Electronic Supplementary Material (ESI) for Biomaterials Science.
This journal is © The Royal Society of Chemistry 2024

Supporting Information

Comparison study of surface-initiated hydrogel coatings with distinct side-chains

for improving biocompatibility of polymeric heart valves

Yiduo Chen®, Yirong Guo®, Xinyi Li®, Yanchen Chen®, Jiarong Wang®, Honglin Qian®,
Jing Wang®?*, Youxiang Wang®, Xinyang Hu®, Jian’an Wang®, and Jian Ji*"*

@ MOE Key Laboratory of Macromolecular Synthesis and Functionalization,
Department of Polymer Science and Engineering, Zhejiang University, Hangzhou
310027, China

b State Key Laboratory of Transvascular Implantation Devices, The Second Affiliated
Hospital Zhejiang University School of Medicine, 88 Jiefang Rd, Hangzhou 310009,
P.R. China

*Corresponding authors
E-mail: wangjing2015@zju.edu.cn (J. Wang), jijian@ zju.edu.cn (J. Jian)



Supporting Information

Supplementary figures

—
Q
~—

N
o

(b) 4,

o
I
—
)
|_|

Thickness (um)
«” =
Thickness (pm)

ﬁmﬂﬂﬂ 1L

5 10 20 5 10 20 20 300 400 500 300 400 500 200 300 400
Monomer Concentration (wt%) Polymerization Time (s)

(d)

120 120

o

willl nalll s

(

()
~—

-
(=]
o

]

Contact Angle (degree)
g B
Contact Angle (degree)

60 -

B
=)
B
o
.

(8]
(=]
(5]
o
L

ol 1Ll

ollLL LL L1 L1 LI LL L1 L4 L1 L ol L LL L1 L1 L1 L1 L1 L1 B L
CTRL5 10 20 5 10 20 5 10 20 CTRL300 400 500 300 400 500 200 300 400
Monomer Concentration (wt%) Polymerization Time (s)

[ cTRL = pMPC [ pavPs [ pHEMA

Fig. S1. Water contact angle and thickness of hydrogel coatings under different
monomer concentration and polymerization time. (a) The thickness of the hydrogel
coatings with different monomer concentration. The polymerization time was 400 s. (b)
The thickness of the hydrogel coatings with different polymerization time. The
monomer concentration was 10 wt %. The thickness of the hydrogel coating was
obtained by measuring the thickness of the hydrogel through CLSM. (¢) The contact
angle of the hydrogel coatings with different monomer concentration. The
polymerization time was 400 s. (d) The contact angle of the hydrogel coatings with
different polymerization time. The monomer concentration was 10 wt %. n=5.
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Fig. S2. Blood compatibility of hydrogel coatings. (a) The whole blood coagulation test
of substrate and different hydrogel coatings (pMPC, pAMPS, pHEMA) in 10 min and
15 min. (b) The chandler loop whole blood circulation test of substrate and different
hydrogel coatings (pMPC, pAMPS, pHEMA). n=3.
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Fig. S3. Water contact angle of hydrogel coatings after 12 hours of sonication. (a) The
water contact angle of the pMPC coating after Oh, 3h, 6h, 9h, 12h of sonicating. (b) The
water contact angle of the pAMPS coating after Oh, 3h, 6h, 9h, 12h of sonicating. (¢)
The water contact angle of the pHEMA coating after Oh, 3h, 6h, 9h, 12h of sonicating.
(d) The images of water contact angle of hydrogel coatings (pMPC, pAMPS, pHEMA)
after 6h, 9h, 12h of sonicating. n=3.
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Fig. S4. Platelets adhesion of hydrogel coatings under dynamic stress. (a) The SEM
images of platelets adhesion of different hydrogel coatings (pMPC, pAMPS, pHEMA)
after 12 hours sonication. (b) The SEM images of platelets adhesion of different
hydrogel coatings (pMPC, pAMPS, pHEMA) after 10,000 cyclic stretching. (c) The
SEM images of platelets adhesion of different hydrogel coatings (pMPC, pAMPS,
pHEMA) after 10,000 cyclic bending. n=3.
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Fig. S5. Capsule formation of hydrogel coatings in SD rats model. (a) The Masson
staining of tissue and implanted samples (CTRL, pMPC, pAMPS, pHEMA) after 30-
day implantation. (b) The fibrous thickness of substrate and different hydrogel coatings
(pMPC, pAMPS, pHEMA) after 30-day implantation. The p value was evaluated

(CTRL vs pMPC, pAMPS, pHEMA). ##p<0.01, **%p<0.001, ****p<0.0001. n=5.
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Fig. S6. Swelling behavior of the hydrogel coatings. (a) The thickness of the hydrogel
coatings (pMPC, pAMPS, pHEMA) before and after swelling. The polymerization time
was 400 s and the monomer concentration was 10 wt %. (b) The surface Young’s
modulus of substrate and different hydrogel coatings (pMPC, pAMPS, pHEMA). The
p value was evaluated. *p<0.05, **p<0.01, ***p<0.0001. n.s. was considered as not
significant. n=3.



