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Abstract

Nitric oxide (NO), as a correlative factor of endothelial function, has been widely used in multidis-
ciplinary fields due to its multiple biological functions. The development of advanced surface
coating technology to immobilize NO catalytic functional molecules is a common means to con-
struct NO-catalytic materials. However, the modification of functional molecules on the surface of
materials often involves complex surface pretreatment processes, multiple steps and expensive
reagents required for graft of functional molecules. Therefore, this research developed “phe-
nol-amine” surface chemistry, chose phenol with catechol with class NO catalytic activity and the
chemical molecules in (CySA) as the coating preparation of raw materials, in weak alkaline aerobic
simple aqueous solution system, based on the chemical crosslinking reaction, through the “step
dip-coating” method in material surface building with double sulphur keys to NO catalytic activity
center of polymer adhesive coating. The coating catalyzes the continuous release of NO through
the endogenous nitrite mercaptan of NO donor, thus endowing the material with multiple biologi-
cal functions of anticoagulation, inhibition of smooth muscle cell proliferation and promotion of
endothelial cell growth. This simple, low-cost, green NO-catalyzed surface coating method shows a
broad application prospect in the surface modification of blood contact implants/interventional
devices.
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1. 5]

—SH A (NO)ETE 1980 442 H 1 N IR M I &7 5K K7 [1] [2], THEAMRAR, B—H A
(NOS) AL ML L-FE B R v NS Hh U= 2E o Bl I FUUE RS 5 70 F NO X T a0 iU RGFRAS |
HARU . BN SRR AR 2 A i S A B A R B DGR E I [3] [4] [5] [6] [7]. fEidEm A,
TR T TIGRIATT ATRE. P2 A AL NO Akl SZ BB KM IA[7] [8] [9] [10]. (EAFRTERIAE,
NO 7E ] L/ MSCEE A SR A« 1T IS SMCs 38 A= i ifn A &7 5K 77 Tt A B ZLAE FH . NO it if /M
BRI - M SRR 2 0 e £ IE T NO btktRif. i, Major Z[11)3RiE T 7£4E NO
PRI SR A PR 2 B8 S5 25 98/ /NS AN AR . Kushwaha %5 [12] & B B sk AL 7= A2 ) NO A
A S 3 kD I /N SR AR, T HLIZ REAIH] SMCs 39 2E

SRIMT, NO DARTH% . 22 4 FRE G I SR Tl s s A 2 W AR L e AR Y R S ) i H AT, AR Z
KPR ZER NO RIS, —Mud REWREE RS & NO BMAM K, HIXANT7 8 4 Ak
TEA IR TT G V22 Bkt o EEan NO ARk 1 23 AR . NO BT & AR E LA & NO BRI (] AN
PRARSE[13] [14] [15]. 268 —AhJ7 222 NO HEALBUARE, & I 2% J7 vk 2 i@ AE A RE R T [ € A DLl AL &
WrEE BT A b H RO E A B (GPX) AL TG PE R R e 55 27, i 55 o R (AR 4L = 2E NO
[16] [17]. #RT, BAAG M7 V208 50 R B A R AR HE T2, RIS 32 BR T34 R RS Fn 4 [ 2 H br

Tk
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T 5EIR4 G J[18] [19] [20] [21].

EEXF AL 8, FRATTAE SR T A — T e ELIEE (0 S ) 2% rT AL NO IR IR EM B, IR,
Lee 5 NiRiE T R 2 UK (PDAM), RIJET-T DU07 A A0 2 R RG B S B [22] . LB PDAM F] LAAR - MRk
THEMILE, I Hb aed At s S B Be F DA & HA A= P04 . IEWT Lee S54RGE[23], WL M ERR I 2
bR 23R LA 19 e 2R T SO PR A TR A VA R, SR 17 B 1) — 2Dl T DA% 55 e Ak F S TR A 5
BTN BERITE, BMIER T EFEMZERNES ST, ZATEYRE DS REMREKES &)
RO R AP HIPUEEILTE . Hong 25 NIETER] PDAM B8 3G BRI S AR 51 K 1 4 9 41 i 22 £ [24]
IXEEHIE R B PDAM 3R JZE O M FE N S : I8 =2 40 A0 N T 8 3% i e ok 1 B VB AR O S AN

BAVIE B A AR Iy S M 2R Ak s (i 1(C), FE 1(D), K 1(E), Kl 1(F), WkEFILE
R ETRIR(EGCG). WETIR(GA). £ L% (Dopa) 42K M (Ca)f A A GPx MEAEIEMILEY)
CySA (& L(A) NNy, FIFA “—SBERER” (& 1(B)), B SAFJLZRm IR - ik xR
FLE H ARSI R R T A NO AGETE M E & A RRE. M EZEaRFEL R LA -
1) Xt NO ALK P 3R A 2 BT ML EEBEAT R R ME 7T 5 2) W FE NO LR AR AR Z 1 NO fiE Ak is 1t
FEEATT: 3) RGFE NO ALK SRR 2 5 . N B A (ECs) R SMCs 1E L.
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Figure 1. Chemical structure of (A) cysteamine CySA (A), (C) epigallocatechin gallate
EGCG, (D) gallate GA, (E) dopamine and catechol Ca (F). Schematic diagram of
“one-step dip-coating method” surface modification (B)

1. (A) BBz CySA (A), (C) RREFILFERRZREFEESE EGCG, (D) RETFER
GA, (E) ZERZ(Dopa)fEBE_ER Ca (F) FLEM. “—HRKZE” KREAKMTE
(8)
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2. SCIGERSY
2.1. SCIgFHE

Dopa (4l >98.0%). GA (4liJ¥ >99.0%). Ca (4l >99.0%), EGCG (4lifF >95.0%, ¥ty T Sigma
/A7), CySA (4 98.0%, 9T Aldrich 24 7), CD62p #i#(GMP-140, Serotec Co.): HRP $Hifk(KPL Co.):
L1V . BR(EDTA); Griess (Sigma-Aldrich);

JY-82 Hfh A BT AL AR EEA AR A B 2L AR s % E 32 [ Thermo Fisher Scientific 2 %]; NO
I HHAXE [ 2 E GE analytical instruments A ] X-5F 28 % B 7 BE1E A% W [ 25 [F Thermo Electron A#];
T RSN H H A Jeol AF].

2.2. NO L4 BE %%

A F Z WA %) Dopa/GA/CA/EGCG il CySA HURHEE /R EE A 1:1 N B Tris e (1.2 mg/mL)
W, IRJGRHEVE T TR 316L SS R T LR R B, BEAMFEMAIIA 1 mL PR R SR, 1R %
EFUURR 12 /i, AR5 FZ8 /KPS T B NO AL R G R R 2 SRS i, TP R B = S SR
HEAT T4 4 BT A5 A SL ST R 40 16 SR A Ca/CySA. Dopa/CySA. EGCG/CySA. GA/CySA.

2.3. MRIFRIE

2.3.1. X SR T REE

KA XPS #HATIREE S R . Hodr, XPS fill #4554 Kratos, Axis Ultra DLD. ¥URJEN
X-ray #.44 Al K-o (hv = 1486.6 eV), Z1T7ZH0 15 kV 1 150 W, fif FAZF2 12 IEHL C(1s) = 284.8 eV (1Al
FRWIET), St R AR 30°. KEIURET, AR HEAE S 316L SS SRR AE B T AT R IHE B -

2.3.2. EFRAHENHLRATERE CTRERIE(MALDI-TOF MS)43 4

MALDI-TOF MS #llk A MALDI 2 MX B 8] %47 B 4% (Waters, Milford, MA) R
MALDI J5EC & /9 337 nm N2 06, B47%M 4 ns FReLkef. 84 N,N- L5 i (DHB)/E 3L 5,
BOCIK I BE N 200 FAAL(AU) . J5 T RS IS Bl 52 B 50~4000 m/z. AR5 45 FEET U BOG R 1T 14
18 o BFANRE S B B 25 & R BEAI 45 5. DHB VAR T TFA/Z S (AR EL 1:4) LLIR13H9 20 mg/mL
ISRV . SRA W BB ) MALDI $ECNEEAX) T MALDI A . 7ERTIN 2 BT, 00 1 b L
R4 T A EIRAE S 1 MALDI #E5R T .

2.3.3. REFKEFEIHRI

FHET F1 B85 (AFM, SPI 3800, NSK Inc., Japan) =% 22+ & [ 2% T FF S0 AHLRE

K P34 H T 2440485 (SEM, Quanta 200, FEI, Holland) % 5 AT Wi 52

JHE B 6 THT 75 A5 12 A9 2K Keriiss GmbH DSA 100 MK 2 2 i £ I 58 SGHEAT AN o A< SCade B BRIk v 771 XL
FKAHERR It v W — LR 5%(CH212, Sigma-Aldrich, Purity > 99.00)347 il ARG, EHIE T, ¥ 5 uL
BT T RE SR, AR R e i, ORI B, SR DSA 1.8 B A dE A7 2l £ 43 #7 o

2.3.4. NO #4L R

K H Griess J7 A WA R 2 By A0 &0 5 e 58 -G ik JZAE 60 238 Y1 NO AR T0H 2 o 4 FE iR i
F-H1 0.5 mL /Y Griess(4 mM) 5254 FH 1144 (20 uM SNAP/GSH, 1 mM EDTA) 4L % 1R A iAWt » 76 T %
SE P 5 SIS T) P HE A i DA A S R o BN BR8] 2 NO A S5 B2 P S B23 200 L BN 96 FLAR Hr,
itk 15 40 5 FH BB FRACT 496 nm K T EEIBO G B o[RS, 30 BUCE v A P 1 A SR 2 il A A i
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Wik 4

2, Hrpik FH HgClL 1E b . FARSZES B IRUT T« Kbk BEARRE Y 97.5 ul A4k 555 AF1 Griess &0
A 96 fLtRH, SRJEIIAN 5 pL (¥ HoClp AT MR Ak S S (HoCl, HIfEAL AR = A2 NO S BEAR bR, it F b
MR E), R HRIGE L 15 2080, A5 B TEEARCH T 496 nm A T EBUROG A . ARl 28
FHLA 15 R T NO AL R (11151

2.4. EYEEMETFM

2.4.1. NO fE{LigExt I/ RF HUASMCs RIS

T AL EH RS LR O AR A o 5 RS TE R 0L A R AR R BT = DCAR 259 KR AR MR S5 AT 1R
NPT LA LL 9:1 VR, 12 /N T R MR SR 30 A« 420 DA 1500 %% 2.0y 15 J3 %3R3 & I /MR I
4 (PRP) o il /NGRS B BLAKR 525625 3840 R« 4 1 mL PRP F i 10 pL /1 S-E RS 2. BE 5 1% (SNAP, 10 uM)
MABEHIE(GSH. 10 pM)4L R AtA . thah, 4 1 mL i) PRP FiN 10 pL B EVER(50 pg/mL)H 15
S LIRS DASE AT SCHAEAR I I 500 1A A BREE . AN RE S RN 500 uL 1 PRP 9T 37°C %A
AL 30 min. B SRR A IR 2% i R VSR (PBS)IE Wk LA B AR 2 [ RG R PR I /A, B S R IR TRAE 4%
B R . [ S, RS E G BK BRI T TR e, FEREEA T SEM UL IR .

HUASMCSs £ KAT P4 F A A MR D0 ALK (10 pM SNAP/GSH) A TG (AR i 15 75 B EAT SR I 1% 9% . 41
FRLBE TR ) 235502 2 /NI T 24 /NI o B PR 2 e e i B A BT AS 3R AE 40 M 38 B A IR 2 CCK-8
FIT- 40 PP o 2 e e ttih T AR S 0 MT, B A 5 x 10* cells/em? () HUASMCs Fil T-#4 %}
R RPN a-SMA FUAKT LR TR HUASMCs AT Seie 98 e e th . BAAOPIRIT:
H T HUASMCs B35 7= 5 R A E 2 85 9% 1 KA 3 KU HUH, FH PBS Zaniddk, HT 4% EH
WV R T T 0 1 /NeF o LT, TR 2 S H R R, R R PBS T BE 3 k. Bl IIAZRILIE
FEH(BSA, 1%)3 4 30 734, BERIH PBS k. /KiE, FIIARIIA a-SMA $ifk(1:100), FT
I7TCTWEE 30 /. FEMIFE M PBS iEBE, BERIFMA FITC bricd BIEPUR s skiED, T 37CF
JE 30 /fh. 4, 4 PBS U FPO A T IR SR .

18 CCK-8 B SR I RF i e 11 HUASMCs FIBEFEAT N, M4 KL T HUASMCs R0 % 5 x 10°
cells/em?®, 285 9% 1 KA 3 KJGHCHFE S, Fl PBS 3P K, Bl G &ANRE S 2 AN 350 ul &4 10%
CCK-8 il fIff] DMEM-F12 £5 37 5(%% 5% FBS, TMIZL). tndERiaRscft 37°C FIE 3 /M JE, WA
fi IR 200 pL 55573 2 96 FLA, B TEEFRAXH T 450 nm AL EUROE A o ANARTERE 5 2 1 1 R A (]
WE N 2 /NI FA 24 7N

KBRS cGMP ELISA A& ( Lilg g BRI A R AR, A ) @ sl /M A i
CGMP JKREE. B9, HFEMIRIET PRP diifl, FHS DR /MR 2840L. %46 30 2380/, A
100 pL 10% triton-X 8 AR . BeE ¥ M J 1) PRP VR A-TE 2500 5 MBS0y, 4> S 4ime A, WRIN i
WA T cGMP i, o cGMP A i #5822 R Ui 1 - K H cGMP ELISA 5f & € E A il HUASMCs
A cGMP ¥ JE . Hidt, HUASMCs £5 320 8]y 2 /N . S0 5155 L /N & BT cGMIP 3R FEE ARG 2K
1Bl
2.4.2.NO iR EXF HUVECS KI5

N TV HUVECs FIAKAT R, [RIEEE A IDAEAR (10 nM SNAP/GSH) AT (A (1) 35 77 56 X T
SEY6 772 5 HUASMCs 2518,

2.4.3. NO {2 B %t SMCs 5 ECs #1898
HUVECs 5 HUASMCs 5% 7% F T340 41 g (8] 55 S Ak 47 8 . HUVECS T HUASMCs 73 A 7E &6 5
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mM Cell Tracker Green CMFDA #15 mM Orange CMTMRECs [) DMEM/F12 3% 3% % (& 15%/1i 2 IfiL 7% FBS)
IR E 20 408h; 4 PBS 1SV A, FITCYLRY DMEM/FL2 5537 B4k 420 6 30 /b, BEJS, KA 0.25%
(147 B 43 31 %+ 2 Y AR ) HUVECS 5 HUASMCs #H T AL, WA B IE T 1200 rpm &0 5 73815
DMEM/F12 5 485 97 3L s 24, 00 7 R B4 i 25 25 5 x 10° cells/mL. %) HUVECs 5 HUASMCs
DL 1:1 AR AR R R BIRE R T, T 5% CO,, 37CHAE T 20 HIREFE 2 /N AN 24 /NI 5 R FH ¢ ' 2. 4k
B LSRR 2 THIHG PR P 40 L 6 R B ) 20 B g AT B s Gk b o

3. BRI
3.1 MREERDHR

3.1.1. X SHER B FREE

XPS 4l BoR, DVUBNAS[E 2 Bl & iR =3 L T ) LA A CySA RFIETCER C. N O Hil S Uig,
M ECH KL 316L SS 1) Fe, Ni, Cr FHfEcziH (&l 2), i8] Ca/CySA. Dopa/CySA. EGCG/CySA i
GA/CYSA &2 Ol Ih 8 55 TR R MR R T « XPS &5 R EIR, AFLAH & MR ERER S &R
B R0 25 57 (32 1) IXERER A IR I RIS LAY TS RARZ 10 S & &, 4k 9% NO LR G
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Figure 2. XPS of Ca/CySA, DOPA/CySA, EGCG/CySA and GA/CySA coatings deposited on 316L SS sur-
face
[& 2. 316L SS KMETFAI Ca/CySA, Dopa/CySA, EGCG/CySA F1 GA/CySA i&ZRY XPS

Table 1. Elemental composition of Ca/CySA, DOPA/CySA, EGCG/ CySA and Ga/CySA coatings deposited on 316L SS
surface
5% 1. 316L SS M MFR Ca/CySA, Dopa/CySA, EGCG/CySA F1 GA/CySA RETTEAM

FE i C (%) N (%) 0 (%) S (%) SIN (%)
Ca/CySA 70.6 8.7 13.4 7.3 83.9
Dopa/CySA 747 8.4 13.7 3.2 38.1
EGCGI/CySA 733 4.0 19.5 3.2 80.0
GAICYSA 69.7 7.2 17.3 5.8 80.6
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3.1.2. EFRFHENHLRTEE CTRERIE(MALDI-TOF MS)43 4

MALDI-TOF MS Xf ANl LB il 4 1) NO LR = 1 SR G WL BT A AT L. B %%, X N1s =40 3%
BETLA M. SRR, DURAR[E LS4 1 NO (AL & 2 1 N1s LA IE4E 400.5 eV b T
JLAEYFN CySA 731 HI ANAELE R J5 8 C-N F155 #r C=N (] 3(A)). 75 & C-N By EUESE 1) LA 5 CySA
B Tris Z IR AE T 1B e /R INBUR L, 171 527 C=N [ HILIERA T LAY 5 CySA BR Tris 77E 78 Il Bl S b
454 MALDI-TOF MS JF (/] 3(E), [ 3(G), K 3(1)4#r, St Ca/CySA. Dopa/CySA Fil EGCG/CySA
BRI AT BE I M@ 3(F), Bl 3(H), Kl 3(0)). 5 GA/CYSA JERHIEANLFEAML, Ca/CySA
EGCG/CySA [ERE TR T 298 R I AL, Horh—282 LA Tris Al CySA SH/ER N EME A
WA, HH—FIE DL Ca fl EGCG 5 CySA HEAT A RIAIIA s /R MBS B (K] 3(F), K 3(9))
H T PDAM HIJE i & BB B2 8 TR 577 3, R, 7EM# 4 Dopa/CySA &ML 2 | Jext PDAM
HI R4 23T MALDI-TOF MS 43 #r. MALDI-TOF MS Jii i 73041 & 3 419, 409, 271 Al 253 m/z WA
I BLIESE T Tris 25 2 BR A A2 EEH I CySA il &L 5 k)2 Dopa/CySA B, FATKIL CySA
INEIES T 2 BB REGIT . 52 ERNESRPERET, CySA 52 3= 2 UE 7R R
(175 A HEAT OB (FE 3(H)). B4k, Dopa/CySA )2 Nis =20 EIi ih 401.7 eV AbH LA NHS S i i LA
K MALDI-TOF MS Jii it ) 274 m/z W3IESE T CySA 5 Tris DIHE {4 R X2 5 T R 4& (K 3(B)).

Al—cnm N1s| B—aw N1s
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Figure 3. N1s high resolution spectra of (A) Ca/CySA, (B) DOPA/CySA, (C) EGCG/ CySA and (D) Ga/CySA coatings. (E)
Analysis of MALDI-TOF MS results for Ca/CySA coatings and (F) possible physical self-assembly and covalent oxidation
polymerization pathways involved. (G) MALDI-TOF MS analysis results of DOPA/CySA and control PDAM coatings and
(H) possible physical self-assembly and covalent oxidation polymerization pathways involved. (I) MALDI-TOF MS analysis
of EGCG/ CySA coatings and (J) possible physical self-assembly and covalent oxidation polymerization pathways involved.
The appearance of a new peak at the 401.2 to 401.7 eV binding energy in the N1s high-resolution atlases confirmed the
physical self-assembly between- NH; of CySAand O~ of Tris. The presence of aromatic C-N and C=N peaks at 400.5 eV

confirmed that the covalent oxidation polymerization method involved in the polymerization process was mainly Schiff base
and Michael addition reaction

[# 3. (A) Ca/CySA, (B) Dopa/CySA, (C) EGCG/CySA F1(D) GA/CySA i&EH N1s &4 ##E. (E) Ca/CySA &EHY
MALDI-TOF MS Z5REF# RE(F)FIEES REIREBHRMENEURERNAEZIRRE. (G) Dopa/CySA FaxtH
PDAM #REH MALDI-TOF MS BIERMH) TS RENMERERMENEUREREBLERE. ()
EGCGICySA i&ZH) MALDI-TOF MS BT R FIRES R B BERMANE U R AR NAFKIEE. M Nis
=R D 401.2 B 401.7 eV A& BEALFIIE L BIMESE T CySA B9 -NH; #0 Tris B9 O~ Z BRI B 205K . 400.5 eV
Rb35F C-N 1 C=N IS HINES T B AR5 REMENENRE TR EE % KWAE 5 R R
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Figure 4. Thickness of Ca/CySA, DOPA/CySA, EGCG/CySA and Ga/CySA coatings deposited on 316L SS surface (top),
AFM morphology (A) and water contact angle (B)

4. 316L SS FRMETFRAI Ca/CySA, Dopa/CySA, EGCG/CySA #1 GA/CYSA #EMEE (B L), AFM FE5RE(A)
kRt A (B)

3.1.4. NO {E{LFER

A& HA AR S-S FRIBEN B PN TSI NO BEBCHEZ 1T, LA R A FNIE AR R 1) 7
Ko 5 1 NO AL RN G R TR, 4 A A S-S S EMIRETE NO L BEUE 2[RI B35
PER)ZE 5 . NO fEAGIR Z I A RE IO 52 3 2 3 W e NO i AR R 2 R PR U B AR 2 PRAS )
A S-S EHEOE I R 4E NO. i 1845 2 1 B0 K 3] S-S i JE It 28 bk H R AN Ad 2 8] 1) 22 2 fe
o FER AT BT =408 N, NO AR R I —ZoRe Ui, 3 /82 )5, NO fEALRBEHGE 2T i
BE BRI, HAMER D 3 48019 1.5 x 107° mol x cm™ x min™ K &£ 60 434h(1) 0.1 x
107 mol x cm™® x mint, H (B A7 72 1E 5 25 B8 2435 B 4 (4~0.5% 107 mol x em™? x min™Y). i NO {4k
FETHCE BT N P i T S R A2 A AR SNAP F GSH AT #1530

3.2. EYINEAMELERSIR

3.2.1. NO {#{Li& Ext M/ &EF HUASMCs RIS

RO RS, NO A —ANE KA HE F @ (2 i cGMP 14 B, 7E NO-cGMP {5 5 il 1)
NG N RIEE V2 EEAFAE R W J0H] /MRS AR HUASMCs 195 %5 . M, AT x5
NO 4k i4 EAE T B I/ BA K HUASMCs ) cGMP & it 47 3. &l 6(A). 14 6(B)FTr, PURNA[H
ILEBRA RN NO MEARZER MR T 5 /MRAT SMCs 1ER G, MR B 1 /MR
HUASMCs ) cGMP &, A ZHIIESE T NO X cGMP A FRALR,  [RI AFEHBAIE B 1 ¥R 20 NO {1k
YERT. AT, FRATRILDUARASIR LA 2R A AT A1) NO fEAGER 21 1L/ MR A HUASMCs & B cGMP ¥4 %
5 NO BIB0E IR B A R MEAR . NO AL BEE R & KHY Ca/CySA &)=, /M i
HUASMCs & 5] cGMP I f K . X 1l g2 TR 2 1E PRP FIREFR 58305 N 5 PBS M5 N A it Ad =
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4= NO B /IANE ZE . 7E PRP F1¥ SMCs [l FRIEr, WRIZRM ML/ MRFT SMCs PRl -5 EOH
NO AN s RS, TSR AOUR JE R R AR Z2 50K, FLAR T PRIEURS B (4 /MR SMCs 12 T %
S, MM FERZERT NO LA SR A —, #FECNFFRE M NO LRI T, A T
FUIML/NRAE NO AR Z R IHIREATHy, FRATESE 7 IEHA& SNAP/GSH WRAnf) PRP FIZAMNAS N it 4
SNAP/GSH ] PRP 47 /MR EEFR LS . 4nlE 7 Fras, fERESIN SNAP/GSH X REZH 4, NO fELRZ
RIMBA RE MR, RSP B IR AL T BEBOE  SRERIRAS, 0o /IR BE 9 50 CE A1 R
KEEME. /230 SNAP/GSH 41+, 316L SS i i /MRS Bt B2 A SE F2 R 5 AR I8 il SNAP/GSH
AL IF T FE AT . SR, A infitik SNAP/GSH J&, DUFD NO Ak 2452 B H A K ) o /N s
TER, FRIH R A DS M MORE B, FLURS B /N SRS 5 BRI RS o /IR DR P SR 56 ) 1
WESE T /MR cGMP ARG R #E—2 1), JFE TXF SMCs AEKAT AR . ¥ 8 B, SMCs K4
KAT RIS MRS ARSI S . HUASMCs ERE SRR IR 2 /N JE, BATEI, H7itd
ToIC U INfEfA SNAP/GSH 575, 316L SS FRIAAL Y1 HUASMCs #6578 704 2 (K] 8(A)). 55 LT i iE A Xof
Ef)S2, R gtk RN SNAP/GSH i, 5 316L SS FEifi—Ff, VIR NO MEALIAZ L TR 7 K &5 E
) HUASMCs, M 2485773 LN infii &k SNAP/GSH J&, NO FIr=E{2#E T HUASMCs [ cGMP & (1]
6), BETMHIH] T HUASMCs Kt (& 8(A)). & ZEfH (5] 8(B))FIIGTH (14 8(C))-

18 - 15 -
~ ] ~ ] DopalCySA
e 153 CalCySA E 12_: opalCy
= ]

g.f e g'v' 9]
o £ o E ]
AL g v ]
23 ] =3 59
- g 6 o B ]
go' : zﬂ. 3"‘
e T
= o.: = 0-: —@ ]
.|----|----.----'-:--|---u|----| ---- TYryrJryyryrJyrrrrrrrrrrrrevrprry
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time (min) Time (min)

12+ 15
— EGCG/CySA — ] GAICySA
: Lor 4 £ 12 2

% » 8 % *
o E ] og *7
% 6 63 " G ]
s * ] g » 4
T T 4] 335 %7
o & o £ ]
Z." 5] z." 3]
e X 2 ]
=03 0

.ll'llllllll"lll'llll'l"ll'l'l'l frrvrjrryrryrjryrryrvrryryryrvrvrrrvrvvevvoeyr vy

0 10 20 30 40 50 60 0 10 20 30 40 50 60

Time (min) Time (min)

Figure 5. NO catalytic release rates of Ca/CySA, DOPA/CySA, EGCG/ CySA and Ga/CySA (mean + standard deviation, n
= 4; the donor was composed of 10 uM SNAP/GSH and 500 uM EDTA. The inner illustration is a vertical magnification of
a 3~60 minute partial release curve)

5. Ca/CySA, Dopa/CySA, EGCG/CySA #1 GA/CySA KJ NO L BRHURE (FHME + FREZE, n=4; #{FH 10 M
SNAP/GSH #01 500 uM EDTA 48R ; MHREIRMPLFERBIKR 3~60 53 $H A BB/ FE R 2k)
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Figure 6. (A) The cGMP concentration of platelets cultured on 316L SS, Ca/CySA, DOPA/CySA, EGCG/ CySA and
GAJCySA for 30 min. HUASMCs were cultured on the surface of 316L SS, Ca/CySA, DOPA/CySA, EGCG/CySA and
GAJCySA for 2 h at cGMP concentration (Donor composition: 10 pum SNAP/GSH; Mean + standard deviation, n = 4;
One-way ANOVA, *p < 0.05, **p < 0.01, ***p < 0.001)

[& 6. (A) M/MR7#E 316L SS, Ca/CySA, Dopa/CySA, EGCG/CySA F1 GA/CySA RE1EF 30 758 cGMP & HKE .
HUASMCs 7E 316L SS, Ca/CySA, Dopa/CySA, EGCG/CySA 1 GA/CySA KE LS 2 /NBTHI cGMP & BURE (it
ZHRk: 10 uM SNAP/GSH; T + fRfEE, n=4; BERFEDM, *p<0.05, **p<0.01, ***p<0.001)
316L SS CalCySA Dopa/CySA GAICySA EGCGICySA
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Figure 7. SEM morphology of platelet adhesion on different samples
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Figure 8. Fluorescence staining of HUASMCs cultured on different samples for 2 h (A) and 1 day (B) and proliferation re-
sults for 1 day (C) (Donor composition: 10 um SNAP/GSH; Mean + standard deviation, n = 4; One-way ANOVA, *p < 0.05,
**p < 0.01, ***p < 0.001)

[l 8. HUASMCs ZE NGl MR E ST 2 ME(A) 1 R(B)HIZ R B EURIES 1 RAVEFALER(C) (AR : 10 pM
SNAP/GSH; 3B + tmEZE, n=4; BERFESH, *p<0.05, **p<0.01, ***p<0.001)

3.2.2. NO & Ext HUVECS K9

SR NO TEL I BIR BT BA V2 MAs s, EREERINENE NO 5 AL S S AN
RAPE, [N R AR R 2R 2 B RV 2 RIS, ORI angr 5 1 o DRIk, FRATTEE—PIFE T NO
AR EXT EC A2 KAT NIIVEMN - ] 9 S HUVECS 7E NO {46 4 2 3 R 15 7% A [R B 8] FRORG A3 5 25 5
HUVECs 577 2 /NI Ji (R R 58 Sl et 48 B R (] 9(A)), R FRIELE A 7RI SNAP/GSH 4414 K, 316L
SS FR TR P A4 MK 22 IR ERIE, 1 DUFh IR 22 THURG B A 40 M OG0 4 S R tRAS, X Ui B NO b i
JEFR T EAE H 1) HUVECS KGRI AR KA . AR et 45 SR o, DUM R 28 B8 ek 7 40 i
FIRIT ARG B (B 9(C))o &l 9(D)RIE 9(E) AN AR GE i 45 SR B, DURME L IR)2 b 0 5S40 Mo 4 8 1
FHES 3161 SS 2 ks I A AR I ARG K T 80%~150%, 40 e /Al LA 40 T B 35 M 22 e . 244l s o7 it
R IR SNAP/GSH J&, 316L SS TR Fi 4 i A AT A FH R KA B . SHEARIFZ, 7R
e SNAP/GSH HIE AT NO kiR 2 ERIH A KAT A& R 17 R E &m0 SNAP/GSH 5,
NO 103 J2 2 T 200 RS B A5t S 248, 200 B J T AR S 25 3 K. H b Ca/Cy'SA I Dopa/CySA iR /Z K
THRG PR PR 20 B A el L IR 2 R B, X R LR T B R AN IS A R /). XS ElR R I, NO fifk
WZ A=A 1) NO A U #E HUVECS K. 4R E 4Lk R, HART4K A HUVECs MTER,
MG SR AN P IE AL R RE 77 N TIESSX AR, BATHHT 7RI 40k 775056 .l 9(B)Fl ]
AF) ATz, FEXH N SNAP/GSH %4, 5 316L SS ML, DU ) LMy % 19 NO AR E et T
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Figure 9. Fluorescence staining images of HUVECs after 2 h (A) and 1 day (B) culture on the surface of 316L SS and 4 dif-
ferent NO catalytic coatings; (C) Statistical results of the number of adherent cells cultured for 2 hours (nho less than 12 pic-
tures were used for the number of adherent cells); (D) Single cell spreading area (E) and short/long axis ratio (no less than 12
pictures were used for cell morphological statistical analysis, and the number of cells was greater than 100); (F) HUVEC
proliferation results (Donor composition: 10 um SNAP/GSH; Mean + standard deviation, n = 4; One-way ANOVA, *p <
0.05, **p < 0.01, ***p < 0.001)

[# 9. HUVECs T 316L SS #1 4 #A<[E] NO (IR EREIET 2 /NEH(A)F 1 X(B)FHIRNAREE F; (C) MARLET 2
NSRRI AR (A T s M E St B R T DT 12 5K); (D) #2-N4RAa%H R EFR (E)FxE/ KL E (A
FHREESEHTEIFHERTLTF 12 3k, BMENKAT 100); (F) HUVEC HEIELER(HAEER: 10 pM

SNAP/GSH; f{&2HA%: 10 uM SNAP/GSH; FH#ME + fEEE, n=4; BERFESH, *p<0.05, **p<0.01, ***p
<0.001)
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Figure 10. (A) 2 h fluorescence images of HUVECs and HUASMCs co-cultured on 316L SS, Ca/CySA,
DOPAJ/CySA, GA/CySA and EGCG/CySA surfaces (CMFDA-labeled HUVECs in green and CMTMR la-
beled HUASMC:s in red); (B) Statistical results of the amount of cell adhesion on the surface of non-donor
group samples; (C) Statistical results of the amount of cell adhesion on the surface of the donor group sam-
ples. (Mean * standard deviation, n = 4; One-way ANOVA, *p < 0.05, **p < 0.01, ***p < 0.001)

10. (A) 316L SS, Ca/CySA, Dopa/CySA, GA/CySA #1 EGCG/CySA Z M HUVECs 5 HUASMCs %t
3 2 \BTRYTR A B (CMFDA #7182 HUVECs J34k 8, CMTMR #Rig HUASMCs J41£a); (B) JEfi{44E
HRRENERMEMEERITER; (C) HFBHRRENMAMIMBESITER. (HIXHEML: 10 M
SNAP/GSH; FE#ME + trfEZE, n=4; BEEHFEDH, *p<0.05, **p<0.01, ***p<0.001)
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