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� ��µ�gfiĠñȐhœɤty�¡��hjɢ=gtihbyh:�¡��}À

ȷercƵǚhȕūtyoedÀȷȢÎhÿox:ĠƽĘƳuÍƓȢÎhÿoyoe

hɓǢeg`ccy;łÝ�>���er]ĠñȐɭǬė�¡��dbyëȋɍ��

µ�dtɭǬĮhĠƽƓuŇčŏ}ɠɆtyoehÙǢercby;ēǒ��µ�

BMS djÍƓȢÎhǔiŉɅiÚƙǌƞhvxŇčŏhÿoyoehǘg`];oz

}ÜĞty]shȄƚr]ɘŋɣƃ��µ� DES jŉɅǌƞ}ɨeyɘŋhȂȱTz

cfx:Ňčŏ}ĜǻhĪƏTv];rgrghw:��µ�hŉɅdȩȶTzgc

oedǮȟƲĠƽƓhÿoyvdhg`];ǮȟƲĠƽƓ}Ɇl]shjǶüǻgķ

ĠƎȣ 2 ŋȺɤɰɄhȫɥeg`]h:ƃĠƲľȺƓ}ÆiÿotoehɓǢdb

y;Ēȗ:ɭǬĮƮȗd��µ�hƵǚhĄŻTzyƵǚĄŻƲ��µ�hàȟTz

œɤTzŕs]h:ēǒeÀgx��­£�>²�hıc]sĠƽƓhǌÓr]ei

ɁĿtby(13); 

� ɇĥĆdj:¡��©�±�²ercvNœ|zy SUS316L h F-DLC ɉ}�>��

µ�tyoed:F-DLC ɉi¡��©�±�²erciÂçǻgȭÒ}Ļg`];ȭ

ÒɃɄercjĠƎȣ^mdgN:ȝĠąu HUVEC tɤcyoed:ķĠƽƲ:ķÍ

ƓƲ:ŉɅǌƞƲhaccǘɐǻgȭÒ}Ļg`]; 

 

 



� ���

F-DLC ɉiȏƲ  

� DLC ɉj sp2 ğľe sp3 ğľhŃŌr]�¬²£��ĹǍiɉdby;DLC ɉiƵƳ

hj:subplantation hvy¥³��eÑçǻg¥³��hby(29);¥°�©hvxƵ

ƳTz]��µhɉȐȴlơȓtyoe} subplantation ecc:ozhvxĐƉǻh�

�µiɌȅhĽNgx sp3 ğľ}ĘƳty;xiĮ±°��>�¯µİ×hvx sp2 ğ

ľhÁĻtyecdih subplantation ¬�²dby;subplantation iǗhȬɐhǕŌt

y�µ�±µ�§µ�hõĕty¥³��hby;�µ�±µ�§µ�ejĩŖiɋ

ğľŶioedbx:Ǧǂ���´>�ižǧuɉȬɐhj�µ�±µ�§µ�hǕ

Ōty?Fig.20@;p] CH ğľi H hǛrc°��²hĸĝr H }ÆiȠNoed�

µ�±µ�§µ�}ĘƳty;oi�µ�±µ�§µ�h C p]j H hğľtyoe

dɉhƳǶrccN;F-DLC ɉdj£�ǂ}ǾÓtyoed:£�ǂ��µhơȓr

]x F h�µ�±µ�§µ�hğľr]xrghw:CH ğľ^mdgN CF ğľ:CF2

ğľ}ĘƳrƳǶtyeĺewzy?Fig.20@; 

 

Fig. 20  Diagram of SiC and F-DLC. The surface atoms of a covalent solid have dangling 

bond like the SiC surface. The surfaces of F-DLC reduce the dangling bonds by created C-F 

and C-H bonds. 
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� ÃȤǻh a-C:H ɉ?Ƭǂöɝ DLC ɉ@j CH ğľhvxɉȬɐh�µ�±µ�§µ

�jne~fgN:ºǹrccy;F-DLC ɉdt CH ğľiǗh CF ğľtǕŌr:�

µ�±µ�§µ�jgNºǹrccyeĺewzy;p]:CF ğľj CH ğľhȧ

m:ğľ��²�>hĽN:vxºǹrccyeĺewzy; 

� DLC ɉh£�ǂ}ǾÓtyeȬɐ��²�>hǸNgxǁƬƲhgy(84);p]:F-

DLC ɉjňȬɐh£�ǂhǘNöpzcfx:ƥNgyhaz£�ǂiɱhĪƏty

oeh XPS hvyȸƷgw|g`ccy(85);F-DLC ɉȬɐhj CF ğľhǕŌrcf

x:ȁþÈƲȅiĽc£�ǂ}Ťa CF ğľjĊNȸđrccyeĺewzy;đƲ}

ŤatijÃȤǻhƨƬƲdbyoehǘN:CF ğľiĊcđƲ^m}ĦyeƨƬƲ

hgyeɠǇTzy;rgrghw:�£³µÓĵgfhǟȬTzy£�ǂ�>��

µ�jÃȤǻhǁƬƲ}ŧtoehǫwzccy;ozj C-F i£�ǂĩŖȌŔiɫ

ǚƗâeƶȁȢȟhvxwv~ĹǍ}eygfrcǆđŖ}Ǚ_ƒtvdhȚĲty

]sdbx:xzhvxđƲhǸNgxǁƬƲȬɐhgyeǶǥƼwjĺŐr](86);

p]:£�ǂ}ör¨±�ª�jȷŭǀǚdjǁƬƲ}ŧth:ȬɐhȁŖhȰ~^

£�ǂhȚĲty]sȲȁØhȶ|zcfx:�²¤ªµe£�¤± �µiĄǰ}

ɨƱtyeiɁĿhby(45, 46);F-DLC ɉȬɐt£�ǂiÉĎdȲȁØhȶ|zcc

yh:ƹƠåhǠiNǀǚercjǁƬƲeg`ccyeɠǇTzy;F-DLC ɉj�

¬²£��dbx:ɉȬɐi CF út°µ�«hȚĲrccyeĺewzyh:£�ǂ

ĩŖiđƲ}Ǚ_ƒtvdh CF úhȚĲtyoedǁƬƲeg`ccyigtrzg

c;p]:Ċc CF ğľhvxȬɐ��²�>hǸÐtyoejǁƬƲȬɐhgyÃÅ

db{d;rgrghw:đƲiĽc£�ǂhbxaat:gwǀǚercǁƬƲh

gyighaccj:ƖŉgɉȬɐiĹǍ}Üɏtyoehȫɥdby; 
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� F-DLC ɉȬɐjĽcȁþÈƲȅ}Ťa£�ǂiǕŌhvxȲȁØhȶ|zccye

ĺewzy;ÃȤǻhƵǚiŉɅɉȬɐjÈƲȁØhȶ|zccyeĬ|zcfx:

£�ǂiÈƲØȁjĠƎȣuȝĠągfiɢ=gŉɅiƹǰ}ɨƱtyÔȘƲhb

y;p]:Ġɻ�µ¢�dby£�¤± �µjĠƎȣiƹǰ}ǎƪty;£�¤±

 �µjƵǚȐhfccÈƲhØȁrcfx:F-DLC ɉj£�¤± �µiĄǰ}ɨ

ƱtyoedĠƎȣiƹǰ}ɨƱr]eĺewzy?Fig.21@; 

 

Fig.21  Diagram of charge on F-DLC membrane. Negative charges on the F-DLC membrane 

surface repulsion with fibrinogen and cell surfaces. 
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F-DLC ɉiķĠƽƲ 

� F-DLC ɉjĠƎȣƹǰƮ}ĪƏTv:ĠƎȣȬɐķĩdby CD62P iȟī}ɨƱr

];ĠñȐhɭǬr]��µ�ƘhĠƎȣhȯǰtye:xiĮĠƽegxĠƽƓh

ÿoyÔȘƲhby;p]:CD62P iȟījĠƎȣiéƲÑ}Ȭrcfx:ĠƽĘƳ

}ǎƪty;BMS ɭǬĮh CD62P ɦƲŉɅhǕŌtye:ÍƓŉɅiǕŌtȕswz

ccy(87);CD62P iéƲhĽcîűdjŇčŏrutcecdɲƐĥĆtɁĿTzc

cy(88, 89);ozj CD62P éƲÑhvyȝĠąiéƲÑhÍƓ}ųÿr:ŉɅhÚƙ

ǌƞr]]sŇčŏhÿo`]eĺewzy;F-DLC �>��µ���µ�jĠƎȣ

ƹǰɨƱhvxĠƽƓ}ɠɆr:CD62P ȟī}ɨƱtyoed��µ�ɭǬĮiÍƓ

ȢÎ}ɨƱrŇčŏ}Ɇloehüǝdiy; 

 

 

F-DLC ɉiķÍƓƲ 

� F-DLC ɉjĳǱąiƹǰ}ɨƱr];ȝĠąiƹǰjÍƓȢÎiŕpxdbx:ƹ

ǰ}ɨƱtyoedxiĮhǔNȝĠąiɟǋ<ƤƇ}ɨeyoehdiy;ȝĠą

iɉȬɐjȲȁØ}ǜkcfx:ȁþÈƲȅiĽc F hǕŌty F-DLC ɉȬɐeȢȟ

r:ƹǰrhNNg`ccyeř|zy?Fig.21@; 

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

oeh|g`ccy(66);SUS j���²}öq:���²gfiēǒ��µjȝĠą

uĠñȐȨŉɅi ICAM-1:VCAM-1:E-selectin }éƲÑty(83);���²��µi

ǕŌjȝĠąeĠñȐȨŉɅiƹǰ}ǎƪr:ÍƓȢÎi���>�egy(90);F-

DLC ɉjȬɐi£�ǂöɝɱhĽN:ƥNgyhaz£�ǂiöɝɱhĪy(85);ap
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x:DLC ɉe F-DLC ɉdjňȬɐiĹǍjÀgyhƥȴdjŢ]ĹǍ}rcfx:F-

DLC ɉt DLC ɉeȌɢh��µɣƃ}ɆŜdiyeĺewzy?Fig.22@;��µɣ

ƃ}ɨeyoedķÍƓŎɤhüǝdi:ÍƓhvy��µ�ɭǬĮiŇčŏ}ɠɆ

rdy; 

 

Fig.22  Diagram of corrosion from SUS and F-DLC. SUS release high concentrations of 

metal ions while metal ions released from F-DLC reduce. 

 

 

��µ�erciȭÒ 

� ɇĥĆdj vitro dŮĨ}Ļg`cfx:ŮŊhƵǚȐdfivdhgygj|g`

ccgc;rgrghw:ª�¤�}ɤc]ŮĨhfcc:F-DLC ��µ�e BMS }

áǴŁȋɍ:ȐǴŁȋɍhɭǬr]ƚľiȧæjĻ|zcfx:áǴŁȋɍ:ȐǴŁ

ȋɍeth BMS hȧmc F-DLC ��µ�jčŏɪhĪƏrcc]?ɀǐŠɯ P.15@

(78);p]:ª�¤�iëȋɍeǴŁȋɍh F-DLC ��µ�e DES }ɭǬtyǶüȧ

æşĨ?6 ¶ġ@tĻg`cfx:DES ičŏɪjɊƲǻhƘƑtyh F-DLC ��µ
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�djčŏɪhƌ=hǸÐrccNoe}äȕrcfx(78):F-DLC ��µ�i BMS

^mdgN DES hǛtyɝɤƲtüǝTzccy; 

� ��µ�ercƵǚȐhɭǬr]ƚľ:Ƕüh|]xɉhºǹdbyoehȫɥe

gy;F-DLC ɉiÓǑşĨdj:ɓǢegyvdgɷÑjȕswzgg`](28); 

� gf:DLC ��µ�e BMS?SUS@}ȧær]ɲƐşĨdj:ƢĠñ�¦µ�ȟƵ

ɪučŏɪhȏhɝ¿Ņjȕswzu:DLC ��µ�i BMS hǛtyɛËƲjƕɏd

igg`](91);in vitro ŮĨhfcc DLC ɉe F-DLC ɉiķĠƽƲ}ȧær]ɁĿj

ǘƮbx:F-DLC ɉj DLC ɉvxtĠƎȣiƹǰ}ɨƱrķĠƽƲ}ɝtyeĺew

zccy(22);p]:ª�¤�iŮĨhfcct BMS vxt F-DLC ��µ�iɃhč

ŏɪ}ĪƏTv]oevx(78):F-DLC ��µ�h BMS vxtɛËƲ}ŤaÔȘƲh

by; 

 

 

� »Ƙiğ×vx:F-DLC �>��µ�r]��µ�jĠƽĘƳ}ɨƱtyķĠƽƲ

}ɝr:ÍƓȢÎ}ɨƱtyoedŇčŏ}ɨƱdiyoehŧńTz];F-DLC �

>��µ�hĠƎȣiƹǰ}ɨƱrķĠƽƲ}ȟûtyoejǫwzcc]h:ɇĥ

ĆhvxĠƎȣiƹǰ^mdgNȬɐķĩ CD62P iȟītɨƱrccyoehɏwg

eg`];p]:ÍƓhõɡtyĳǱąiƹǰhǛty F-DLC �>��µ�iÉĎh

accjłpdǫwzccgg`]h:ɇĥĆhvxĳǱąiƹǰ}ɨƱtyoeh

ɏwgegx:F-DLC �>��µ�hķÍƓƲ}ȟûtyoehŧńTz];F-DLC

�>��µ�hķĠƽƲ^mdgNķÍƓƲtȟûtyoej:F-DLC �>��µ�

hĽcƵǚǼľƲ}ɝtoe}ŧrcfx:ĠÊeƹƠty¡��©�±�²liÎ
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ɤhüǝdiy;rgrghwŉɅiƹǰ}tɨƱrcrpdoehɏwgegx:

ŉɅhvy©�±�²iȩȶhǮz:ǃƟe¡��©�±�²eiÃǚÑ}Ǯwvy

ÃÅeg`crpdoehŧńTz];p]:F-DLC ɉjǸɈőƲiɉdbyoeh

ǫwzcfxķĠƽƲtȺvŤaoevx:ǚȐhɭǬtyĠñȐ��µ�uɭǬ�

�>�²gfi�¡��^mdgN���´�®>u��>�²ȬɐhtÎɤrd

y; 

� ǡȑưǟ DES iȄƚdňčŏiɓǢjgNgx:ķĠƎȣɘiȆɡ}ĻdoedǮ

ȟƲĠƽƓiɓǢtƏgNg`];ɘŋ}�>��µ�rccgcēǒ��µ�?Bare 

metal stent; BMS@vxtŇčŏɪiǸc DES jĶNœɤTzccyh?ɀǐŠɯ

P.17@:DES h�>��µ�TzccyɘŋiÉĎdĠñǃƟiȽƲhÿo`ccy÷

ħƲuǶüh|]y 2 ŋķĠƎȣɘhvyƃĠ±��hby;F-DLC �>��µ��

�µ�jķÍƓƲ}ȟûty]s:DES ivdhɘŋ}œɤtyoegNŇčŏɪ}

ǸÐtyoehüǝdiy;p]:ķĠƽƲ}ɝt]sķĠƎȣɘiǶüȵɤ}ȫɥ

ergcɩǇǻg��µ�hgyeĺeccy;F-DLC �>��µ���µ�hȄƚ

tyoed:BMS }œɤrccyƓɳ^mdgN DES }œɤrccyƓɳ}t F-DLC

�>��µ���µ�leÁĻdiyeĺeccy;rgrghwɇĥĆdjúȦe

rc SUS }œɤr]h:īŌ��µ�iēǒǂōercj Co-Cr hŴɬeg`cc

y;Co-Cr j SUS hȧmcıq}ȞNrctĊȅhȿcy]s:vxȞc��µ�}

Ŏyoehdiy;��µ�iśǲdby��°��iıqhǠiceĠñȻiǖƍ

iǌǠ}ÆiÿorŇčŏhaghy;łĮŗƚd F-DLC �>��µ���µ�hŹ

mȓzwzy]shj Co-Cr li�>��µ�hȫɥdby;xzhȡc:Co-Cr li

�>��µ�ƜĢiģȊfvk F-DLC �>��µ�e Co-Cr eiȧæhȫɥdb{
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d;ɇĥĆhvx:F-DLC �>��µ�hĠñȐȨŉɅiȩȶ}ǮwvcrpdÔȘ

ƲhŧńTz];oz}ÜĞty]sh:Ȭɐh VEGF gfiŉɅǌƞÅŖgf}Ȃ

ȱtyoedŉɅhvyȩȶ}ǎƪtyoetŞɖhcz]Ƀhvc^{d;rg

r:ćĠƲƢŬîiîűjĠñhÍƓ}ÿor]ƝǞdbxŉɅǌƞhɹƪrcf

x:F-DLC �>��µ�hvyŉɅƹǰɨƱjÚƙgŉɅǌƞ}ɨƱdiygtrz

gc; 

� ¡��©�±�²hĠÊeƹƠtyŊhj�µ¢�iĄǰhĊNõɡty;ɇĥĆ

djĠɻ�µ¢�iȭÒ}Ļg`ccgch:Ġɻ�µ¢�ǕŌÐdiȧætȫɥh

gyeř|zy;f_whvxƵǚȐ}ɑrccyigj:in vivo ŮĨiğ×eȧæ

tyoehȫɥdby;p]:F-DLC ɉȬɐiȸƷjǁƬƲ?ƹƠå:ȬɐŨɞ��

²�>@u XPS:°©µgfhĻ|zccyh:ȸŖiƝǞgf}vxǵņr:ɉi

ĹǍuƲŭ}ǫyȫɥhbyeĺey;gf:ɇĥĆdjÂɰýùercœɤTzy

SUS e F-DLC eiȧæ}Ļg`]h:ēǒh�>��µ�r] DLC e F-DLC eiȧ

æ}r:£�ǂ}ǾÓtyoeiɛ¼}äȕtyȫɥhby; 

 

ɇĥĆdj DLC ɉh£�ǂ}ǾÓr] F-DLC ɉhķĠƽƲ^mdgN:ĽcĠÊǼ

ľƲ<ƵǚǼľƲ}Ťaoe}ɏwghr];łĮiÂɰýùhfmyÎɤhüǝT

zy; 
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