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Abstract: A polyurethane (PU) surface enabling 7 vivo endothelialization via endothelial progenitor cell (EPC)
capture was prepared for cardiovascular applications. To introduce CD34 monoclonal antibody (mAb)
inducing EPC adhesion onto a surface, poly (poly (ethylene glycol) acrylate—co—butyl methacrylate) and poly
(PEGA—co—BMA) were synthesized and then coated on a surface of PU, followed by immobilizing CD34
mAb. '"H-NMR analysis demonstrated that poly PEGA—co—BMA) copolymers with a desired composition
were synthesized. Poly (PEGA—co—BMA) ~coated PU was much more effective for the immobilization of
CD34 mAb, comparing with PEG—grafted PU prepared in our previous study, as demonstrated by that surface
density and activity of CD34 mAb increased over 32 times. Physico—chemical properties of modified PU
surfaces were characterized by X—ray photoelectron spectroscopy (XPS), water contact angle, and atomic
force microscopy (AFM). The results demonstrated that the poly PEGA—co—BMA) coating was effective
for CD34 mAb immobilization and feasible for applying to cardiovascular biomaterials.

Keywords: surface immobilization, CD34 monoclonal antibody, polyurethane, endothelial progenitor cell,
endothelialization.
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Figure 1. Schematic expression of the preparation of poly (PEGA—
co—BMA) —coated PU surface.
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Scheme 1. Synthesis of poly (PEGA—co—~BMA) copolymer via
radical polymerization.

6 T, 24h

o) & T3l ARk
s 7L_7-:?3‘}°‘1 s F 9}1‘21‘1} c{’:‘oﬁl 7}E%§}9 35 A
T3l AE Azl AMH U &
HE NES MES W3 £4(30 mL) ol ¥i, EDC
0.001 mol) 9} NHS(0.0015 moD & 715t & 147 52k Akl
A1 kAT o] B3l 2 A1 S A
23 PBS €-99(10 mL) ) ¥l CD34 mAb(150 pg)<& A7}l
2417 B 2ol HESAIFIT WhEo] B Eel R 35S
SR AEE & "1301]*1 AE Az

F7t=, B4 343 845 vlusy| gt vl=ro® PEG/F 1
PrER )9 FEo| CD34 mAb7F 1733k A& (PU-
PEG—CD34)-& A 02 /gt 7kee] o] whe} A z8)9ict 52

2 H&E2t =X, /9 1) ASAS 2] 98] contact
angle goniometer (GBX Inc., France) & ©]&3t Sessile dropti¢]
TR shte] (e 1 pl)o] RR|AZAIURE ARES]o]
AME # =oZAr) Goniometerd] &g HAn| Ao Habgl
Vernier calipers® ©]-§3] W& XTI A&7 SAHA
ek 25 TollM 2 BE 2 103 F52o] ZAHUC

mHe| 55t xM £H. X—ray photoelectron spectroscopy
(XPS) £ olgal /e 349 3t 242 S35t XPS &
HANEHL ESCALAB MK—1I spectrometer (VG Scientific Ltd,
UK) £ o]-88}e) Mg Ka X—ray 39(1486. €V photons) - 400 W
2] Aol HA=HUct Core—level AT+ 90°¢] photoelectron
take—off angleoX Z45HJct

EM FHEfo BE Atomic force microscopy (AFM) & o435}
o 7R 18] u AR HalE Sk 100 pm piezo—
electric scanner”} %2 Autoprobe microscope(Park Scientific
InstrumentsAHPSL, USA))-& o]&3le] 245 E AR SigNy2)
intergrated pyramidal tip(Microlever ™, PSI) -2 2]¥§31= trian—
gular cantilever (force contant of 0.05 N/m)& 7HA| 1L &7] ol
A AFRER ot wiA L] BAEE AASE | $18] second—
order flattening& AFel A-838}313, topographical datacliA]
average roughness (RMS) 7} AAFE ST

HH 7[28M0(0] M2 I3V 75E Bddl &E vIEE
4719] ] toluidine bluedell 23] S3=Urk 0.01 M NaHCOs
glell 5 mL2} toluidine blue7} F7Fe gle]] BE-g @731 40 T
oA 1AIRE Bt FAANFCE golo] AT A3 NaHCO; £
02 33 2237 AXE T 50% ) oHIEAL G4 5 mldl @

AZ o Zaim
T2

Z2|H, A33A AM6x, 20099

140 Tol 3083 FANA Fok M2l ¢ad opEAL 899
E3457} UV 237190 28] 630 nme] sl S8t

ELISAO]| 2f8F CD34 mAb &Y =3, 9] 17d31% CD34 mAb
9] 84o] enzyme—linked immunosorbent assay (ELISA) o] £J3}|
2%k 718k 29%PE, CD34 mAbY] 715 £9%] 50 pg/mL
oA 10 ng/mLe} H9lelA 103]2] 34 #3-& B3 A== Ack
FH)E ZE MEES 48 well-platec]] ¥ Fol|, 1% BSA7} &3l
= PBS(300 uL/AwelD) o] 1A17F 34t 83 7125 FAA71 §,
Alo] Tris bufferZ 33 oA ) AF 3, CD34 mAbS} &
o)A o & ¥k2-3l+= alkaline phosphatase labeled anti—rat IgG
primary antibodies®] 1 : 500 344 (300 uL/wel) ZAE# primary
antibody 2] alkaline phosphatase”} para—nitrophenyl phosphate
(pNPP) buffer2} 37 ‘Colx 20%%t 5-A1A17] 22 microplate reader
£ o]43} 405 nme] e FAEE SHYPL

d H EE

=35l Poly(PEGA-co-BMA)2| SM BAM, 20z Fol s

3% poly PEGA—co-BMA) 9] 7% fﬁé 98 'H-NMR&
E4s19 00, 1 AEEHo| Figure 20l EojZth

PEGS —CH;— A1, 2) ¢ butyl”1®] —CHz—%} —CHs— 3=
(3-6)7F Heislo) FelkRon, S8 ofao|=s] ~CH-9
—CHs-, —CHg «437} F=le] #Ek 22 proton A
¥} o) depEe] FRENTS Z‘”‘o}“
o, 31_:/.«] E’—%kl E?SH FZZA PEGAS} BMAS] H1E-2 <]
&% & 9J3lth Table 1& 1 AFAE Qofslo} RojFed)|, A7
QeA|2) Blge] viElsle] FFEA vigol APHIUE, o7

@
o

o 00
1
b

(>8]
£
w
N
-

8 (ppm)
Figure 2. 'H-NMR spectrum of poly (PEGA—co—BMA).

Table 1. Synthetic Results of Poly(PEGA-co-BMA)

Trial Feed ratio Copolymer composition
(PEGA/BMA) (PEGA/BMA)
1 1/9 1/2.6
1.5/8.5 1/1.7
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Figure 3. 'H-NMR spectrum of poly (PEGA carboxylate—co—
BMA).

Table 2. Surface Density of Functional Groups and CD34 mAb, and
the Ratio on Modified Polyurethane Surfaces

Sample Functional grc;up CD34 mAb C=B/A
(A, pmol/cm®) (B ng/em®)  ratio(C %)
PU-PEG 4.08£0.54 6.6=0.8 4.0x107°
PU-PPB  4.42x10°£0.32 156.1+9.0 8.8x107®
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Figure 4. X—ray photoelectron wide scan spectra of PU-PPB
and PU-PPB—CD34 surfaces.
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Figure 6. Atomic force microscopic images of (a) PU-PPB;
(b) PU-PPB-CD34 surfaces.
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Table 3. Biological Activity of CD34 mAb Immobilized onto PU-PEG
and PU-PPB Surfaces, as Determined by ELISA

Surface  Feed amount (ug/mL) Bioactive amount (ng/cm®)
PU-PEG 7.5 5.56
PU-PEG/Hep 7.5 1243
PU—-PPB 15 156.05

Scheme 2. Immobilization of CD34 monoclonal antibody (mAb) on poly (PEGA—co—BMA) —coated surface.
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