ed by PBS rinse. 11le fluorescent co6ts ale
no!f,alt:ed to . :erc baclgrohd intetrsity of the
rBS so t l t lon  "1d  a  10 ,000 cobts  f luorescence in -
tensiry of 0,r0 ngln1 tD?tophan nonoEe! caliha-
r ion  so lx t ion .  The f ruo lescence
neasuled afre! rhe p.otein are allowed to adsolb ro
:he surlace folLored by a tholoush lirse of PBS in
1or shea., Ianina! flot conditions. these fluotes-
cence s iga l  i l tens i r ies  a re  shom i t r  the  teb le
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Fron lhis tab1e, it is shom rhat PEB effec-
tively nininizes irievelsible plorein adsolptiotr,
od the highe! the @lecular reight of the bo6d
PEG, the nore effociive it is fo! ihis pEpose.
Studies are in plogress to o?tinize this PEG bind-
ing leactiof, at sulfaces and io delemire its hydfo-
lytic stability. Plelininaly btood studies of
these sulfaces nave arso been !erfo!$ed.
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