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F-DLC c SUS disceF-DLC-coated SUS discf F-DLC c

o o SUS disceF-DLC-uncoated SUS discf φ10 cm c disc

]99.5l Ethanol Ethanol 3

disc ： ]PBS(-) 3

disc ： F-DLC-coated SUS disc F-DLC-un-

coated SUS disc 0.1% BSA/RPMI-1640 ]1 c

24-well plate well 2 ml 0.1% BSA/RPMI-1640 ]、 c

24-wel plate well disc ] 0.1% BSA/RPMI-1640

]  
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10 o o

t o p 21G ] w

ACD eacid-citrate-dextrosef  : ACD  = 7 : 1 ]

350 g 10 ] eplatelet-rich 

plasma: PRPf ． 1,500 g 4 15 ]

eplatelet-poor plasma: PPPf ． PRP PPP ]3.0 × 105 cells/µl

PRP 30 ]  

r] ． r ] cs

． o  

 

 

g々 h 

 

々 Mono-Poly Resolving Medium (DS PHARMA BIOMEDICAL) o 1step

10 o o 21G

Ethylenediaminetetraacetic acid (EDTA) 1 ml



(

1 g 24 ml 21 ml Mono-poly Re-

solving Medium s ] 400 g 25 ]

s ] ] ] s 々

s u]2 々 25 ml 

tube 々 PBS(-) 250 g 10

． 々 0.1% BSA/RPMI-1640 ]3.0 x 106 cells/ml

 

々 、 Mono-Poly Resolving Medium o

] t o p t ]

25 ml tube PBS(-) 250 g 10

0.1% BSA/RPMI-1640 ]3.0 x 106 

cells/ml  
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F-DLC-coated SUS disc ]

ehuman umbilical vein endothelial cells: HUVECf o

5% fetal bovine serumeCCTf 1% antibiotic-antimycotic

eGibcof]5 µg/ml heparin-sodium saltesigmaf] 20 ng/ml human bFGFeinvitrogenf] 

5 ng/ml human VEGFevascular endothelial growth factor]peprotechf human 



(

endothelial serum free mediumeGibcof 6-well plate n s 0.1% Gela-

tin-PBS c 5% CO2 c c 37 ]

sub-confluent  

 

 

( 4 291

 

g h 

 

F-DLC-coated SUS disc F-DLC-uncoated SUS disc well

3.0 x 105 cells/ml PRP w 3.0 x 106 cells/ml 1 

ml tn ] t

t o (40-42)] 24-well plate 37 60

]60 rpm ]  

] u] s PBS(-) ]disc 1% 

glutaraldehyde 800 µl ] 1 ] w 4 overnight ]

disc ]disc well s c

] 2 ]milliQ 2 c

e20%]40%]60%]80%]90%]95%]99.5%]99.5%] 15 )]disc ）

c disc s o ]
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1 u F-DLC-coated SUS disc]F-DLC-uncoated SUS disc

3disc 3 ] 1

1 disc u、 17 eDIGITAL MICRO-

SCOPE VHX-900]KEYENCEf eFig. 11f 600 

µm x 440 µm 々

s u t] t

n ]  

SD ） Mann-Whitney’s U 

test ]P<0.05 t  

 

 

Fig. 11  The observation points of platelets or neutrophils for counting. Measurement was 

made at 17 points concentrically.   

φ15.3mm

600 μm x 440 μm
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24-well plate n s 0.1% Gelatin-PBS c F-

DLC-coated SUS disc F-DLC-uncoated SUS disc 24-well plate well ]5 x 104 

cells/well HUVEC ]5% CO2 c c 37

3 ] o o HUVEC u] o

5% CO2 c c 37 1]2]

3]4 2d3 u ] u]disc

PBS(-) s 4% paraformaldehydeePFAf 1 ml 1 ]

w 4  overnight ]disc HUVEC ]disc

well s c ] 2 ]milliQ 2

c  (20%]40%]60%]80%]90%]95%]99.5%]

99.5%] 15 )]disc ） c disc s

o ]  

F-DLC-coated SUS disc]F-DLC-uncoated SUS disc 3 disc

1 disc u 16 ] eDIGITAL MICROSCOPE VHX-

900]KEYENCEf HUVEC

1mm2 n  

SD ） ]Mann-Whitney’s U test 

]P<0.05 t  
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F-DLC-coated SUS disc F-DLC-uncoated SUS disc well

3.0 x 105 cells/ml PRP 1 ml 24-well plate 37 60

]60 rpm ]

） CD62P t

] t o t u s ]Park

] (43, 44) t 1d2%

p x 4% PFA ]15

]1000 g 5 ] o

PBS(-) ]600 g 5 ] 2

]0.1% BSA 0.01% sodium azide (NaN3)/PBS(-)

]1d5 x 106 cells/ml ]100µl FACS tube

（ CD62P c ]30  4

c （ PBS(-) 2 ]300µl BSA-NaN3-PBS

]flow-cytometereFACS Canto Flow Cytometer]BDf negative con-

trol ]isotype-matched mouse IgG o 8 ] 1

u F-DLC-coated SUS disc]F-DLC-uncoated SUS disc 3disc ．

c Flowjoe c cf  

Wilcoxon signed-rank test ]P<0.05 t   
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F-DLC-coated SUS disc F-DLC-uncoated SUS disc well

3.0 x 106 cells/ml 々 1 ml 24-well plate 37 

60 ]60 rpm ]々 ]5 x 104 

cells/well HUVEC ]5% CO2 c c 37 3

] ]1000 g 10 o

-80 々 7 o o]HUVEC F-

DLC-uncoated SUS disc]F-DLC-coated SUS disc 3 disc

Luminex eLuminexf Human Cytokine Group 

 27-PlexeBio-Radf Human Cytokine Group eBio-Radf o

eTable 5f Luminex  
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Table 5  Measurement items of cytokines produced from white blood cells and HUVECs ex-

posed to F-DLC-coated SUS disc and F-DLC-uncoated SUS disc. 
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A]B]C ro F-DLC-coated SUS disc F-DLC-uncoated SUS 

disc t s F-DLC-coated 

SUS disc 97.6±69.2 cells/area n ]F-DLC-uncoated SUS disc 147.1±84.3 

cells/area n F-DLC-coated SUS disc F-DLC-uncoated SUS disc ]

F-DLC-coated SUS disc t w] t  (Mann-Whitney’s 

U-test]p<0.001]Fig. 12)  
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Fig. 12  The number of platelet adherent to F-DLC-coated and F-DLC-uncoated SUS discs 

(N=3). Results are the mean ± SD. Compared to F-DLC-uncoated SUS discs, a significantly 

lower number of platelets adhered to F-DLC-coated ones in all 3 experimental settings (Mann-

Whitney’s U test, A and B: p<0.001, C: p<0.025, Ave: p<0.001). Also, significance was ob-

served in the mean of the 3 settings. 
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） n CD62P ー Flow-cytometer F-DLC-

coated SUS disc F-DLC-uncoated SUS disc

CD62P ー Fig. 13 F-DLC-uncoated SUS disc t o t

w r ] CD62P ー o t s F-DLC-coated SUS disc

]F-DLC-uncoated SUS disc t

CD62P ー t s  

CD62P c t o

]CD62P eFig.14f CD62P

Fig. 15 ro F-DLC-coated SUS disc

F-DLC-uncoated SUS disc t CD62P s

F-DLC-coated SUS disc t F-DLC-uncoated SUS disc CD62P t

w] t  (Wilcoxon signed-rank test] p<0.01)  
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Fig. 13  Histogram plot of CD62P expression on platelets analyzed by flow-cytometry. The 

solid line represents the expression of CD62P on platelets exposed to F-DLC-uncoated SUS disc 

and the dotted line, that of platelets exposed to F-DLC-coated one. In all cases, the expression of 

CD62P was higher on platelets exposed to F-DLC-uncoated SUS discs compared to those ex-

posed to F-DLC-coated ones. FITC-A: fluorescein isothiocyanate-area 
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Fig.14  Calculation method of the percentage of CD62P positive cells. Red line: simplified 

schematic of negative control. The percentage of CD62P positive cells was calculation from the 

positive cells that is out of negative control. FITC-A: fluorescein isothiocyanate-area. 
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Fig. 15  The percentage of CD62P positive cells on the surface of platelets analyzed by flow-

cytometry (N=8). Results are the mean ± SD. The CD62P positive cells on platelets exposed to 

F-DLC-coated SUS disc was reduced compared to those exposed to F-DLC-uncoated SUS disc 

in all 8 samples. The CD62P positive cells on platelets exposed to F-DLC-coated SUS disc was 

significantly reduced compared to those exposed to F-DLC-uncoated one (18.6±11.7 vs. 

20.3±12.0) (Wilcoxon signed-rank test: p<0.01). 
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F-DLC-coated SUS disc]F-DLC-uncoated SUS disc Fig. 16

F-DLC-coated SUS disc ） t F-DLC-uncoated SUS disc ）

t o t s Fig. 17 r



)-

o 、 p F-DLC-coated SUS disc t w] t

 (Mann-Whitney’s U test] p<0.001)  

 

 

 

 

 

 

 

 

 

 

Fig. 16  Representative pictures of granulocytes adhered to the F-DLC-coated and -uncoated 

SUS discs. Left: F-DLC-uncoated SUS disc, Right: F-DLC-coated SUS disc. The number of 

granulocytes adhered to F-DLC-coated SUS discs was significantly lower than that to F-DLC-

uncoated SUS discs. 

  

100 μm 

 

100 μm 

 



 

 

 

Fig. 17  The mean number of granulocytes adhered to F-DLC-coated and -uncoated SUS discs. 

Results are the mean ± SD. The mean number of adhered to F-DLC-coated SUS discs was sig-

nificantly lower than that to F-DLC-uncoated SUS discs (N=3, Mann-Whitney’s U test, 

p<0.001). 
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NGF- ro t w] u s IL-4]IL-6]IL-7]

MIP-1a]SCF t tn N t w

F-DLC-coated SUS disc n IL-8 t o

n  (F-DLC-coated SUS disc=134.7±25.4]F-DLC-uncoated SUS disc=120.4±23.8]Wil-

coxon signed-rank test]p<0.05) s

 

  



 

Table 6-1 Concentrations of cytokines in the supernatant from Leukocytes exposed to F-DLC-

uncoated and –coated SUS discs (Group ).  
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    N: sample number         

The level of IL-8 was found to be significantly increased in the supernatant from leuko-

cytes exposed to F-DLC-coated compared to those exposed to F-DLC-uncoated SUS 

discs (Wilcoxon signed-rank test, p<0.05). ND was out of detection range. 

 

  



Table 6-2  Concentrations of cytokines in the supernatant from Leukocytes exposed to F-DLC-

uncoated and –coated SUS discs (Group ). No significant differences were observed in group

 cytokines. ND was out of detection range. 
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gHUVEC h 

 

F-DLC-coated SUS disc F-DLC-uncoated SUS disc HUVEC ]

Fig. 18 3 ） F-DLC-coated 

SUS disc s n t HUVEC t r ]F-DLC-uncoated SUS disc

HUVEC t o F-DLC-coated SUS disc HUVEC

s eF-DLC-coated SUS disc=2.0±0.7 cells/mm2]F-DLC-uncoated SUS 

disc=71.0±5.1 cells/mm2]Mann-Whitney’s U test]p<0.001f  



  

 

 

 

 

Fig. 18  Attachment of endothelial cells on the F-DLC-coated and -uncoated SUS discs, after 3h (A), 1 week (B), 2 weeks (C), 3 weeks (D), and 

4 weeks (E). The discs were observed by an optical microscope. Upper: F-DLC-coated SUS disc, Lower: F-DLC-uncoated SUS disc. The 

number of HUVECs attached to F-DLC-uncoated SUS discs was considerably higher than that to F-DLC-coated ones at any time point. HU-

VECs cultured on F-DLC-uncoated SUS disc (lower) reached a subconfluency in 1 week, whereas those attached to F-DLC-coated one, slowly 

proliferated, not reaching a subconfluency even after 4 weeks. 
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Fig. 19  The proliferative ability of HUVECs on F-DLC-coated and -uncoated SUS discs during 

4 weeks. Results are the mean ± SD. After 3h exposure, the number of HUVECs adhered to F-

DLC-coated SUS discs was significantly lower compared to F-DLC-uncoated ones (Mann-Whit-

ney’s U test: p<0.001) and HUVECs proliferated slowly but consistently during the 4 weeks of 

observation. But the number of cells counted at any time was significantly lower on F-DLC-

coated compared to F-DLC-uncoated SUS discs (Mann-Whitney’s U test: p<0.001). On F-DLC-

uncoated SUS discs, cells reached a subconfluency in 1 week, and rather a slight decrease was 

observed thereafter. 

 

 

  

)

)

)

I U U U (U

3180 DNBRFE
3180 SMDNBRFE

DSKR TBR NM R LF

SL
CF

PN
G5

A2
0

DF
KK

L
L

 

a



HUVEC g  

 

F-DLC-coated SUS disc F-DLC-uncoated SUS disc r HUVEC

r Table 7-1 7-2 x t IL-1 MIP-1

b b IL-10 VEGF h F-DLC-

coated SUS disc h c b (paired t-test p<0.05 Table7-1)  

  



 

Table 7-1  Concentrations of cytokines concentration in the supernatant from HUVECs exposed 

to F-DLC-uncoated and –coated SUS discs (Group。).  
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The level of IL-10 and VEGF were found to be significantly increased in the supernatant 

from HUVECs exposed to FDLC-coated compared to those exposed to FDLC-uncoated 

SUS discs (Wilcoxon signed-rank test, p<0.05). ND was out of detection range.� �



 

Table 7-2  Concentrations of cytokines in HUVECs (Group ). No significant differences were 

observed in group  cytokines. ND was out of detection range. 
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