Development of Hemocompatible, Zwitterionic Poly(sulfobetaine methacrylate) Surface Coatings

by ARGET ATRP for Extracorporeal Applications
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CONTACT ACTIVATION

PKK aKK PKK: prekallikrein
aKK: a-kallikrein

EXII HK FXlla HK: high molecular weight kininogen

(Hageman factor) m

FXI FXla

Pl hromboplasti
(Plasma thrombop asm EX m

FIX FIXa ||
(Christmas factor)
FVllla

(INTRINSIC Xase)

A4
FXa
Fll Flla

(Prothrombin) (Thrombin)

N

Fibrinogen  Fibrin
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Biological Phospholipids

Synthetic Zwitterionic Monomers
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0 Droplet of water is introduced onto sample surface

Pipette tip

—
e Camera magnifies and captures image of illuminated water droplet

Light source Camera

o Contact angle measurements are obtained at both edges of the droplet

L]

Complete Wetting Contact Angle 6 Non-wetting
~0° 90° >1fo°
) > | \ /! e >
Superhydrophilic Hydrophilic Hydrophobic Superhydrophobic
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plasma is introduced is mixed into the needle for fibrin clot upon observation of
onto surface plasma formation fibrin clot
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Uncoated PVC (Terumo)
Uncoated PVC (Medtronic)
PVC with Xcoating™ (Terumo)
60 57 Intersept™ PVC with Cortiva™ BioActive Surface (Medtronic) *

Tygon® S-97-E (Saint-Gobain)
SMAR,T™ PVC (LivaNova)
@ Native Glass
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— represents the mean water contact angle.
Y Note: Kaolin clay was mixed into remaining plasma on the sample at this time.
% Note: Sample clotted post-addition of kaolin clay. K
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Plasma Clotting Time (min.)

7 /
60 -( @ Native s *
OTS
OoDTS
O PolySBMA (vacuum dried and tested within week post-preparation)
O PonSBMA (vacuum dried and tested a month post-preparation)
@ PolySBMA (non-vacuum dried and tested within week post-preparation)
40 * Note: Kaolin clay was mixed into remaining plasma on the sample at this time.
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Water Contact Angle (deg.)
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A 120

® Uncoated Terumo
K Terumo XCoating™
@ PolySBMA (BIBB vapor for 30 min) ascorbic acid added before
100 |- () PolySBMA (BIBB vapor for 30 min) ascorbic acid added after
PolySBMA (BIBB vapor for 1 h)
’g Note: Kaolin clay was mixed into remaining plasma on the sample at this time.
é 80 ** Note: Sample clotted post-addition of kaolin clay.
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1 @ Reference PolySBMA 1 @ Reference PolySBMA
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@® Uncoated Medtronic ) S
PolySBMA (BIBB vapor for 30 min)
PolySBMA (BIBB vapor for 1 h) %ﬁf *

Note: Kaolin clay was mixed into remaining plasma on the sample at this time.

*

** Note: Sample clotted post-addition of kaolin clay.
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Note: 3 denotes that sample was prepared by adding ascorbic acid to the polymerization
solution after transferring it into the vial containing initiator-bound samples.
CAJdmGe Lw aLISOGND2 RFSRI2ESNIZzE2 t £/ (dzo Ay X
L.. @FLR2N SELR adzNB o LINSASRWYI ¢ & dz8IwEk O8 F



—t— I  Reference PolySBMA W

] —— T ™M
i ! JUE NV S |
2 — | T 1 1o
o I I 11
x4 — — T 1
S I i 11 1o
I I I
7] —— | I |
A1 AL AN A~
8 I I 11
Q e A1 1
10 | 1 11 I 1
____,/_'I‘_\._)M MM\
o I I I l ) )
12 - A W increasing
I I ) S ZAN WA plasma
13 I I 10 1 clotting time
94— L M TS
I I I [
15 ] A 1
i | JUNE AV PN
16 | i 1 I
17 -t wm
I I 11
18 ] —— [}
I VAN W
e I i (]
20— — T ~—1 I
I I I
2l e —— 7 I |
22 : {Aﬂ_ JT%__,NH/“1&Mu\*,Aq
23 et I [
| ! RN PR
24 i

I i~ Uncoated Terumo ) AW AT Y N

v
4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm™)

Note: © denotes sample that did not clot post-addition of kaolin, whereas ~ denotes that
sample clotted post-addition of kaolin.
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