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� £«Î­uĹŚȍȀƻĘtƴ˶sˣo���A£«Î­�˲ɜc�p]£«Î­�

˲ɜahƒsȑbhŚĜ±tǯć�£«Î­popÜʲsɆanȑɅʙòtĬ^�A

ŚǤʚtȗɠCɞȕc�^poŚȞ�őȎc�£«Î­ŚȞǫtーȑah�]íǫt

ˋȍõaƑ˂tþȵǹanƍxŚĜʂtľwrkh�į}kh�ana}p£«Î­

ʂƍľƗtãuĬ^_��A^t£«Î­ŚȞǫ�£«Î­ʂƍľƗ�oss˧T�

st£«Î­ƴ˶sronǔˤsr�A 

� £«Î­t˲ɜ_��p]ŚĜ±tǯć_�]ŚǤʚ�々Śĵt£«Î­�Üʲp

anʈƹc�^po]ŚȞőȎ�íǫʙòtĬ^�Aǯćʭ×tƴ˙a£«Î­tƑ

˂oʟʱ_��p]Śés£«Î­tƛ_�rwr�Üʲʙò�íǫʙòtǎȺc

�Al}�]ˬȮɯr£«Î­u]ŚȞőȎ�°xiyorw]íǫ�˧ȌaƑ˂t

þȵǹ�°xt]ŚĜʂʞƑ˂tƍȑs��£«Î­tʟʱ_��ʣˤtn�A 

� £«Î­rqt³��¿«É�ÊtȑɅɰƃȍ�Ŵǰ_e�suowlsʿˀtn

�t]�c«�Î��c�^po³��¿«É�Ê）ˑtȍƼ�×T�^pu˛ˣr

ǈɗon�ADLC s·ªȩ�ɱ÷c�^poŚǤʚtȗɠ�˧Ȍa]źŚȞȍtŴǰ

c�^pt�sknr�(19)]Śésȗǻc�£«Î­t�pr³��¿«É�Ês F-

DLC ˊ��c«�Î�c�^poźŚȞȍ�ʪ˟ou�pħɉou�A 
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 F-DLC ˊuźŚȞȍÖĆs�ʂʞƑ˂ȵǹ�ȫćc�^prw]Ś̄§Î´�Ƽtĳ

ɠ�ŧǥ_e�^pt�skno�t(20, 21)]F-DLC ˊt£«Î­ƍľƗtǔˤr·

��§con�íǫsĲ|cçŁslonuˌiˏ�ssrknoroA 

� ˇŠĶou]F-DLC �c«�Î�t£«Î­ytòˣ�˔ɯpa]fth�s F-

DLC ˊtȑɅɰƃȍtʦö�ƀpAF-DLC ˊtźŚȞȍslonuŠĶ_�no�

t]źíǫȍ�Ƒ˂ȗɠȍrqɃĎɯsʦöahŠĶuˌiroAf^o]ˇŠĶo

u F-DLC ˊtȑɅɰƃȍ�ˡbrƑ˂�ˣonʦöc�^p�Ʈ~hAźŚȞȍ�ʦ

öc�h�sŚȞőȎsğ��ŚǤʚ�ˣon]ŚǤʚtȗɠr�xŚǤʚ）ˑźŦ

CD62P tĒȍõ�ʦöahA}h]źíǫȍ�ʦöc�h�síǫtǔˤr·��§

con�々Śĵ�ˣon]々Śĵtȗɠr�x々Śĵs�Ɲȑ_����­��Î�

ȻɬahA£«Î­sɆc�ÜʲʙòtǎȺc�h�su]£«Î­tŚĜʂʞƑ˂

sʟʱ_��ʣˤtn�h�]F-DLC ˊǰotʂʞƑ˂tȗɠCȵǹ�čʈa]Ɲȑ

_����­��Î�ȻɬahA 
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� F-DLC �c«�Î�ah SUS disceF-DLC-coated SUS discfp F-DLC �c«�Î�

anoro SUS disceF-DLC-uncoated SUS discf�ˣÛahAφ10 cm ¡ÄcËsĈ disc

�ʆ�]99.5l Ethanol �÷Tñ̂a Ethanol �ĳãǢĸahA^�� 3 Ăō�ʺa

n disc �Ǩ：ahŮ]PBS(-)}huȑˬǼðȉ�÷TnĊ̂aĳãǢĸahA^�� 3

Ăō�ʺan disc �ȟǵahAǨ：Cȟǵah F-DLC-coated SUS disc p F-DLC-un-

coated SUS disc � 0.1% BSA/RPMI-1640 ˢésȃa]1 ƲĞÖǰ�Î�Æºc­ahA

24-well plate tĈ well s� 2 ml 0.1% BSA/RPMI-1640 ˢé�÷T]、ˡs�Î�Æºc

­ahA24-wel plate t well sĈ disc �ʆ�]ƽŤɧȤs 0.1% BSA/RPMI-1640 ˢé�

Ǣĸa]ƽŤ�Î¹ÊpahA 
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gŚǤʚtʳ˭h 

 

� 10 ʅÖǰʯ˘anoroŝŹr½ÈÎ«����µ­ȧŚ�ƐŚahAƐŚtƒs

uŚǤʚtĒȍõaro�pȇu 21G pa]�kw�pƐŚahAƐŚahµ­ȧŚ

s ACD éeacid-citrate-dextrosef�µ­ȧŚ : ACD é = 7 : 1 tđƃo÷T]źłūǜ

ˬ�ƩahA350 g oƺósn 10 ʳĞîȀa]ǰȭ��ɃŚǤʚŚ̄eplatelet-rich 

plasma: PRPf�．hAƠ�tŚé� 1,500 g o 4 �sn 15 ʳĞîȀa]ǰȭ��ǥŚ

ǤʚŚ̄eplatelet-poor plasma: PPPf�．hAPRP � PPP oĥǄa]3.0 × 105 cells/µl p

ahAɥȏah PRP �ƺóo 30 ʳȓɜc�^po]ĒȍõahŚǤʚ�ı�hA 

� rr]ˇŠĶsğanu˻ˬÚáĀsnǦʈ�．nr�]ȧnt®¯cs�˴Ǧ�

．no�A 

 

 

g々Śĵtʳ˭h 

 

� 々Śĵu Mono-Poly Resolving Medium (DS PHARMA BIOMEDICAL) �ˣon 1step

oʳ˭ahA10 ʅÖǰʯ˘anoroŝŹr½ÈÎ«���� 21G tȇoµ­ȧŚ�

ƐŚahAƐŚahŚés Ethylenediaminetetraacetic acid (EDTA) �ȧŚ 1 ml sɆan
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˗ 1 g ÷Tnźłūǜˬ�ƀkhAźłūǜˬahȧŚ 24 ml � 21 ml t Mono-poly Re-

solving Medium sȓssǔȭa]ƺósn 400 g o 25 ʳĞîȀahAîȀŮ]Śéu

ôs�ȖŚĵȭ]ŵɡĵȭ]ÉÎ´ĵCɓĵȭ]Ś̄ȭsʳs�hA々Śĵuŵɡĵ

ȭpÉÎ´ĵCɓĵȭtʄȭsʳs�hAŚ̄ȭ�Ǉ�Ǣu]2 ȭt々Śĵȭ� 25 ml 

tube sÝahAǑ�h々Śĵs PBS(-)�÷Tnƺósn 250 g o 10 ʳĞîȀanǰȐ

�ǢĸahA．��h々Śĵ� 0.1% BSA/RPMI-1640 ˢéoƍʫ˝a]3.0 x 106 cells/ml

sɥȏahA 

� ŵɡĵ�々Śĵp、ˡs Mono-Poly Resolving Medium �ˣonʳ˭ahAîȀŮŚ

̄ȭ�Ǣĸa]ÉÎ´ĵCɓĵȭtƉ`�ro�psɢÛart�]ŵɡĵȭt~�

25 ml tube sÝahAǑ�hŵɡĵs PBS(-)�÷Tnƺósn 250 g o 10 ʳĞîȀan

ǰȐ�ǢĸahAʳ˭ahŵɡĵ� 0.1% BSA/RPMI-1640 ˢéoƍʫ˝a]3.0 x 106 

cells/ml sɥȏahA 
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� F-DLC-coated SUS disc ytŚĜʂʞƑ˂tȗɠʋ�ʦöc�h�s]̅Ɉ��ʳ˭

ahµ­̅ɈȓˎʂʞƑ˂ehuman umbilical vein endothelial cells: HUVECf�ˣohʏ

˦ƽŤ�ƀkhAʏ˦su 5% fetal bovine serumeCCTfp 1% antibiotic-antimycotic

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

5 ng/ml human VEGFevascular endothelial growth factor]peprotechf�ɱ÷ah human 
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endothelial serum free mediumeGibcof�ơˣahA6-well plate un�sb� 0.1% Gela-

tin-PBS o�c«�Î�ahAƑ˂u 5% CO2 �Î�Æºc§cʂsn 37 �oʏ˦a]

sub-confluent srkh�ŔɌ�ƀrkhA 
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gŚĵƑ˂ȗɠƽŤh 

 

� ƽŤ�Î¹Êt F-DLC-coated SUS disc p F-DLC-uncoated SUS disc �ʆ�h well s

3.0 x 105 cells/ml sɥȏah PRP �awu 3.0 x 106 cells/ml sɥȏahŵɡĵʫ˝é� 1 

ml dlʌǉahAȑɅʂouŚ˱tn�]Ś˱s��ȑb�d�ò˺tŚĵsçŁ�

˟T�^ptə��no�h�(40-42)]Ƒ˂�ʌǉah 24-well plate � 37�o 60 ʳ

Ğ]60 rpm tȽɶo¡��ÉÎ�a]ŚĵƑ˂�ȗɠ_ehA 

� ftŮ]ǰȐ�Ǉ�Ǣu]ȓss PBS(-)�÷TnĳãǢĸa]disc �ȟǵahA1% 

glutaraldehyde � 800 µl ÷T]ƺósn 1 ƲĞ]�awu 4�sn overnight oȓɜa]

disc sȗɠahŚĵƑ˂�ūɬahAūɬŮ]disc � well s�Ǉ�ǖan¡ÄcËsÝ

a]ȑˬǼðȉo 2 ĂȟǵŮ]milliQ ȉo 2 ĂȟǵahA�§²cÊoɗąɯsɑȉa

e20%]40%]60%]80%]90%]95%]99.5%]99.5%]f�g� 15 ʳĞdl)]disc ）

ˑsƠkh�§²cÊ� disc tŌs��ÁÍ�¹oȁǔsĳoǇkhŮ]ƺósnƶ

ȦĖȰahA 
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� ƽŤuŚé 1 ŞɅslu F-DLC-coated SUS disc]F-DLC-uncoated SUS disc f�g�

3disc dlƀkhAŚétŞɅȊuŚǤʚou 3 ŞɅ]ŵɡĵou 1 ŞɅƀkhAȗɠ

Ȋu 1 lt disc slu、ȀìǶsɡȀ�Ġ� 17 ûǞ�ȢxţʢŀeDIGITAL MICRO-

SCOPE VHX-900]KEYENCEfoƙçaheFig. 11fAàltĝƘûǞtˑȕu 600 

µm x 440 µm pahAƙçahƾȄ��ȗɠahŚĵƑ˂Ȋ�ȊThAȗɠah々Śĵ

suʳ˭ƲsƉʆahÉÎ´ĵ�ɓĵ��dssĝƘouht]{p�qtŵɡĵo

n�]ŵɡĵtȊ�ȊThA 

� řúuĈûǞoĝƘ_�hȗɠŚĵȊtʶņɘp SD o）ahAMann-Whitney’s U 

test oʝďa]P<0.05 o˛ÛƋtʈ����pahA 

 

 

�

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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gF-DLC ˊyt HUVEC tȗɠCʏ˦ƽŤh 

 

� 24-well plate un�sb� 0.1% Gelatin-PBS o�c«�Î�ahAƽŤ�Î¹Êt F-

DLC-coated SUS disc p F-DLC-uncoated SUS disc � 24-well plate t well sʆ�]5 x 104 

cells/well tƑ˂Ȋo HUVEC �ʌǉa]5% CO2 �Î�Æºc§cʂsn 37�oʏ˦a

hA3 ƲĞʏ˦ahtj]ȗɠanoro HUVEC �Ǉ�Ǣu]ȂaoʏɚpŰĚa

hAft}} 5% CO2 �Î�Æºc§cʂsn 37 �oʏ˦ahAʏ˦ħĞu 1]2]

3]4 ǐĞpahAʏɚu 2d3 ʅɜusŰĚahAʏ˦Ů]ʏɚ�Ǉ�Ǣu]disc �

PBS(-)oȓssȟǵahA4% paraformaldehydeePFAf� 1 ml ÷Tnƺósn 1 ƲĞ]

�awu 4� overnight oȓɜa]disc sȗɠah HUVEC �ūɬahAūɬŮ]disc �

well s�Ǉ�ǖan¡ÄcËsÝa]ȑˬǼðȉo 2 ĂȟǵŮ]milliQ ȉo 2 Ăȟǵa

hAɗąɯs�§²cÊoɑȉa (20%]40%]60%]80%]90%]95%]99.5%]

99.5%]f�g� 15 ʳĞdl)]disc ）ˑsƠkh�§²cÊ� disc tŌs��ÁÍ�

¹oȁǔsĳoǇkhŮ]ƺósnƶȦĖȰahA 

� ƽŤu F-DLC-coated SUS disc]F-DLC-uncoated SUS disc f�g� 3 disc dlƀkhA

ȗɠȊu 1 lt disc slu 16 ûǞ�Ȣx]ţʢŀeDIGITAL MICROSCOPE VHX-

900]KEYENCEfoƙçahAƙçahƾȄ��ȗɠah HUVEC tȗɠȊ�ȊT

hAàltĝƘûǞtˑȕu 1mm2 onkhA 

� řúuĈûǞoĝƘ_�hȗɠȊtʶņɘp SD o）a]Mann-Whitney’s U test oʝ

ďa]P<0.05 o˛ÛƋtʈ����pahA 
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�	�)� ŚǤʚt）ˑźŦ 12
	 tȻɬ�

 

� ƽŤ�Î¹Êt F-DLC-coated SUS disc p F-DLC-uncoated SUS disc �ʆ�h well s

3.0 x 105 cells/ml sɥȏah PRP � 1 ml dlʌǉahA24-well plate � 37�o 60 ʳ

Ğ]60 rpm tȽɶo¡��ÉÎ�a]ŚǤʚ�ȗɠ_ehAƽŤ�Î¹Êsȗǻah

ŚǤʚt）ˑźŦ CD62P �Ȼɬc�h�sǰȐ�ĂǋahAȗɠahŚǤʚ�ʐtc

pĒȍõah�]ŚǤʚtȗɠtĽoh�ʐtau�rskh�c�h�]Park �t

ǈˀ�Ɯſsa]ǰȐ�ơˣanȻɬah(43, 44)AĂǋahǰȐsǎʊɶt 1d2%s

r��pscxs 4% PFA �÷T]15 ʳĞƺósnǰȐɡtŚǤʚ�ūɬahAūɬ

Ů]1000 g o 5 ʳĞîȀa]ǰȐ�Ǣĸanūɬé�Ǉ�ǢohAūɬahŚǤʚs

PBS(-)�÷T]600 g o 5 ʳĞîȀanǰȐ�Ǣĸa]ŚǤʚ�ȟǵahA^�� 2 Ă

ō�ʺahAȟǵŮ]0.1% BSA 0.01% sodium azide (NaN3)/PBS(-)ˢésʫ˝_ehA

Ƒ˂Ȋ���Î­a]1d5 x 106 cells/ml sɥȏa]100µl dl FACS tube sʳɢahA

ŕű（ƹ_�h CD62P tÃ²�Ìc¯ÊźɅ�÷T]30 ʳĞ 4�oǃűan�Î�Æ

ºc­ahAŕű（ƹ_�h�Î¹Êu PBS(-)o 2 ĂȟǵŮ]300µl BSA-NaN3-PBS s

ʫ˝_e]flow-cytometereFACS Canto Flow Cytometer]BDfoȻɬahAnegative con-

trol pan]isotype-matched mouse IgG �ˣohAŚéu 8 ŞɅǚʡa]Śé 1 ŞɅs

lu F-DLC-coated SUS disc]F-DLC-uncoated SUS disc f�g� 3disc dlƀkhA．�

�h¬c§u Flowjoe­Àc¬¢§Ê³��Ì¢cfoāȔahA 

� řúu Wilcoxon signed-rank test oʝďa]P<0.05 o˛ÛƋtʈ����pahA  
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� ƽŤ�Î¹Êt F-DLC-coated SUS disc p F-DLC-uncoated SUS disc �ʆ�h well s

3.0 x 106 cells/ml sɥȏah々Śĵʫ˝é� 1 ml dlʌǉahA24-well plate � 37 �o

60 ʳĞ]60 rpm tȽɶo¡��ÉÎ�a]々Śĵ�ȗɠ_ehA}h]5 x 104 

cells/well tƑ˂Ȋo HUVEC �ʌǉa]5% CO2 �Î�Æºc§cʂsn 37 �o 3 ƲĞ

ʏ˦ahAftŮ]ǰȐ�Ăǋa]1000 g o 10 ʳĞîȀanƑ˂�Ǉ�ǢohAĂǋ

ahǰȐu-80 �oʻɀahA々ŚĵouŚé 7 ŞɅ�ˣonƀo]HUVEC ou F-

DLC-uncoated SUS disc]F-DLC-coated SUS disc f�g� 3 disc dlƀkhAǰȐɡt�

�­��Îu Luminex ¡£«ÁeLuminexf�ơknȻɬahAHuman Cytokine Group 

̇ 27-PlexeBio-Radfp Human Cytokine Group ̈eBio-Radf�ˣonȻɬah

eTable 5fAȻɬřúu Luminex ¡£«Át¦·­���oʳȔahA 
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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. 

5USXT�7� 5USXT�77�

79��Ñ� 3S:F[NR� 79��Ð� :1 �
�

79��UF� 454�GFVNH� 79�	!Ð� :�1"4�

79�	� 5�1"4� 79�
� :74�

79�(� 5:�"14� 79��	�T(� � :75�

79�)� 74��Ò� 79��
� �54�Ñ�

79�
� 7 ���� 79���� "14�

79��� :1 ��� 1#/18� "154�Ñ�

79��� :7 ��Ð� 5!��Ð� "24��Ð�

79�-� :7 �Ñ� 654� #�4�Ñ�

79����  254�00� 74��Ð	� #!/79�

79��	�T�� � !/�#3"� 974� � �

79��
� #�4�Ð� � � � �

79��)� B354� � � � �

79���� � � � � � �
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gŚǤʚȗɠȊh 

 

� A]B]C tqtŚéŞɅsron� F-DLC-coated SUS disc u F-DLC-uncoated SUS 

disc sʝznȗɠahŚǤʚtǥrskhAŚǤʚȗɠȊtʶņɘu F-DLC-coated 

SUS disc ou 97.6±69.2 cells/area on�]F-DLC-uncoated SUS disc ou 147.1±84.3 

cells/area onkhAF-DLC-coated SUS disc p F-DLC-uncoated SUS disc �ʝďc�p]

F-DLC-coated SUS disc tʿtȗɠȊuǥrw]˛ÛƋtʈ���h (Mann-Whitney’s 

U-test]p<0.001]Fig. 12)A 
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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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gŚǤʚ）ˑźŦ CD62P tーŨh 

 

� ŚǤʚt）ˑźŦon� CD62P tーŨ� Flow-cytometer �ơknʦöahAF-DLC-

coated SUS disc sȗǻahŚǤʚp F-DLC-uncoated SUS disc sȗǻahŚǤʚt

CD62P tーŨ� Fig. 13 sƵcAF-DLC-uncoated SUS disc tʿtŕűĽɶtĽoƑ˂t

ɃwɀƔanr�]�� CD62P �ーŨano�^pt�s�AF-DLC-coated SUS disc

sȗǻahŚǤʚsʝz]F-DLC-uncoated SUS disc sȗǻahŚǤʚtʿtcznt

ŞɅo CD62P tーŨtƂskhA 

� CD62P tµ£­�ÈÁ��±�«�¸�Î­ÌcÊ���ŕűĽɶtĽoƑ˂�˥

ȍƑ˂p~ra]CD62P ˥ȍƑ˂tđƃ�ƞǖaheFig.14fACD62P ˥ȍƑ˂tđƃ

� Fig. 15 sƵcAczntŞɅsron F-DLC-coated SUS disc sȗǻahŚǤʚ��

� F-DLC-uncoated SUS disc sȗǻahŚǤʚtʿt CD62P ˥ȍƑ˂tđƃuƂsk

hAF-DLC-coated SUS disc tʿt F-DLC-uncoated SUS disc sʝzn CD62P ˥ȍƑ˂t

ǥrw]˛ÛƋtʈ���h (Wilcoxon signed-rank test] p<0.01)A 
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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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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. 
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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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Table 6-1 Concentrations of cytokines in the supernatant from Leukocytes exposed to F-DLC-

uncoated and –coated SUS discs (Grouṗ).  
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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. 
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Table 6-2  Concentrations of cytokines in the supernatant from Leukocytes exposed to F-DLC-

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

̈ cytokines. ND was out of detection range. 
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� 
)�

、ˡsʬɴü�Ɉxno�pƧ���Afth�]ˊ）ˑtʬɴü�Ɉxno�ŵɡ

ĵuȗɠaswopſT���A 

� ŵɡĵu°ª�Ê��Îs��Ēȍõa]Ʉìős×őan˝ȴ£¶c®tnt�

^ptʽƄ_�no�(70, 71)A}h]DLC �c«�Î�c�^po��Îtˢǖt˧

T���^pt�skno�(66)AF-DLC �c«�Î�u DLC �c«�Î�t H ts

��s F tàʭřƃah�ton�]DLC p、ˡs��Îtˢǖ�˧Ȍou�p˞Ȯ

_��ASUS u°ª�Ê�Ġ�ŉȾon�]°ª�Ê��Îtˢǖtŧǥah^ps

��]々Śĵtȗɠt˧Ȍouhøʋȍtn�A 

� Ƒ˂tʫ˝ano�ʏɚt）ˑɣ˺tƑ˂t）ˑɣ˺���ɪoǲƃ]ĤƼt）ˑ

ɣ˺tȵ÷c�pƑ˂ȗɠtȵ÷c�pũ��nr�]BSA �Ġ�iʏɚʂtŵɡĵ

o�ftŏŴtš���(72)AF-DLC ˊuȨȉȍon�^pt�sknr�]）ˑƶ˜

�±Ê�ctɪoA々Śĵu）ˑɣ˺tɪoʏɚʂsr�]F-DLC ˊt）ˑɣ˺u

SUS ���Ǥ_oh�]ȗɠt˧Ȍ_�hpſT���A}h]ĤƼ）ˑtȨȉȍs

r�pĒȍõahŵɡĵtÝɻɶtȵ÷c�t]Ś̄§Î´�ɀƔôouİsŧǥc

�ptʽƄtn�(73)AȑɅʂouŚ̄§Î´�tɀƔanr�]F-DLC ˊtȨȉȍu

ŵɡĵtÝɻȽɶ�ŧǥ_e]˝ȴCȃǛanowt�˧Ȍc�^ptou�s�a

�roA 

� F-DLC-coated SUS disc ǰoʏ˦ah々Śĵʫ˝étǰȐɡt��­��Î�Ȼɬa

hp^�]ŵɡĵtĒȍõ_e�íǫȍ��­��Îon�p、ƲsŚĜȂȑ�ȸȆ

c� IL-8 tƝȑ˸t F-DLC ˊ��c«�Î�c�pɃoŏŴsnkhA 

� rr]ˇŠĶou々Śĵtȑɀˮ�Ƃ��h�s]ʏɚs�Ê¸ÀÎ�ơˣano

�A^�s��]ˊ）ˑsuŵɡĵtȗɠc�Ȥs�Ê¸ÀÎĳɠtĬ^kno�p



� 

�

ſT���Aasa]in vivo ƽŤ]in vitro ƽŤp�s�Ê¸ÀÎtĳɠu々Śĵtł

Ǒsğ˟ed]·�¸É²�Îtĳɠuȗɠ�ȵ÷_e�ptʽƄtn�(74-76)]ˇ

ŠĶsron�Ê¸ÀÎs��çŁuropƧ���Aàʿo�Ê¸ÀÎ�·�¸É

²�Î�ĳɠ_e�pŵɡĵtĒȍõtŧǥc�ptʽƄ�n�(77)A�Ê¸ÀÎ�·

�¸É²�Ît々Śĵtȗɠsğ˟c�øʋȍtn�h�]Ś̄§Î´�ɀƔôoŞ

ɹc�^ptʣˤipſT�A 
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gHUVEC ȗɠȊh 

 

� F-DLC-coated SUS disc p F-DLC-uncoated SUS disc ǰsȗɠah HUVEC �ȊT]ȗ

ɠȊpȵǹʋ�ʦöahAFig. 18 s 3 ƲĞŮt¬�£�）ˑ�ƵcAF-DLC-coated 

SUS disc su�dsoun�t HUVEC tȗɠanr�]F-DLC-uncoated SUS disc sȗ

ɠah HUVEC pʝznŸtknohAF-DLC-coated SUS disc yt HUVEC tȗɠȊu

˛ÛsǥrskheF-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<0.001fA 
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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. 

 

   A      B      C      D      E   
500 μm/div

500 μm/div 500 μm/div

500 μm/div

500 μm/div

500 μm/div

500 μm/div

500 μm/div

500 μm/div

500 μm/div




- 

�

  

AF-DLC ɉƘdi HUVEC țɧB 

 

� 1:2:3:4 ſôĮi disc ȬɐiůƧ}xz\z Fig. 18 hŧt;F-DLC-coated SUS 

disc e F-DLC-uncoated SUS disc Ƙd HUVEC }țɧr:xiǌƞ}ťôeethóŐ

r]ğ×} Fig. 19 hŧt;F-DLC-coated SUS disc Ƙi HUVEC j 3 ťôĮiƹǰƮj

Əgctii:ťôhěÚtyeethǌƞrccyoeh|gy;F-DLC-uncoated 

SUS disc dj 1 ſôdno�µ£²�µ�hgx:|ugghwxiĮĪƏr];  
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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. 
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AHUVEC gwŒƵTz]�����µB 

 

� F-DLC-coated SUS disc e F-DLC-uncoated SUS disc hƹƠr] HUVEC iƘƴǱi�

����µ}Ǐǹr];Table 7-1:7-2 hxiğ×}ŧt;IL-1¸:MIP-1·iǏǹǪj

jģƃȥ½ádb`];ķÍƓƲ�����µdby IL-10 e VEGF iȟīh F-DLC-

coated SUS disc iɃhĽcĖĲhb`](paired t-test:p<0.05:Table7-1); 
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Table 7-1  Concentrations of cytokines concentration in the supernatant from HUVECs exposed 

to F-DLC-uncoated and –coated SUS discs (Group。).  

� � 3�180�SMDNBRFE�
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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.� �
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Table 7-2  Concentrations of cytokines in HUVECs (Groupɾ). No significant differences were 

observed in groupɾ cytokines. ND was out of detection range. 
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AĺŐB 

 

� HUVEC iƹǰƮj F-DLC-uncoated SUS disc iɃhǘN:ǌƞtǈg`];1 ſôd

no�µ£²�µ�hg`];F-DLC �>��µ�}tyeƏgch HUVEC hƹǰ

r:ǌƞtyoehäȕdi];F-DLC-coated SUS disc dj 4 ſôțɧtyoed�

��µ£²pdǌƞtyoehdi];F-DLC-coated SUS disc ƘdŉɅhƹǰ<ƵǕ

rǔmǌeyoehÔȘdbyoeh|g`];ǌƞǑȅhȪƛhòug^`]oe

j:ŉɅƮhƏgtMyoetĩÅercĺewzy; 

 ª�¤�}œɤr]ŮĨhfcc:F-DLC }�>��µ�r]��µ�e�>��µ

�rccgc SUS ��µ�iȧæ}r]eo{:2 ſô:4 ſôťǿdiȩȶɪjȌȈ

dbxȩȶiǄâjȕswzu:ga F-DLC }�>��µ�r]��µ�djƣƵȐ

ɉÚǌƞ}ɨƱr](78);F-DLC ɉ}�>��µ�tye in vitro ŮĨdj F-DLC-un-

coated SUS disc hȧmcƈüiŉɅiƹǰhƏgg`]h:4 ſôǺȅdŅhƁƎty

ĖĲhĦwz:in vivo ŮĨhfccƀȸgŉɅƹǰ<ǌƞhäȕTz:ǐƚerci

ɗè}ƀȸ×]toeeľǭty;p]:ƣƵȐɉǌƞ}ɨƱtyoetäȕTzc

fx:ǘNiŉɅhƹǰrtlh�µ£²�µ�hg`] SUS jŉɅiƹǰ<ǌƞh

Úƙgigtrzgc; 

� ĠñȐhɭǬr]��µ�hƣƵȐɉhv`cȩȶTzyhj��µ���°��

ż½gwĠñȐȨŉɅhɟǋrcNy:trNjĠǱ}ƆðrccyĠñȐȨƿĔŉ

Ʌhƹǰtyȫɥhby;ĠñȐȨŉɅuĠñȐȨƿĔŉɅhúŭhƹǰtyhjǐ

ƚegyƹǰƲ�µ¢�ŭdbyŉɅá©�±��hȫɥegy;ĠñȐȨŉɅ:Ġ



� �)�

ñȐȨƿĔŉɅiƹǰhõɡtyŉɅá©�±��hj£�¤³���µhby;�

µ¢�ŭjǁƬúeƨƬúdĹƳTzccy;�µ¢�ŭiĄǰhjǁƬúhõɡr

cfx:ǁƬƲǉĭŎɤhvxĄǰty;�µ¢�ŭiĹǍhvxȽÑty]sÃã

hjĬegch:ǁƬƲ}ĲƘTvye�µ¢�ŭjĄǰrutNgy;£�¤³�

��µjúŭiǁƬƲhǌtevxĄǰr:£�¤³���µ}�>��µ�tye

ĠñȐȨŉɅhvxƹǰty(79);ǁƬƲ}ĲƘTvyoedĠƴǱi£�¤³���

µuxiǗiƹǰƲ�µ¢�ŭiĄǰ}ǌÓTvŉɅƹǰ}ǎƪdiyh:xiÃɃ

dǁƬƲhȪƛhĽceŉɅhƹǰrhNNgy(80);ÃãhǁƬƲ<ƨƬƲ^mdȾ

ȯmwzgcij:�µ¢�iĄǰhǁƬƲǉĭŎɤ^mdgN:úŭȬɐiìȘú

gfǘNiƜĢhÉĎty]seĺewzccy;p]:ǁƬƲhȪƛhĽceĄǰ

r]�²¤ªµiǗi�µ¢�liǬig|xhfibwNgxĠñȐȨŉɅiƹǰ

hɨƱTzy(81);DLC h£�ǂ}ǾÓtye:HUVEC iƹǰhĪƏtyoeh|g

`ccy(21);ɇĥĆdtȌɢh F-DLC-coated SUS disc dj HUVEC iƹǰhĪƏr

];F-DLC ɉj SUS vxtǁƬƲhg`cfx:xiĽcǁƬƲi]sh serum hö

pzyŉɅƹǰƲ�µ¢�ŭe�²¤ªµeiǬig|x}ɨƱr]]s:ŉɅƹǰ

}ɨƱr]eĺewzy;p]:ÃȤǻhǁƬƲ}ŧttijƨəƲdbyoehǘ

ch:£²�³�>§µújǁƬƲdbxghw:əhgspgcȏŷgƲŭ}Ť

_:ɢ=gȷŭ}ǨN;£²�³�>§µúhbye£�¤³���µgfi�µ¢

�ŭhĄǰrhNNg`cfx:ǁƬƲǉĭŎɤhvxĄǰrctȪƛhǸcȬɐ�

�²�>dºǹrccy]sǤǰrutcidjgcgeiɁĿtby(82);F-DLC ɉ

t£²�³�>§µúhɉȬɐhǕŌr:£�¤³���µgfiƹǰƲ�µ¢�ŭ

iĄǰ}ĪƏTv:HUVEC iƹǰhĪƏr]eĺewzy; 
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� HUVEC iȬɐhǕŌtyȉ�µ¢�jđƲ}Ť_:Ȳhȸđrccy;ɉȬɐi£

�ǂhđƲ}Ť_Ȳhȼ`ccyǜȁrccyoetƹǰ}ɨƱrccyÃÅdby

eĺewzy; 

� DLC ɉ} SUS Ȭɐh�>��µ�tye:SUS gwiēǒ��µiɣƃ}ɨƱty

oeh|g`ccy(66);SUS j���²}öq:���²gfiēǒ��µj]^_

hĠñȐȨŉɅi ICAM-1:VCAM-1:E-selectin }éƲÑty(83);ozwiƹǰȸŖ

hȪȏÀǻh SUS eğľr:SUS hjvxǘNi HUVEC hƹǰr]igtrzg

c; 

� HUVEC iƘƴǱi�����µ}Ǐǹr]eo{:ķÍƓƲ�����µdby

IL-10 eĠñȐȨŉɅǌƞÅŖ VEGF iŒƵɱh F-DLC ɉdjǘcĖĲhb`]; 
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