
« ∑—πμ ®ÿÃ“œ 2558;38:155-164

CU Dent J. 2015;38:155-164

∫ ∑ «‘ ∑ ¬ “ ° “ √

Original Article

º≈¢Õß°√¥øÕ øÕ√‘°μàÕ§«“¡·¢Áß·√ß¥÷ß

√–¥—∫®ÿ≈¿“§√–À«à“ß‡¥◊Õ¬øíπ‰¥‡¡∑“§√‘‡≈μ

‡ √‘¡‡ âπ„¬°—∫«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ

»√‘¬“ ‡»“√¬– ∑.∫.,1

«—™√»—°¥‘Ï μÿ¡√“»«‘π ∑.∫., ª√.¥.2

»‘√‘æ√ Õ√ÿ≥ª√–¥‘…∞å°ÿ≈ ∑.∫., «∑.¡.2

1π‘ ‘μ∫—≥±‘μ»÷°…“ ¿“§«‘™“∑—πμ°√√¡ª√–¥‘…∞å §≥–∑—πμ·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
2¿“§«‘™“∑—πμ°√√¡ª√–¥‘…∞å §≥–∑—πμ·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å ‡æ◊ËÕª√–‡¡‘π§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§√–À«à“ß‡¥◊Õ¬øíπ‰¥‡¡∑“§√‘‡≈μ‡ √‘¡‡ âπ„¬°—∫«— ¥ÿ°àÕ·°π
øíπ‡√ ‘́π§Õ¡‚æ ‘μ À≈—ß®“°ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°μ“¡¥â«¬°“√∑“‰´‡≈π·≈–/À√◊Õ “√∫Õπ¥å¥‘ß

«— ¥ÿ·≈–«‘∏’°“√ ‡¥◊Õ¬øíπ¬’ËÀâÕ‡ÕøÕ“√å´’ ‚æ μå‡∑§ æ≈—  ®”π«π 30 ·∑àß ·∫àßÕÕ°‡ªìπ 6 °≈ÿà¡ ‚¥¬∑“æ◊Èπº‘«
‡¥◊Õ¬øíπ¥â«¬ °≈ÿà¡∑’Ë 1 ‰´‡≈π °≈ÿà¡∑’Ë 2  “√∫Õπ¥å¥‘ß ·≈–°≈ÿà¡∑’Ë 3 ‰´‡≈π·≈– “√∫Õπ¥å¥‘ß  à«π°≈ÿà¡∑’Ë 4-6 ª√—∫
 ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 π“π 1 π“∑’ ·≈â«∑“æ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬‰´‡≈π (°≈ÿà¡∑’Ë
4)  “√∫Õπ¥å¥‘ß (°≈ÿà¡∑’Ë 5) ‰´‡≈π·≈– “√∫Õπ¥å¥‘ß (°≈ÿà¡∑’Ë 6) «“ß‡¥◊Õ¬øíπ∑’Ëª√—∫ ¿“æº‘«·≈â«°≈“ß∑àÕæ≈“ μ‘°„ 
·≈â«©’¥¡—≈μ‘§Õ√å‚ø≈«å‡¢â“‰ª„π∑àÕæ≈“ μ‘°·≈–©“¬· ß π”™‘Èπ‡¥◊Õ¬øíπ-·°πøíπ¡“μ—¥‡ªìπ™‘Èπ∑¥ Õ∫√Ÿª·∑àß
®”π«π 20 ™‘ÈπμàÕ°≈ÿà¡ ‡æ◊ËÕ∑¥ Õ∫§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§ ®”·π°§«“¡≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫¥â«¬°≈âÕß
 ‡μÕ√‘‚Õ‰¡‚§√ ‚§ª (40 ‡∑à“) «‘‡§√“–Àåº≈¥â«¬ ∂‘μ‘§«“¡·ª√ª√«π Õß∑“ß·≈–«‘‡§√“–Àå§«“¡·μ°μà“ß√–À«à“ß
°≈ÿà¡¥â«¬ ∂‘μ‘ ¥—π‡π∑ ∑’ “¡ ∑’Ë√–¥—∫π—¬ ”§—≠∑“ß ∂‘μ‘ 0.05 (p < 0.05)

º≈°“√»÷°…“ °“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°μ“¡¥â«¬°“√∑“‰´‡≈π·≈– “√∫Õπ¥å¥‘ß„Àâ§à“§«“¡
·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§ Ÿß ÿ¥Õ¬à“ß¡’π—¬ ”§—≠  à«π°“√∑“‰´‡≈π‚¥¬‰¡à‰¥âª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥
øÕ øÕ√‘°„Àâ§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§μË” ÿ¥Õ¬à“ß¡’π—¬ ”§—≠·≈–‡°‘¥§«“¡≈â¡‡À≈«™π‘¥¬÷¥‰¡àÕ¬Ÿà „π¢≥–∑’Ë
™‘Èπ∑¥ Õ∫ à«π„À≠à„π°≈ÿà¡Õ◊ËπÊ ‡°‘¥§«“¡≈â¡‡À≈«™π‘¥‡™◊ËÕ¡·πàπ≈â¡‡À≈«„π‡¥◊Õ¬øíπ

 √ÿª °“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 π“π 1 π“∑’ μ“¡¥â«¬°“√∑“‰´‡≈π
·≈–/À√◊Õ “√∫Õπ¥å¥‘ß  “¡“√∂‡æ‘Ë¡§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§√–À«à“ß‡¥◊Õ¬øíπ‰¥‡¡∑“§√‘‡≈μ‡ √‘¡‡ âπ„¬°—∫
«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ
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∫∑π”

ª—®®ÿ∫—π‡¥◊Õ¬øíπ ”‡√Á®√Ÿª™π‘¥§Õ¡‚æ ‘μ‡ √‘¡‡ âπ„¬
(prefabricated fiber reinforce composite post) ∂Ÿ°π”
¡“„™âÕ¬à“ß°«â“ß¢«“ß„π°“√∫Ÿ√≥–øíπ∑’Ëºà“π°“√√—°…“§≈Õß
√“°øíπ·∑π°“√„™â‡¥◊Õ¬øíπ‚≈À–‡À«’Ë¬ß ‡π◊ËÕß®“°‡¥◊Õ¬øíπ
™π‘¥π’È¡’¡Õ¥ÿ≈— ¢Õß ¿“æ¬◊¥À¬ÿàπ (modulus of elasticity)
„°≈â‡§’¬ß°—∫‡π◊ÈÕøíπ ∑”„Àâ¡’°“√°√–®“¬·√ß Ÿà√“°øíπ‰¥â¥’°«à“
‡¥◊Õ¬øíπ‚≈À–‡À«’Ë¬ß1-3 ·≈–≈¥‚Õ°“ ∑’Ë®–‡°‘¥°“√·μ°¢Õß
√“°øíπ ·μàªí≠À“∑’Ëæ∫∫àÕ¬„π°“√„™â‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ
‡ √‘¡‡ âπ„¬ §◊Õ °“√À≈ÿ¥¢Õß‡¥◊Õ¬øíπ4,5 ‡π◊ËÕß®“°‡¥◊Õ¬øíπ
¡’º‘«‡√’¬∫·≈–¡’°“√‡™◊ËÕ¡μàÕ‡ªìπ‚§√ß√à“ßμ“¢à“¬ Ÿß (highly
cross-linked) ®÷ß‰¥â¡’ºŸâ∑¥≈Õßª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ§Õ¡-
‚æ ‘μ‡ √‘¡‡ âπ„¬À≈“¬«‘∏’6 ‰¥â·°à °“√∑“‰´‡≈π (silane)
°“√∑“ “√∫Õπ¥å¥‘ß (bonding agent) °“√‡ªÉ“º‘«‡¥◊Õ¬øíπ
¥â«¬Õπÿ¿“§¢π“¥‡≈Á° (sandblasting) °“√·™à‡¥◊Õ¬øíπ„π
 “√‡§¡’μà“ßÊ ‡ªìπμâπ ‡æ◊ËÕ„Àâ‡°‘¥°“√¬÷¥μ‘¥‡™‘ß°≈·≈–‡§¡’
°—∫«— ¥ÿ°àÕ·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μ

‰´‡≈π∂Ÿ°π”¡“„™â„π°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ ‡π◊ËÕß®“°
‚§√ß √â“ß‚¡‡≈°ÿ≈¢Õß‰´‡≈π¡’À¡Ÿà∑”Àπâ“∑’Ë ÕßÀ¡Ÿà ‚¥¬ª≈“¬
¥â“πÀπ÷Ëß®–¡’À¡Ÿà´÷Ëß “¡“√∂∑”ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å
(polymerization) °—∫ “√Õ‘π∑√’¬å ‡™àπ ‡¡∑“§√‘‡≈μÀ√◊Õ
‰¥‡¡∑“§√‘‡≈μ„π«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ  à«πª≈“¬
Õ’°¥â“πÀπ÷Ëß®–¡’À¡ŸàÕ—≈§Õ°´’ (alkoxy) ´÷Ëß‡°‘¥æ—π∏–‚§«“-
‡≈π∑å°—∫ “√Õπ‘π∑√’¬å∑’Ë¡’À¡Ÿà‰Œ¥√Õ°´‘≈Õ¬Ÿà„π‚¡‡≈°ÿ≈ ‡™àπ
‡ âπ„¬·°â« ‡ âπ„¬§«Õμ´å7 πÕ°®“°π’È‰´‡≈π‡ªìπ “√∑’Ë¡’
§«“¡Àπ◊¥μË” ®÷ß‡æ‘Ë¡§«“¡ “¡“√∂„π°“√‡ªï¬°¢Õßº‘«‡¥◊Õ¬
øíπ‰¥â ∑”„Àâ‡√ ‘́π´’‡¡πμåÀ√◊Õ«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ
‰À≈·ºà‰ªμ“¡º‘«‡¥◊Õ¬øíπ‰¥â¥’¢÷Èπ ®÷ß‡°‘¥§«“¡·π∫ π‘∑
√–À«à“ßº‘« —¡º—  ∑”„Àâ§«“¡·¢Áß·√ßæ—π∏– (bond strength)
√–À«à“ß‡¥◊Õ¬øíπÕ’æÕ° ’́À√◊Õ‰¥‡¡∑“§√‘‡≈μ°—∫‡√ ‘́π ’́‡¡πμå
À√◊Õ«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘μ‘8,9 Õ¬à“ß‰√°Áμ“¡∫“ß°“√»÷°…“10,11 æ∫«à“°“√ª√—∫
 ¿“æº‘«‡¥◊Õ¬øíπÕ’æÕ°´’À√◊Õ‰¥‡¡∑“§√‘‡≈μ¥â«¬°“√∑“‰´‡≈π
‡æ’¬ßÕ¬à“ß‡¥’¬«‰¡à™à«¬‡æ‘Ë¡·√ß¬÷¥√–À«à“ß‡¥◊Õ¬øíπ°—∫‡√ ‘́π
´’‡¡πμå ‡π◊ËÕß®“°‰´‡≈π‰¡à‡°‘¥æ—π∏–‡§¡’°—∫‡ âπ„¬·°â«À√◊Õ
§«Õμ ǻ„π‡¥◊Õ¬øíπ ‡æ√“–‡ âπ„¬‡À≈à“π’È∂Ÿ°ª°§≈ÿ¡¥â«¬‡√ ‘́π
‡¡∑√‘°´å ¥—ßπ—Èπ®÷ß®”‡ªìπμâÕß„™â “√‡§¡’°—¥º‘«‡¥◊Õ¬øíπ°àÕπ
∑“‰´‡≈π ‡æ◊ËÕ‡º¬æ◊Èπº‘«¢Õß‡ âπ„¬∑’Ë®–∑”ªØ‘°‘√‘¬“°—∫‰´‡≈π
‰¥â πÕ°®“°π’Èæ∫«à“°“√„™â “√∫Õπ¥å¥‘ßÀ√◊Õ‰´‡≈π√à«¡°—∫
 “√∫Õπ¥å¥‘ß„π°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ “¡“√∂‡æ‘Ë¡§«“¡

·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§√–À«à“ß‡¥◊Õ¬øíπÕ’æÕ°´’°—∫«— ¥ÿ°àÕ·°π
øíπ‡√ ‘́π§Õ¡‚æ ‘μ12 ·μà∫“ß°“√»÷°…“13 æ∫«à“ “√∫Õπ¥å¥‘ß
‰¡à‰¥â™à«¬‡æ‘Ë¡§«“¡·¢Áß·√ß¬÷¥√–À«à“ß‡¥◊Õ¬øíπ‰¥‡¡∑“§√‘‡≈μ
°—∫«— ¥ÿ°àÕ·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μ

 “√‡§¡’À≈“¬™π‘¥∂Ÿ°π”¡“„™â„π°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬
øíπ ‡æ◊ËÕ∑”„Àâº‘«‡¥◊Õ¬øíπ¢√ÿ¢√–·≈–‡º¬æ◊Èπº‘«¢Õß‡ âπ„¬„Àâ
∑”ªØ‘°‘√‘¬“°—∫‰´‡≈π‰¥â ∑”„Àâ‡æ‘Ë¡§«“¡·¢Áß·√ß¬÷¥√–À«à“ß
‡¥◊Õ¬øíπ·≈–·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μ ‡™àπ °√¥‰Œ‚¥√ø≈ŸÕÕ√‘°14

 “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å15 °√¥øÕ øÕ√‘°16

‡ªìπμâπ Õ¬à“ß‰√°Áμ“¡ “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å
§«“¡‡¢â¡¢âπ√âÕ¬≈– 24 ·≈– 10 ´÷Ëß™à«¬‡æ‘Ë¡§à“°“√¬÷¥μ‘¥°—∫
‡√´‘π§Õ¡‚æ ‘μ14,15 μâÕß‡μ√’¬¡ “√≈–≈“¬¢÷Èπ‡Õß ‡π◊ËÕß®“°
§«“¡‡¢â¡¢âπ¥—ß°≈à“«‰¡à¡’¢“¬μ“¡∑âÕßμ≈“¥ ·≈–°√¥
‰Œ‚¥√ø≈ŸÕÕ√‘°∑”„Àâ‡°‘¥√Õ¬√â“«À√◊Õ°“√·μ°À—°¢Õß‡ âπ„¬
‰¥â14 „π¢≥–∑’Ë°√¥øÕ øÕ√‘°‡ªìπ “√‡§¡’∑’Ë„™â„π°“√°—¥º‘«
øíπÀ√◊Õºπ—ß§≈Õß√“°øíπ ÷́Ëß¡’„™â„π§≈‘π‘°∑—Ë«‰ª ·μàº≈¢Õß
°√¥øÕ øÕ√‘°μàÕ°“√¬÷¥μ‘¥√–À«à“ß‡¥◊Õ¬øíπ·≈–«— ¥ÿ°àÕ·°π
øíπ‡√ ‘́π§Õ¡‚æ ‘μ¬—ß‰¡à·πà™—¥ ‡π◊ËÕß®“°∫“ß°“√»÷°…“17 æ∫
«à“°√¥øÕ øÕ√‘°‰¡à “¡“√∂‡æ‘Ë¡°“√¬÷¥μ‘¥√–À«à“ß‡¥◊Õ¬øíπ
·≈–«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ ·≈–‰¡à¡’º≈μàÕº‘«‡¥◊Õ¬
øíπÕ’æÕ° ’́ „π¢≥–∑’Ë°“√»÷°…“¢Õß Majeti ·≈–§≥–18 æ∫
«à“°√¥øÕ øÕ√‘° “¡“√∂≈–≈“¬Õ’æÕ° ’́‡√´‘π‡¡∑√‘°´å‰¥â

πÕ°®“°π’È®“°°“√»÷°…“∑’Ëºà“π¡“¬—ß‰¡à “¡“√∂ √ÿª‰¥â«à“
°“√∑“‰´‡≈π·≈–/À√◊Õ°“√∑“ “√∫Õπ¥å¥‘ß ·≈–°“√ª√—∫
 ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘° “¡“√∂‡æ‘Ë¡§«“¡·¢Áß·√ß
æ—π∏–√–À«à“ß‡¥◊Õ¬øíπ‰¥‡¡∑“§√‘‡≈μ‡ √‘¡‡ âπ„¬·≈–«— ¥ÿ°àÕ
·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μ ‡π◊ËÕß®“° à«π„À≠à®–∑”°“√»÷°…“
„π‡¥◊Õ¬øíπÕ’æÕ°´’ ¥—ßπ—Èπ°“√»÷°…“π’È®÷ßμâÕß°“√»÷°…“º≈
¢Õß°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°μ“¡¥â«¬
°“√∑“‰´‡≈π·≈–/À√◊Õ “√∫Õπ¥å¥‘ß ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√
‡≈◊Õ°„™â«‘∏’°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ‰¥‡¡∑“§√‘‡≈μ‡ √‘¡
‡ âπ„¬„Àâ‡À¡“– ¡

«— ¥ÿ·≈–«‘∏’°“√

π”‡¥◊Õ¬øíπ‰¥‡¡∑“§√‘‡≈μ‡ √‘¡‡ âπ„¬ (FRC Postec
Plus®, Ivoclar Vivadent, Schaan, Liechtenstein) ‡∫Õ√å 3
´÷Ëß¡’‡ âπºà“π»Ÿπ¬å°≈“ß à«π∑’Ë¢π“π´÷Ëß‡ªìπ∫√‘‡«≥∑’Ëπ”¡“»÷°…“
2 ¡‘≈≈‘‡¡μ√ ®”π«π 30 ·∑àß ∑”§«“¡ –Õ“¥º‘«‡¥◊Õ¬øíπ
¥â«¬‡§√◊ËÕßÕ—≈μ√â“‚´π‘§ (ultrasonic cleaner, Branson 5210,
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Bransonic, USA) π“π 2 π“∑’ ‡ªÉ“„Àâ·Àâßπ“π 30 «‘π“∑’
·∫àß‡¥◊Õ¬øíπμ“¡«‘∏’°“√ª√—∫ ¿“æº‘«ÕÕ°‡ªìπ 6 °≈ÿà¡ °≈ÿà¡≈–
5 ·∑àß ¥—ßπ’È

°≈ÿà¡ 1 ∑“‰´‡≈π (Monobond-S®, Ivoclar Vivadent,
Schaan, Liechtenstein) ∑“™—Èπ‡¥’¬« ∑‘Èß‰«âπ“π 60 «‘π“∑’
·≈–‡ªÉ“„Àâ·Àâßπ“π 30 «‘π“∑’

°≈ÿà¡ 2 ∑“ “√∫Õπ¥å¥‘ß (Excite® F DSC, Ivoclar
Vivadent, Schaan, Liechtenstein) ∑“™—Èπ‡¥’¬« ∑‘Èß‰«â 10
«‘π“∑’ ®“°π—Èπ‡ªÉ“≈¡‡∫“Ê π“π 5 «‘π“∑’ ·≈–©“¬· ß¥â«¬
‡§√◊ËÕß©“¬· ß™π‘¥·Õ≈Õ’¥’ (LED curing light, EliparTM

S10, 3M ESPE, USA) π“π 20 «‘π“∑’

°≈ÿà¡ 3 ∑“‰´‡≈π·≈– “√∫Õπ¥å¥‘ß ∑“º‘«‡¥◊Õ¬øíπ
¥â«¬‰´‡≈π·≈–μ“¡¥â«¬ “√∫Õπ¥å¥‘ß μ“¡«‘∏’°“√¢âÕ 1 ·≈– 2

°≈ÿà¡∑’Ë 4, 5, 6 ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥
øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 (Eco-Etch®, Ivoclar
Vivadent, Schaan, Liechtenstein) π“π 1 π“∑’ ≈â“ß¥â«¬
πÈ”ª√“»®“°‰ÕÕÕππ“π 2 π“∑’ ·≈–‡ªÉ“„Àâ·Àâßπ“π 30 «‘π“∑’
μ“¡¥â«¬°“√∑“‰´‡≈π À√◊Õ∑“ “√∫Õπ¥å¥‘ß À√◊Õ∑“‰´‡≈π
·≈– “√∫Õπ¥å¥‘ß μ“¡≈”¥—∫

°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ√Õ∫‡¥◊Õ¬øíπμ“¡«‘∏’¢Õß
Goracci ·≈–§≥–9 ‚¥¬„™â‡§√◊ËÕß ”√«®§«“¡¢π“π™à«¬μ—Èß
·∑àß‡¥◊Õ¬øíπ à«π¢π“π«“ßμ—Èß©“°°—∫·ºàπ·°â« (glass slide)
´÷Ëß¡’§«“¡Àπ“ 1 ¡‘≈≈‘‡¡μ√ ¬÷¥‡¥◊Õ¬øíπ°—∫·ºàπ·°â«¥â«¬°“«
‰´¬“‚πÕ–‰§√‡≈μ π”∑àÕæ≈“ μ‘°„ ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

10 ¡‘≈≈‘‡¡μ√ §«“¡ Ÿß 10 ¡‘≈≈‘‡¡μ√ «“ß≈âÕ¡·∑àß‡¥◊Õ¬øíπ
‚¥¬®—¥„Àâ‡¥◊Õ¬øíπÕ¬Ÿà°÷Ëß°≈“ß∑àÕæ≈“ μ‘°„  ·≈â«¬÷¥∑àÕ
æ≈“ μ‘°„ °—∫·ºàπ·°â«¥â«¬°“«‰´¬“‚πÕ–‰§√‡≈μ ©’¥«— ¥ÿ
°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ (Multicore® Flow, Ivoclar
Vivadent, Schaan, Liechtenstein) ≈ß„π∑àÕæ≈“ μ‘°„ 
®π‡μÁ¡ ©“¬· ß¥â«¬‡§√◊ËÕß©“¬· ß∑’ËÀπâ“μ—¥¢Õß‡¥◊Õ¬øíπ
·≈–¥â“π¢â“ß¢Õß∑àÕæ≈“ μ‘°∑—Èß 4 ¥â“π ·≈–¥â“π∑’Ë —¡º— °—∫
·ºàπ·°â«‚¥¬©“¬· ßºà“π·ºàπ·°â«μ”·Àπàß≈– 40 «‘π“∑’
‡°Á∫™‘Èπ‡¥◊Õ¬øíπ-·°πøíπ„π∑’Ë·Àâß π“π 24 ™—Ë«‚¡ß ∑’ËÕÿ≥À¿Ÿ¡‘
37 Õß»“‡´≈‡ ’́¬  °àÕππ”¡“μ—¥¥â«¬‡§√◊ËÕßμ—¥øíπ (Isomet®

1000, Buehler, Illinois, USA) ‚¥¬μ—¥™‘Èπ‡¥◊Õ¬øíπ-·°π
øíπ„π·π«μ—Èß©“°°—∫‡¥◊Õ¬øíπ „Àâ‰¥â§«“¡Àπ“™‘Èπ≈– 1 ± 0.1
¡‘≈≈‘‡¡μ√ ®“°π—Èππ”·ºàπ™‘Èπß“π¡“μ—¥‡ªìπ·∑àß¢π“¥§«“¡
°«â“ß 1 ± 0.1 ¡‘≈≈‘‡¡μ√ ‚¥¬„Àâ‡¥◊Õ¬øíπÕ¬Ÿà°÷Ëß°≈“ß·∑àß ´÷Ëß
®–‰¥â™‘Èπ∑¥ Õ∫®”π«π 6 ™‘ÈπμàÕ‡¥◊Õ¬øíπ 1 ·∑àß (√Ÿª∑’Ë 1)
«—¥¢π“¥™‘Èπ∑¥ Õ∫¥â«¬‡§√◊ËÕß«—¥¢π“¥·∫∫¥‘®‘μÕ≈ ™π‘¥
§«“¡≈–‡Õ’¬¥ 0.01 ¡‘≈≈‘‡¡μ√ (Mitutoyo, Tokyo, Japan)

μ√«®¥Ÿ∫√‘‡«≥º‘«√Õ¬μàÕ√–À«à“ß‡¥◊Õ¬øíπ·≈–«— ¥ÿ°àÕ
·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μ¥â«¬°≈âÕß ‡μÕ√‘‚Õ‰¡‚§√ ‚§ª
(SZ61TR, Olympus, Tokyo, Japan) ∑’Ë°Ì“≈—ß¢¬“¬ 40 ‡∑à“
‡≈◊Õ°™‘Èπ∑¥ Õ∫∑’Ë‰¡à¡’√Õ¬·μ°√â“« øÕßÕ“°“»À√◊Õ√Ÿæ√ÿπ
√–À«à“ß‡¥◊Õ¬øíπ·≈–«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ ®”π«π
20 ™‘ÈπμàÕ°≈ÿà¡ (n=20) ÷́Ëß‡ªìπ®”π«π°≈ÿà¡μ—«Õ¬à“ß∑’Ë
§”π«≥‰¥â®“°º≈°“√»÷°…“π”√àÕß π”™‘Èπ∑¥ Õ∫¡“∑¥ Õ∫
§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§¥â«¬‡§√◊ËÕß∑¥ Õ∫ “°≈

√Ÿª∑’Ë 1 · ¥ß·π«°“√μ—¥™‘Èπ‡¥◊Õ¬øíπ-·°πøíπ‡æ◊ËÕ„Àâ‰¥â™‘Èπ∑¥ Õ∫√Ÿª·∑àß ”À√—∫∑¥ Õ∫§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§ (P: ‡¥◊Õ¬
øíπ, C: ·°πøíπ, L: §«“¡°«â“ß, h: §«“¡Àπ“)

Fig. 1 Illustration of the cutting line to prepare stick-shaped specimen for microtensile bond strength test (P: post,
C: core L: width, h: thickness)
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(universal testing machine, EZ-S, Shimadzu, Kyoto,
Japan) ‚¥¬„Àâ·√ß¥÷ß∑’Ë§«“¡‡√Á« 0.5 ¡‘≈≈‘‡¡μ√μàÕπ“∑’ ®π
‡°‘¥§«“¡≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫ π”§à“·√ß∑’Ë‰¥â¡“§”π«≥
§à“·√ß¥÷ß√–¥—∫®ÿ≈¿“§ ®“° ¡°“√ μTBS (MPa) = F (N)/
A (mm2) ‡π◊ËÕß®“°æ◊Èπ∑’Ëº‘« —¡º— √–À«à“ß‡¥◊Õ¬øíπ°—∫«— ¥ÿ
°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ¡’≈—°…≥–‡ªìπæ◊Èπº‘«‚§âß ®÷ß
§Ì“π«≥æ◊Èπ∑’Ëº‘« —¡º— ‰¥â®“° ¡°“√ A = 2r arcsin (L/2r)
h ‡¡◊ËÕ r §◊Õ √—»¡’¢Õß‡¥◊Õ¬øíπ (¡‘≈≈‘‡¡μ√) L §◊Õ §«“¡°«â“ß
(¡‘≈≈‘‡¡μ√) ·≈– h §◊Õ §«“¡Àπ“¢Õß™‘Èπ∑¥ Õ∫ (¡‘≈≈‘‡¡μ√)17

(√Ÿª∑’Ë 1) «‘‡§√“–Àå§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§¢Õß·μà≈–
°≈ÿà¡‚¥¬„™â‚ª√·°√¡ SPSS (SPSS Inc. Released 2008.
SPSS for windows. Version 17.0. Chicago, Illinois,
USA) ∑¥ Õ∫°“√°√–®“¬¢Õß¢âÕ¡Ÿ≈¥â«¬ ∂‘μ‘‚§≈‚¡‚°√Õø -
 ‡¡Õ√åπÕø (Kolmogorov-Smirnov) ·≈–∑¥ Õ∫§«“¡
·ª√ª√«π¢Õß¢âÕ¡Ÿ≈¥â«¬ ∂‘μ‘∑¥ Õ∫¢Õß‡≈«‘π (Leveneûs
test) „π°√≥’∑’Ë¢âÕ¡Ÿ≈¡’°“√°√–®“¬·∫∫ª°μ‘ «‘‡§√“–Àå¥â«¬
 ∂‘μ‘§«“¡·ª√ª√«π Õß∑“ß (two-way analysis of
variance) ‡¡◊ËÕ§à“§«“¡·ª√ª√«π‰¡à·μ°μà“ß°—π «‘‡§√“–Àå
À“§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡¥â«¬ ∂‘μ‘∑Ÿ°’¬å (Tukeyûs test)
 à«π°√≥’∑’Ë§à“§«“¡·ª√ª√«π·μ°μà“ß°—π «‘‡§√“–Àå§«“¡
·μ°μà“ß√–À«à“ß°≈ÿà¡¥â«¬ ∂‘μ‘ ¥—π‡π∑ ∑’ “¡ (Dunnettûs T3)
„π°√≥’∑’Ë¢âÕ¡Ÿ≈¡’°“√°√–®“¬·∫∫‰¡àª°μ‘ „™â ∂‘μ‘§√— §—≈
«Õ≈≈‘  (Kruskal Wallis) ∑’Ë√–¥—∫π—¬ ”§—≠∑“ß ∂‘μ‘ 0.05
(p < 0.05)

μ√«®¥Ÿ≈—°…≥–§«“¡≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫¥â«¬°≈âÕß
 ‡μÕ√‘‚Õ‰¡‚§√ ‚§ª∑’Ë°”≈—ß¢¬“¬ 40 ‡∑à“ ‡æ◊ËÕ®”·π°§«“¡
≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫‡ªìπ 3 ™π‘¥ ‰¥â·°à (1) °“√¬÷¥‰¡àÕ¬Ÿà
(adhesive failure) §◊Õ ™‘Èπ∑¥ Õ∫·μ°∑’Ë√Õ¬μàÕ√–À«à“ß
æ◊Èπº‘«‡¥◊Õ¬øíπ·≈–«— ¥ÿ°àÕ·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μ¡“°°«à“
√âÕ¬≈– 75 ¢Õßæ◊Èπ∑’Ëº‘« —¡º—  (2) °“√‡™◊ËÕ¡·πàπ≈â¡‡À≈«
(cohesive failure) §◊Õ ·μ°¿“¬„π«— ¥ÿ°àÕ·°πøíπ‡√ ‘́π
§Õ¡‚æ ‘μÀ√◊Õ„π‡¥◊Õ¬øíπ¡“°°«à“√âÕ¬≈– 75 ¢Õßæ◊Èπ∑’Ëº‘«
 —¡º—  (3) §«“¡≈â¡‡À≈«™π‘¥º ¡ (mixed failure) §◊Õ
·μ°º ¡√–À«à“ß°“√¬÷¥‰¡àÕ¬Ÿà·≈–°“√‡™◊ËÕ¡·πàπ≈â¡‡À≈«

»÷°…“ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ
™π‘¥ àÕß°√“¥ ‚¥¬π”‡¥◊Õ¬øíπ∑’Ë‰¡à‰¥â√—∫°“√ª√—∫ ¿“æº‘«
·≈–ª√—∫ ¿“æº‘«¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37
π“π 1 π“∑’ Õ¬à“ß≈– 1 ·∑àß ¡“≈â“ß¥â«¬‡§√◊ËÕßÕ—≈μ√â“‚´π‘§
·≈–πÈ”∑’Ëª√“»®“°‰ÕÕÕππ“π 5 π“∑’ ‡ªÉ“„Àâ·Àâßπ“π 30
«‘π“∑’ ¬÷¥°—∫·∑àπ‚≈À–·≈–π”‡¢â“‡§√◊ËÕß¥Ÿ¥§«“¡™◊Èπ‡ªìπ‡«≈“

48 ™—Ë«‚¡ß ·≈â«®÷ßπ”¡“‡§≈◊Õ∫º‘«¥â«¬∑Õß·≈–π”‰ª àÕß¥â«¬
°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥ (scanning electron
microscope, JSM-5410LV, JEOL, Tokyo, Japan) ∑’Ë
°”≈—ß¢¬“¬ 500 ‡∑à“

º≈°“√»÷°…“

§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß§à“§«“¡·¢Áß·√ß
¥÷ß√–¥—∫®ÿ≈¿“§√–À«à“ß‡¥◊Õ¬øíπ°—∫·°πøíπ‡√´‘π§Õ¡‚æ ‘μ
·μà≈–°≈ÿà¡· ¥ß„πμ“√“ß∑’Ë 1 º≈°“√«‘‡§√“–Àå∑“ß ∂‘μ‘æ∫«à“
§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§¡’°“√·®°·®ß·∫∫ª°μ‘
·μà§«“¡·ª√ª√«π¢Õß™ÿ¥¢âÕ¡Ÿ≈‰¡à‡∑à“°—π ®÷ß«‘‡§√“–Àå¥â«¬
 ∂‘μ‘§«“¡·ª√ª√«π Õß∑“ß æ∫«à“°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬
øíπ¥â«¬°√¥øÕ øÕ√‘° ·≈–°“√∑“ “√¬÷¥μ‘¥¡’º≈μàÕ§à“
§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§√–À«à“ß‡¥◊Õ¬øíπ‰¥‡¡∑“§√‘‡≈μ
‡ √‘¡‡ âπ„¬°—∫·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
‚¥¬°“√„™âøÕ øÕ√‘° ·≈–°“√∑“ “√¬÷¥μ‘¥¡’ªØ‘ —¡æ—π∏åμàÕ°—π
®÷ß«‘‡§√“–Àå§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡¥â«¬ ∂‘μ‘ ¥—π‡π∑
∑’ “¡ æ∫«à“°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°
§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 π“π 1 π“∑’ μ“¡¥â«¬°“√∑“‰´‡≈π
·≈– “√∫Õπ¥å¥‘ß„Àâ§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§¡“°∑’Ë ÿ¥
·≈–¡“°°«à“°≈ÿà¡Õ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ¬°‡«âπ°“√
ª√—∫ ¿“æº‘«¥â«¬°√¥øÕ øÕ√‘°μ“¡¥â«¬°“√∑“ “√∫Õπ¥å¥‘ß
‡¡◊ËÕª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°“√∑“ “√∫Õπ¥å¥‘ß °“√
∑“‰´‡≈πμ“¡¥â«¬ “√∫Õπ¥å¥‘ß·≈–°“√„™â°√¥øÕ øÕ√‘°
μ“¡¥â«¬°“√∑“‰´‡≈πÀ√◊Õ “√∫Õπ¥å¥‘ß „Àâ§à“§«“¡·¢Áß·√ß
¥÷ß√–¥—∫®ÿ≈¿“§√–À«à“ß‡¥◊Õ¬øíπ°—∫«— ¥ÿ°àÕ·°πøíπ‡√ ‘́π
§Õ¡‚æ ‘μ‰¡à·μ°μà“ß°—π·μà¡“°°«à“°“√∑“‰´‡≈πÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘μ‘ ‚¥¬°“√∑“‰´‡≈π„Àâ§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫
®ÿ≈¿“§μË”∑’Ë ÿ¥

‡¡◊ËÕ«‘‡§√“–Àå§«“¡≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫ (μ“√“ß∑’Ë 2)
æ∫«à“™‘Èπ∑¥ Õ∫„π°≈ÿà¡∑“‰´‡≈π∑—ÈßÀ¡¥‡°‘¥°“√¬÷¥‰¡àÕ¬Ÿà ·μà
™‘Èπ∑¥ Õ∫„π°≈ÿà¡∑“ “√∫Õπ¥å¥‘ß·≈–°≈ÿà¡∑“‰´‡≈πμ“¡¥â«¬
 “√∫Õπ¥å¥‘ß∑—ÈßÀ¡¥‡°‘¥°“√‡™◊ËÕ¡·πàπ≈â¡‡À≈«„π‡¥◊Õ¬øíπ
‡¡◊ËÕª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°μ“¡¥â«¬°“√
∑“‰´‡≈πÀ√◊Õ “√∫Õπ¥å¥‘ß®–æ∫°“√·μ°À—°∑—Èß 3 ≈—°…≥–
 à«π¡“°‡ªìπ°“√‡™◊ËÕ¡·πàπ≈â¡‡À≈«„π‡¥◊Õ¬øíπ ·μà‡¡◊ËÕª√—∫
 ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°μ“¡¥â«¬°“√∑“‰´‡≈π
μ“¡¥â«¬ “√∫Õπ¥å¥‘ß®–æ∫°“√‡™◊ËÕ¡·πàπ≈â¡‡À≈«„π‡¥◊Õ¬
øíπ·≈–§«“¡≈â¡‡À≈«™π‘¥º ¡‡∑à“π—Èπ
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μ“√“ß∑’Ë 1 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§√–À«à“ß‡¥◊Õ¬øíπ°—∫«— ¥ÿ°àÕ·°πøíπ
‡√´‘π§Õ¡‚æ ‘μ Àπà«¬‡ªìπ‡¡°–ª“ §“≈

Table 1 Mean microtensile bond strengths and standard deviation of fiber post and resin composite core material
(Mean ± SD, MPa)

Group Microtensile bond strength

Silane 24.19 ± 4.11a

Bonding agent 31.11 ± 4.07b

Silane + bonding agent 32.53 ± 4.71b

37% H3PO4 1 min + silane 33.17 ± 3.38b

37% H3PO4 1 min + bonding agent 35.12 ± 5.59b,c

37% H3PO4 1 min + silane + bonding agent 36.95 ± 3.90c

*Groups with same superscript letters were not significantly different (p > 0.05).

μ“√“ß∑’Ë 2 · ¥ß§«“¡≈â¡‡À≈«¢Õß·μà≈–°≈ÿà¡

Table 2 Failure modes of each group

Failure modes

Group

Adhesive Cohesive Mixed

Silane 20 - -

Bonding agent - 20 -

Silane + bonding agent - 20 -

37% H3PO4 1 min + silane 5 12 3

37% H3PO4 1 min + bonding agent 2 13 5

37% H3PO4 1 min + silane + bonding agent - 15 5
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º≈®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥æ∫«à“
æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ∑’Ë‰¡à‰¥â√—∫°“√ª√—∫ ¿“æº‘« ¥â«¬°√¥
øÕ øÕ√‘° ¡’º‘«‡√’¬∫·≈–‰¡àæ∫°“√‡º¬º÷Ëß¢Õß‡ âπ„¬ ·μà‡¡◊ËÕ
ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°æ∫«à“¡’°“√≈–≈“¬
¢Õß‡√ ‘́π‡¡∑√‘°´å ∑”„Àâæ◊Èπº‘«‡¥◊Õ¬øíπ¢√ÿ¢√–¡“°¢÷Èπ·≈–
‡º¬º÷Ëß‡ âπ„¬ ‚¥¬‰¡à∑”≈“¬º‘«‡ âπ„¬ (√Ÿª∑’Ë 2)

«‘®“√≥å

°“√»÷°…“π’È∑¥ Õ∫§«“¡·¢Áß·√ß¬÷¥√–À«à“ß‡¥◊Õ¬øíπ
·≈–«— ¥ÿ°àÕ·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μ¥â«¬«‘∏’∑¥ Õ∫§«“¡·¢Áß
·√ß¬÷¥·∫∫¥÷ß√–¥—∫®ÿ≈¿“§ ‡π◊ËÕß®“°«‘∏’π’È®–‰¥âæ◊Èπ∑’Ë√–À«à“ß

2 æ◊Èπº‘«∑’Ë·§∫ ®÷ß‰¥â°“√°√–®“¬·√ß¬÷¥√–À«à“ß‡¥◊Õ¬øíπ·≈–
·°πøíπ·μà≈–∫√‘‡«≥¢Õß™‘Èπ∑¥ Õ∫∑’Ë ¡Ë”‡ ¡Õ19 ·≈–
 “¡“√∂æ‘®“√≥“≈—°…≥–§«“¡≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫‰¥â
™—¥‡®π ·μà«‘∏’π’È¡’¢âÕ‡ ’¬ §◊Õ °“√‡μ√’¬¡™‘Èπ∑¥ Õ∫∑”‰¥â¬“°
„™â‡«≈“π“π ·≈–Õ“®®–‡°‘¥°“√·μ°À—°¢Õß™‘Èπ∑¥ Õ∫°àÕπ
°“√∑¥ Õ∫20 ®“°°“√»÷°…“π”√àÕßæ∫«à“‡¥◊Õ¬øíπ∑’Ë‰¡àª√—∫
 ¿“æº‘«·≈–‰¡à‰¥â∑“‰´‡≈πÀ√◊Õ “√∫Õπ¥å¥‘ß®–‡°‘¥°“√
·μ°À—°¢≥–μ—¥‡æ◊ËÕ‡μ√’¬¡™‘Èπ∑¥ Õ∫ · ¥ß∂÷ß§à“§«“¡·¢Áß·√ß
¬÷¥√–À«à“ß‡¥◊Õ¬øíπ·≈–«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ∑’Ë
πâÕ¬¡“° ÷́ËßÕ“®‡ªìπº≈¡“®“°‡¥◊Õ¬øíπ‡ √‘¡‡ âπ„¬¡’‡√ ‘́π
‡¡∑√‘° ǻ‡ªìπ‰¥‡¡∑“§√‘‡≈μ´÷Ëß¡’§«“¡Àπ“·πàπ¢Õß‚§√ß√à“ß
μ“¢à“¬ Ÿß·≈–¡’ª√‘¡“≥°“√‡°‘¥æÕ≈‘‡¡Õ√å¢Õß‡√´‘π‡¡∑√‘° ǻ Ÿß

√Ÿª∑’Ë 2 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥∑’Ë°”≈—ß¢¬“¬ 500 ‡∑à“¢Õßæ◊Èπº‘«‡¥◊Õ¬øíπ∑’Ë‰¡à‰¥âª√—∫ ¿“æº‘«„π·π«¬“«
(A) ·≈–·π«μ—¥¢«“ß (B) · ¥ßº‘«‡¥◊Õ¬øíπ‡√’¬∫·≈–‰¡à‡º¬º÷Ëß‡ âπ„¬ ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß
°√“¥¢Õßæ◊Èπº‘«‡¥◊Õ¬øíπ∑’Ëª√—∫ ¿“æº‘«¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 π“π 1 π“∑’ „π·π«¬“« (C) ·≈–
·π«μ—¥¢«“ß (D) · ¥ß‡√´‘π‡¡∑√‘° ǻ∂Ÿ°≈–≈“¬ ¡’º≈„Àâº‘«‡¥◊Õ¬øíπ¢√ÿ¢√–·≈–‡º¬º÷Ëß‡ âπ„¬

Fig. 2 SEM images (500x) of non-treated post surface in longitudinal (A) and cross-section (B) showed that
post surface was smooth and no exposed fibers. SEM images of treated post surface with 37% phosphoric
acid for 1 minute in longitudinal (C) and cross-section (D) showed the dissolution of resin matrix that
resulted in rough and exposed fiber surface.
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∑”„Àâ≈¥‚Õ°“ ‡°‘¥ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å√–À«à“ß‡√ ‘́π
§Õ¡‚æ ‘μ°—∫‡¥◊Õ¬øíπ ·μà‡¡◊ËÕ¡’°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ
¥â«¬°“√∑“‰´‡≈πÀ√◊Õ “√∫Õπ¥å¥‘ß ‰¡àæ∫°“√·μ°À—°¢Õß
™‘Èπ∑¥ Õ∫°àÕπ°“√∑¥ Õ∫

º≈®“°°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥
 àÕß°√“¥·≈–∑¥ Õ∫§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§ · ¥ß
„Àâ‡ÀÁπ«à“°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°
§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 π“π 1 π“∑’ ∑”„Àâº‘«‡¥◊Õ¬øíπ
¢√ÿ¢√–¡“°¢÷Èπ·≈–§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§ Ÿß
°«à“°“√‰¡àª√—∫ ¿“æº‘«Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‡π◊ËÕß®“°
°√¥øÕ øÕ√‘° “¡“√∂≈–≈“¬‡√ ‘́π‡¡∑√‘°´å¢Õß‡¥◊Õ¬øíπ ®÷ß
‡æ‘Ë¡°“√¬÷¥μ‘¥‡™‘ß°≈√–¥—∫®ÿ≈¿“§°—∫«— ¥ÿ°àÕ·°πøíπ‡√ ‘́π
§Õ¡‚æ ‘μ ·≈–∑”„Àâ‡°‘¥°“√‡º¬º÷Ëß‡ âπ„¬·°â«  àßº≈„Àâ‡°‘¥
°“√¬÷¥μ‘¥‡™‘ß‡§¡’°—∫‰´‡≈π‰¥â πÕ°®“°π’È°√¥øÕ øÕ√‘°™à«¬
∑”§«“¡ –Õ“¥·≈–°”®—¥ ‘Ëß·ª≈°ª≈Õ¡∫πæ◊Èπº‘« ‡™àπ
 ‘Ëß °ª√° πÈ”¡—π §«“¡™◊Èπ ·≈–™—ÈπÕÕ°‰´¥å∑’ËÕàÕπ·Õ
(weak oxide layer) ∑”„Àâ‡°‘¥æ—π∏–°“√¬÷¥μ‘¥∑’Ë¥’¢÷Èπ ´÷Ëß
À“°‰¡à°”®—¥ ‘Ëß·ª≈°ª≈Õ¡‡À≈à“π’È ®–∑”„Àâ “√¬÷¥μ‘¥‡°‘¥
æ—π∏–°—∫™—Èπº‘«πÕ°∑’ËÕàÕπ·Õ·∑π∑’Ë®–‡°‘¥æ—π∏–°—∫º‘«‡¥◊Õ¬øíπ
¥—ßπ—Èπ°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°§«“¡
‡¢â¡¢âπ√âÕ¬≈– 37 π“π 1 π“∑’ °àÕπ°“√∑“‰´‡≈π·≈–/
À√◊Õ “√∫Õπ¥å¥‘ß  “¡“√∂‡æ‘Ë¡°“√¬÷¥μ‘¥√–À«à“ß‡¥◊Õ¬øíπ
‰¥‡¡∑“§√‘‡≈μ°—∫«— ¥ÿ°àÕ·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μ ÷́Ëßº≈∑’Ë‰¥â
 Õ¥§≈âÕß°—∫À≈“¬°“√»÷°…“16,21,22

°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°‡æ◊ËÕ„Àâ
‡º¬º÷Ëß‡ âπ„¬·°â« ∑”„Àâ‰´‡≈π “¡“√∂‡°‘¥ªØ‘°‘√‘¬“‡§¡’°—∫
‡ âπ„¬‰¥â ®÷ß„Àâ§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§ Ÿß°«à“°“√
∑“‰´‡≈π‡æ’¬ßÕ¬à“ß‡¥’¬«16,21 πÕ°®“°π’È‰´‡≈π‡ªìπ “√∑’Ë¡’
§«“¡Àπ◊¥μË” ®÷ß “¡“√∂‡æ‘Ë¡§«“¡ “¡“√∂„π°“√‡ªï¬°¢Õß
º‘«‡¥◊Õ¬øíπ ∑”„Àâ«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ “¡“√∂
‰À≈·ºà‰ªμ“¡º‘«‡¥◊Õ¬øíπ‰¥â¥’¢÷Èπ ‡°‘¥§«“¡·π∫ π‘∑√–À«à“ß
º‘« —¡º— ·≈–‡°‘¥·√ß·«π‡¥Õ√å«“≈ å (van der waalsû forces)
√–À«à“ß‚¡‡≈°ÿ≈∑’ËÕ¬Ÿà„°≈â°—π23 ∑”„Àâ°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬
øíπ¥â«¬°“√∑“‰´‡≈π„Àâ§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§¡“°
°«à“°“√‰¡à∑“‰´‡≈πÀ√◊Õ‰¡àª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬«‘∏’„¥Ê

 “√∫Õπ¥å¥‘ß¡’§«“¡Àπ◊¥μË”®÷ß‰À≈·ºà‰ª∫πº‘«‡¥◊Õ¬
øíπ‰¥â¥’·≈–‡æ‘Ë¡§«“¡ “¡“√∂„π°“√‡ªï¬°¢Õßº‘«‡¥◊Õ¬øíπ‰¥â

‡™àπ‡¥’¬«°—∫°“√∑“‰´‡≈π ∑”„Àâ«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡-
‚æ ‘μ‰À≈·ºà‰ª∫πº‘«‡¥◊Õ¬øíπ‰¥â¥’¢÷Èπ24 ·≈–¬—ß‡°‘¥æ—π∏–
‡§¡’√–À«à“ß “√∫Õπ¥å¥‘ß°—∫À¡Ÿà∑”Àπâ“∑’Ë∑’Ë‡À≈◊ÕÕ¬Ÿà¢Õß‡√ ‘́π
‡¡∑√‘°´å¢Õß‡¥◊Õ¬øíπ25 ∑”„Àâ°“√∑“ “√∫Õπ¥å¥‘ß„Àâ§à“
§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§√–À«à“ß‡¥◊Õ¬øíπ·≈–«— ¥ÿ°àÕ·°π
øíπ‡√ ‘́π§Õ¡‚æ ‘μ Ÿß°«à“°“√∑“‰´‡≈π ¥—ßπ—Èπ “√∫Õπ¥å¥‘ß
∑’Ë„™â„π°“√¬÷¥«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ°—∫‡π◊ÈÕøíπ®÷ß
Õ“®π”¡“„™â„π°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ™π‘¥π’È·∑π°“√„™â
‰´‡≈π‰¥â ·≈–‡¡◊ËÕª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°
μ“¡¥â«¬°“√∑“ “√∫Õπ¥å¥‘ß®–‰¥â§à“·√ß¡“°°«à“°“√∑“ “√
∫Õπ¥å¥‘ßÕ¬à“ß‡¥’¬« Õ“®‡π◊ËÕß®“°°“√·∑√°´÷¡¢Õß “√
∫Õπ¥å¥‘ß‡¢â“‰ª¬—ßæ◊Èπº‘«∑’Ë¢√ÿ¢√–¢Õß‡¥◊Õ¬øíπ·≈–‡°‘¥°“√¬÷¥
μ‘¥‡™‘ß°≈√–¥—∫®ÿ≈¿“§ √à«¡°—∫æ—π∏–‡§¡’®“° “√∫Õπ¥å¥‘ß
°—∫À¡Ÿà‡¡∑“§√‘‡≈μ¢Õß‰´‡≈π∑’Ë‡§≈◊Õ∫‡ âπ„¬ ·μàÕ¬à“ß‰√
°Áμ“¡‰¡à·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

‡¡◊ËÕ∑“‰´‡≈πμ“¡¥â«¬ “√∫Õπ¥å¥‘ßæ∫«à“„Àâ§à“§«“¡
·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§ Ÿß°«à“°“√∑“‰´‡≈πÕ¬à“ß‡¥’¬« ·μà‰¡à
·μ°μà“ß®“°°“√∑“ “√∫Õπ¥å¥‘ßÕ¬à“ß‡¥’¬«Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘μ‘ ‡π◊ËÕß®“°º‘«‡¥◊Õ¬øíπ‰¡à¡’‡ âπ„¬‡º¬º÷Ëß ∑”„Àâ‰´‡≈π
‰¡à “¡“√∂‡°‘¥æ—π∏–‡§¡’°—∫‡ âπ„¬‰¥â10,11 ·μà‡¡◊ËÕ¡’°“√ª√—∫
 ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°√¥øÕ øÕ√‘°μ“¡¥â«¬°“√∑“‰´‡≈π
·≈– “√∫Õπ¥å¥‘ß„Àâ§à“§«“¡·¢Áß·√ß√–¥—∫®ÿ≈¿“§ Ÿß°«à“°“√
ª√—∫ ¿“æº‘«¥â«¬°“√∑“‰´‡≈π·≈– “√∫Õπ¥å¥‘ßÕ¬à“ß¡’π—¬-
 ”§—≠∑“ß ∂‘μ‘ ·μà‰¡à·μ°μà“ß°—∫°“√ª√—∫ ¿“æº‘«¥â«¬°√¥
øÕ øÕ√‘°μ“¡¥â«¬°“√∑“ “√∫Õπ¥å¥‘ß ´÷Ëßπà“®–‡ªìπº≈®“°
°“√‡°‘¥°“√¬÷¥μ‘¥∑—Èß‡™‘ß‡§¡’·≈–‡™‘ß°≈°—∫‡¥◊Õ¬øíπ

§«“¡≈â¡‡À≈«√–À«à“ß‡¥◊Õ¬øíπ∑’Ëª√—∫ ¿“æº‘«¥â«¬‰´‡≈π
°—∫«— ¥ÿ°àÕ·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μ ∑—ÈßÀ¡¥‡ªìπ§«“¡≈â¡
‡À≈«™π‘¥¬÷¥‰¡àÕ¬Ÿà „π¢≥–∑’Ë°≈ÿà¡Õ◊ËπÊ  à«π„À≠à‡°‘¥°“√
‡™◊ËÕ¡·πàπ≈â¡‡À≈«„π‡¥◊Õ¬øíπ À√◊Õ§«“¡≈â¡‡À≈«™π‘¥º ¡
√–À«à“ß™π‘¥¬÷¥‰¡àÕ¬Ÿà√à«¡°—∫°“√‡™◊ËÕ¡·πàπ≈â¡‡À≈«„π‡¥◊Õ¬øíπ
 Õ¥§≈âÕß°—∫§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫®ÿ≈¿“§ ÷́Ëßæ∫«à“
§à“·√ß¡“°¢÷Èπ®–‡°‘¥§«“¡≈â¡‡À≈«™π‘¥º ¡·≈–°“√‡™◊ËÕ¡
·πàπ≈â¡‡À≈«„π‡¥◊Õ¬øíπ¡“°¢÷Èπμ“¡≈”¥—∫ · ¥ß«à“§«“¡
·¢Áß·√ß¬÷¥∑’Ëº‘« —¡º— √–À«à“ß‡¥◊Õ¬øíπ°—∫«— ¥ÿ°àÕ·°πøíπ‡√´‘π

§Õ¡‚æ ‘μ¡’§à“¡“°°«à“§«“¡·¢Áß·√ß¬÷¥„π‡¥◊Õ¬øíπ ´÷Ëß
‡ªìπ°“√¬÷¥√–À«à“ß‡ âπ„¬°—∫‡√´‘π‡¡∑√‘°´å



CU Dent J. 2015;38:155-164Saoraya S, et al162

 √ÿª

°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ‰¥‡¡∑“§√‘‡≈μ‡ √‘¡‡ âπ„¬
¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 π“π 1 π“∑’
μ“¡¥â«¬°“√∑“‰´‡≈π·≈– “√∫Õπ¥å¥‘ß „Àâ§à“§«“¡·¢Áß·√ß
¥÷ß√–¥—∫®ÿ≈¿“§√–À«à“ß‡¥◊Õ¬øíπ°—∫«— ¥ÿ°àÕ·°πøíπ‡√´‘π§Õ¡-
‚æ ‘μ Ÿß°«à“°“√‰¡à„™â°√¥øÕ øÕ√‘°ª√—∫ ¿“æ°àÕπ∑“‰´‡≈π
·≈–/À√◊Õ “√∫Õπ¥å¥‘ß ·≈– Ÿß°«à“„™â°√¥°—¥μ“¡¥â«¬‰´‡≈π
„π¢≥–∑’Ë°“√∑“‰´‡≈πÕ¬à“ß‡¥’¬«„Àâ§à“§«“¡·¢Áß·√ß¥÷ß√–¥—∫
®ÿ≈¿“§μË”∑’Ë ÿ¥ ¥—ßπ—Èπ§«√¡’°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬
°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 π“π 1 π“∑’ μ“¡
¥â«¬°“√∑“‰´‡≈π·≈–/À√◊Õ “√∫Õπ¥å¥‘ßÀ√◊ÕÕ¬à“ßπâÕ¬§«√
∑“ “√∫Õπ¥å¥‘ß ‡æ◊ËÕ‡æ‘Ë¡·√ß¬÷¥μ‘¥√–À«à“ß«— ¥ÿ°àÕ·°πøíπ‡√´‘π

§Õ¡‚æ ‘μ·≈–‡¥◊Õ¬øíπ

°‘μμ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥∫√‘…—∑¬Ÿπ‘μ’È ‡¥Áπμ—≈ ®”°—¥ ∑’Ë≈¥√“§“
∑—πμ«— ¥ÿ∑’Ë„™â„π°“√«‘®—¬ ·≈–¢Õ¢Õ∫æ√–§ÿ≥§≥–∑—πμ-
·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë‡Õ◊ÈÕ‡øóôÕ ∂“π∑’Ë«‘®—¬
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Abstract

Objective To evaluate microtensile bond strength between dimethacrylate-based fiber post and resin
composite core material after post surface treatment with phosphoric acid followed by silane and/or
bonding agent.

Materials and methods Thirty FRC Postec Plus® were divided into 6 groups by application of post
surface with group 1 silane, group 2 bonding agent, group 3 silane and bonding agent. Group 4-6: post
surface were etched with 37% phosphoric acid for 1 minute and followed by application of silane
(group 4), bonding agent (group 5), and silane and bonding agent (group 6). The surface-treated post
was placed at the center of a cylindrical plastic matrix. Multicore® Flow was injected into the matrix
band and light-activated. The post-core units were cut into twenty stick-shaped specimens per group
for microtensile bond strength test. Modes of failure were classified by stereomicroscope (40x). Data were
analyzed with two-way analysis of variances and Dunnettûs T3 at a significance level 0.05 (p < 0.05).

Results Post surface treatment with phosphoric acid followed by silane and bonding agent showed
the significantly highest microtensile bond strength. Whereas silanization without phosphoric acid
etching showed the significantly lowest microtensile bond strength and adhesive failure. The most of
specimens in other groups demonstrated cohesive failure in fiber posts.

Conclusion Post surface treatment with 37% phosphoric acid for 1 minute followed by silane and/or
bonding agent can increase microtensile bond strength between dimethacrylate-based fiber post and
resin composite core material.

(CU Dent J. 2015;38:155-164)

Key words: bonding agent; dimethacrylate; fiber post; microtensile bond strength; phosphoric acid; silane
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