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∫∑§—¥¬àÕ
„π∑“ß§≈‘π‘° ¿“¬À≈—ß°“√∫Ÿ√≥–‚æ√ßøíπ®–‡°‘¥·√ß‡§âπ∑’Ë∫√‘‡«≥¬÷¥µ‘¥√–À«à“ßøíπ

°—∫‡√ ‘́π§Õ¡‚æ ‘µ¢÷Èπ∑—π∑’Õ¬à“ßÀ≈’°‡≈’Ë¬ß‰¡à‰¥â ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“·≈–
‡ª√’¬∫‡∑’¬∫§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 2 ™π‘¥ µàÕº‘«‡§≈◊Õ∫øíπ
¿“¬À≈—ß°“√∫Ÿ√≥–∑—π∑’ ·≈–¿“¬À≈—ß°“√∫Ÿ√≥– 24 ™—Ë«‚¡ß ∑”°“√∑¥≈Õß„πøíπ°√“¡·∑â
¢Õß¡πÿ…¬å  ¿“æ ¡∫Ÿ√≥å ‰¡à¡’√Õ¬‚√§ ·≈–‰¡à‡§¬‰¥â√—∫°“√∫Ÿ√≥–„¥ Ê ¡“°àÕπ µ—¥·∫àß
øíπ„π·π«„°≈â°≈“ß-‰°≈°≈“ß ·≈–π”øíπ·µà≈– à«π∑’Ë‰¥â¬÷¥„π·∫∫À≈àÕ¥â«¬ª≈“ ‡µÕ√åÀ‘π‚¥¬
„Àâº‘«‡§≈◊Õ∫øíπ∫√‘‡«≥ à«π°≈“ßøíπ‡º¬ÕÕ° Ÿà¿“¬πÕ° ¢—¥º‘«‡§≈◊Õ∫øíπ„Àâ‡√’¬∫¥â«¬
°√–¥“…∑√“¬·≈–∑”°“√∫Ÿ√≥–«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ∫πº‘«‡§≈◊Õ∫øíπ∫√‘‡«≥¥—ß°≈à“«‚¥¬„™â
 “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å À√◊Õ “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å
∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§¢Õß “√¬÷¥µ‘¥µàÕº‘«‡§≈◊Õ∫øíπ‚¥¬∑¥ Õ∫
∑—π∑’¿“¬À≈—ß°“√∫Ÿ√≥– À√◊Õ∑¥ Õ∫¿“¬À≈—ß°“√∫Ÿ√≥–‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß π”§à“§«“¡
·¢Áß·√ßæ—π∏–‡©◊Õπ¡“«‘‡§√“–Àå∑“ß ∂‘µ‘‚¥¬„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫ Õß∑“ß
µ√«® Õ∫≈—°…≥–æ◊Èπº‘«¢Õß™‘Èπß“π¿“¬À≈—ß°“√·µ°À—°¥â«¬°≈âÕß®ÿ≈∑√√»πå ‡µÕ√‘‚Õ
·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß‚¥¬„™â ∂‘µ‘·∫∫πÕπæ“√“‡¡µ√‘° ǻ™π‘¥‰§ ·§«√å √«¡∑—Èß
µ√«® Õ∫≈—°…≥–º‘«‡§≈◊Õ∫øíπ¿“¬À≈—ß°“√ª√—∫ ¿“æ¥â«¬ “√¬÷¥µ‘¥·µà≈–™π‘¥¿“¬„µâ
°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ ®“°°“√«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“‰¡à¡’§«“¡·µ°µà“ß
°—π¢Õß§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊ÕπµàÕº‘«‡§≈◊Õ∫øíπ√–À«à“ß “√¬÷¥µ‘¥∑—Èß 2 º≈‘µ¿—≥±å
(p = .224) ‚¥¬∑’Ë§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ‡¡◊ËÕ∑”°“√∑¥ Õ∫∑—π∑’¿“¬À≈—ß°“√∫Ÿ√≥–¡’
§à“πâÕ¬°«à“‡¡◊ËÕ∑”°“√∑¥ Õ∫¿“¬À≈—ß°“√∫Ÿ√≥– 24 ™—Ë«‚¡ßÕ¬à“ß¡’π—¬ ”§—≠ (p < .001)
™‘Èπß“π∑’Ë∑”°“√¬÷¥¥â«¬‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å ®–æ∫°“√·µ°À—°¿“¬„π™—Èπ “√¬÷¥µ‘¥
¡“°°«à“™‘Èπß“π∑’Ë∑”°“√¬÷¥¥â«¬‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å Õ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ∑”°“√∑¥ Õ∫
∑—π∑’¿“¬À≈—ß°“√∫Ÿ√≥– (p = .001) º‘«‡§≈◊Õ∫øíπ∑’Ëºà“π°“√ª√—∫ ¿“æ¥â«¬ “√¬÷¥µ‘¥∑—Èß
2 º≈‘µ¿—≥±å æ∫¡’≈—°…≥–¢√ÿ¢√–‡¡◊ËÕ∑”°“√µ√«® Õ∫¿“¬„µâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ
®“°º≈°“√»÷°…“ √ÿª‰¥â«à“ª√– ‘∑∏‘¿“æ°“√¬÷¥µ‘¥°—∫º‘«‡§≈◊Õ∫øíπ¢Õß “√¬÷¥µ‘¥√–∫∫
‡´≈øá‡Õ∑™å∑—Èß 2 º≈‘µ¿—≥±å‰¡à¡’§«“¡·µ°µà“ß°—π ·µà§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß “√¬÷¥
µ‘¥µàÕº‘«‡§≈◊Õ∫øíπ¿“¬À≈—ß°“√∫Ÿ√≥–∑—π∑’¡’§à“πâÕ¬°«à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¿“¬À≈—ß
°“√∫Ÿ√≥– 24 ™—Ë«‚¡ß
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∫∑π”

°“√√—°…“∑“ß∑—πµ°√√¡∫Ÿ√≥–π—Èπ πÕ°®“°®–§”π÷ß∂÷ß
ª√–‚¬™πå„π·ßà§«“¡∑π∑“πµàÕ°“√„™âß“π·≈â« ¬—ß¡ÿàß‡πâπ„π‡√◊ËÕß
¢Õß§«“¡ «¬ß“¡‡ªìπ ”§—≠1 «— ¥ÿ∫Ÿ√≥– ’§≈â“¬øíπª√–‡¿∑‡√ ‘́π
§Õ¡‚æ ‘µ (Resin-based composite) ‰¥â‡¢â“¡“¡’∫∑∫“∑‡ªìπÕ¬à“ß
¡“°„πªí®®ÿ∫—π ´÷Ëß°“√∑’Ë‡√´‘π§Õ¡‚æ ‘µ®– “¡“√∂¬÷¥µ‘¥°—∫
‚§√ß √â“ß¢Õßøíπ‰¥âπ—Èπ®”‡ªìπµâÕßÕ“»—¬ “√¬÷¥µ‘¥ (dental adhesive)
‚¥¬ “√¬÷¥µ‘¥ “¡“√∂‡™◊ËÕ¡°—∫‡√ ‘́π§Õ¡‚æ ‘µ‰¥â‚¥¬Õ“»—¬æ—π∏–
∑“ß‡§¡’ (chemical bond) „π¢≥–∑’Ë°“√¬÷¥√–À«à“ß “√¬÷¥µ‘¥°—∫
‚§√ß √â“ß¢ÕßøíπÕ“»—¬æ—π∏–∑“ß°≈√–¥—∫®ÿ≈¿“§ (micromechanical
bond) ®“°°“√„™â “√‡§¡’∑’Ë¡’§«“¡‡ªìπ°√¥ª√—∫ ¿“æº‘«øíπ
´÷Ëß®–∑”„Àâ‡°‘¥°“√≈–≈“¬Õß§åª√–°Õ∫Õπ‘π∑√’¬å (inorganic
composition) ·≈–·∑π∑’Ë¥â«¬ “√¬÷¥µ‘¥2,3

 “√¬÷¥µ‘¥¡’°“√æ—≤π“Õ¬à“ßµàÕ‡π◊ËÕß¡“‡ªìπ≈”¥—∫ ‡æ◊ËÕ„Àâ
‰¥âª√– ‘∑∏‘¿“æ∑’Ë¥’¢÷Èπ„π°“√¬÷¥°—∫‚§√ß √â“ß¢Õßøíπ ªí®®ÿ∫—π
 “¡“√∂·∫àß “√¬÷¥µ‘¥ÕÕ°‰¥â‡ªìπ 4 °≈ÿà¡ µ“¡≈—°…≥–·≈–
¢—ÈπµÕπ°“√„™âß“π4 ‰¥â·°à  “√¬÷¥µ‘¥√–∫∫‡Õ∑™å·Õπ¥å√‘π´å 3 ¢—ÈπµÕπ
(Three-step etch-and-rinse adhesive system)  “√¬÷¥µ‘¥√–∫∫
‡Õ∑™å·Õπ¥å√‘π´å 2 ¢—ÈπµÕπ (Two-step etch-and-rinse adhesive
system)  “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 2 ¢—ÈπµÕπ (Two-step self-etch
adhesive system) ·≈– “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 1 ¢—ÈπµÕπ
(One-step self-etch adhesive system) √–∫∫‡´≈øá‡Õ∑™å‡ªìπ “√¬÷¥
µ‘¥∑’Ë¢®—¥¢—ÈπµÕπ°“√„™â°√¥øÕ øÕ√‘° (Phosphoric acid) „π°“√
ª√—∫ ¿“æº‘«øíπ ·≈–¢—ÈπµÕπ°“√≈â“ßπÈ”ÕÕ° ‚¥¬„™â¡ÕπÕ‡¡Õ√å
∑’Ë¡’§«“¡‡ªìπ°√¥ (Acidic monomers) „π°“√ª√—∫ ¿“æº‘«øíπ
æ√âÕ¡‡°‘¥°“√·∑√°´÷¡¢Õß¡ÕπÕ‡¡Õ√å≈ß‰ª„π¢≥–‡¥’¬«°—π
√«¡∑—Èß‰¡àµâÕß≈â“ßπÈ”‡æ◊ËÕ°”®—¥ “√¥—ß°≈à“«ÕÕ°¿“¬À≈—ß°“√„™âß“π
∑”„Àâ≈¥ªí≠À“¢âÕº‘¥æ≈“¥„π°“√√—°…“§«“¡™◊Èπ¢Õß‡π◊ÈÕøíπ
¿“¬À≈—ß°“√„™â°√¥øÕ øÕ√‘°„π°“√ª√—∫ ¿“æ·≈–°“√≈â“ßπÈ”
¢Õß “√¬÷¥µ‘¥√–∫∫‡Õ∑™å·Õπ¥å√‘π ǻ (etch and rinse) √«¡∑—Èß™à«¬
≈¥¿“«–‡ ’¬«øíπ¿“¬À≈—ß°“√∫Ÿ√≥– (Post-operative sensitivity)
≈ß‰¥â4 Õ¬à“ß‰√°Áµ“¡ ‡π◊ËÕß®“° “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å¡’
§«“¡‡ªìπ°√¥‰¡à¡“°π—°‡¡◊ËÕ‡∑’¬∫°—∫°√¥øÕ øÕ√‘° ∑”„Àâ
ª√– ‘∑∏‘¿“æ„π°“√¬÷¥µ‘¥°—∫º‘«‡§≈◊Õ∫øíπ´÷Ëß¡’Õß§åª√–°Õ∫
Õπ‘π∑√’¬åÕ¬Ÿà‡ªìπª√‘¡“≥¡“°π—Èπ ¬—ß§ß‡ªìπ∑’Ë∂°‡∂’¬ß°—πÕ¬Ÿà ‚¥¬
°“√»÷°…“ à«π„À≠à√–∫ÿ«à“§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥
√–∫∫‡´≈øá‡Õ∑™åµàÕº‘«‡§≈◊Õ∫øíπ¡’§à“πâÕ¬°«à“ À√◊ÕÕ¬à“ß¡“°
∑’Ë ÿ¥§◊Õ„°≈â‡§’¬ß°—∫ “√¬÷¥µ‘¥√–∫∫‡Õ∑™å·Õπ¥å√‘π´å5-8 ∑—È ßπ’È
¢÷ÈπÕ¬Ÿà°—∫ à«πª√–°Õ∫·≈–§«“¡‡ªìπ°√¥¢Õßº≈‘µ¿—≥±å‡ªìπ ”§—≠6

°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß “√¬÷¥µ‘¥‚¥¬æ‘®“√≥“®“°
§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥µàÕ‚§√ß √â“ß¢Õßøíππ—Èπ¡—°
°√–∑”¿“¬À≈—ß°“√∫Ÿ√≥–‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 24 ™—Ë«‚¡ß ‡æ◊ËÕ„Àâ
ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—π¢Õß “√¬÷¥µ‘¥·≈–‡√´‘π§Õ¡‚æ ‘µ‡°‘¥
¢÷ÈπÕ¬à“ß ¡∫Ÿ√≥å9,10 Õ¬à“ß‰√°Áµ“¡ „π∑“ß§≈‘π‘°®–‡°‘¥·√ß‡§âπ
(stress) ∑’Ë∫√‘‡«≥¬÷¥µ‘¥√–À«à“ßøíπ°—∫‡√´‘π§Õ¡‚æ ‘µ¢÷Èπ∑—π∑’
¿“¬À≈—ß°“√∫Ÿ√≥–‚æ√ßøíπ ·√ß‡§âπ¥—ß°≈à“«‡°‘¥¢÷Èπ∑—Èß®“°¢—ÈπµÕπ
°“√µ∫·µàß‡§â“√Ÿª (finishing and contouring) ·≈–°“√¢—¥ (polishing)
«— ¥ÿ∫Ÿ√≥– √«¡∂÷ß°“√À¥µ—«¢Õß‡√´‘π§Õ¡‚æ ‘µ®“°°“√‡°‘¥
ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—π (Polymerization contraction)11 ´÷ËßÀ“°
§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥µàÕ‚§√ß √â“ß¢Õßøíπ‚¥¬‡©æ“–
Õ¬à“ß¬‘ËßµàÕº‘«‡§≈◊Õ∫øíπ‰¡à‡æ’¬ßæÕ„π°“√µâ“π∑“π·√ß‡§âπ¥—ß°≈à“«
®–∑”„Àâ‡°‘¥§«“¡≈â¡‡À≈«∑’Ë∫√‘‡«≥¬÷¥µ‘¥ ·≈–Õ“®‡°‘¥™àÕß«à“ß
µ“¡¢Õ∫¢Õß«— ¥ÿ∫Ÿ√≥– (marginal gap) ‰¥â11,12

ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“·≈–‡ª√’¬∫‡∑’¬∫§«“¡
·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 2 ™π‘¥ §◊Õ “√¬÷¥
µ‘¥√–∫∫‡´≈øá‡Õ∑™å 1 ¢—ÈπµÕπ ·≈– “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å
2 ¢—ÈπµÕπ µàÕº‘«‡§≈◊Õ∫øíπ¿“¬À≈—ß°“√∫Ÿ√≥–∑—π∑’ ·≈–¿“¬À≈—ß
°“√∫Ÿ√≥– 24 ™—Ë«‚¡ß √«¡∑—Èßµ√«® Õ∫≈—°…≥–º‘«‡§≈◊Õ∫øíπ
¿“¬À≈—ß°“√ª√—∫ ¿“æ¥â«¬ “√¬÷¥µ‘¥·µà≈–™π‘¥¿“¬„µâ°≈âÕß
®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ ‚¥¬¡’ ¡¡µ‘∞“π«à“ß (Null
hypotheses) ∑“ß ∂‘µ‘¢Õßß“π«‘®—¬§◊Õ (1) ‰¡à¡’§«“¡·µ°µà“ß
√–À«à“ß§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å·µà≈–
™π‘¥¿“¬À≈—ß°“√∫Ÿ√≥–∑—π∑’ ·≈–¿“¬À≈—ß°“√∫Ÿ√≥– 24 ™—Ë«‚¡ß
·≈– (2) ‰¡à¡’§«“¡·µ°µà“ß√–À«à“ß§«“¡·¢Áß·√ßæ—π∏–¢Õß “√
¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 2 ™π‘¥‡¡◊ËÕ∑”°“√∑¥ Õ∫„π™à«ß‡«≈“
‡¥’¬«°—π

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

ª√–™“°√∑’Ë„™â„π°“√»÷°…“π’È‡ªìπøíπ°√“¡·∑â¢Õß¡πÿ…¬å
®”π«π 12 ´’Ë ´÷Ëß‰¥â√—∫°“√∂ÕπÕÕ°µ“¡·ºπ°“√√—°…“∑“ß
∑—πµ°√√¡¢ÕßºŸâªÉ«¬ øíπ∑—ÈßÀ¡¥Õ¬Ÿà„π ¿“æ ¡∫Ÿ√≥å ‰¡à¡’√Õ¬‚√§
·≈–‰¡à‡§¬‰¥â√—∫°“√∫Ÿ√≥–„¥ Ê ¡“°àÕπ ‚¥¬‡°Á∫√—°…“øíπ‰«â„π
 “√≈–≈“¬‰∑¡Õ≈ (Thymol solution) §«“¡‡¢â¡¢âπ√âÕ¬≈– 0.1 ‚¥¬
πÈ”Àπ—° ∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  ·≈–π”¡“„™â„π°“√»÷°…“
¿“¬„π√–¬–‡«≈“‰¡à‡°‘π 3 ‡¥◊Õπ À≈—ß°“√∂Õπ  “√¬÷¥µ‘¥·≈–
«— ¥ÿ∫Ÿ√≥–‡√ ‘́π§Õ¡‚æ ‘µ √«¡∂÷ß¢—ÈπµÕπ«‘∏’°“√„™âß“π¢Õß·µà≈–
º≈‘µ¿—≥±å∂Ÿ°· ¥ß‰«â„πµ“√“ß∑’Ë 1
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µ“√“ß∑’Ë 1 · ¥ßÀ¡“¬‡≈¢º≈‘µ¿—≥±å  à«πª√–°Õ∫ ·≈–«‘∏’°“√„™âß“π¢Õß«— ¥ÿ∑’Ë„™â„π°“√»÷°…“
Table 1  The batch numbers, compositions, and procedures of materials used in the study

Material

Clearfil Tri-S Bond

(Kuraray Medical,

Okayama, Japan)

Clearfil SE Bond

(Kuraray Medical)

Estelite Sigma

(Tokuyama Dental,

Ibaraki, Japan)

Batch number

00044B

Primer : 00598B

Bond liquid : 00855A

E629

Procedures

Apply 20 sec; dry with high-pressure air stream 5 sec;

light-cure 10 sec

Apply 20 sec; dry with gentle air stream 5 sec

Apply and gently air thin; light-cure 10 sec

Apply and light-cure 30 sec to a conventional quartz-

tungsten-halogen light

Compositions

MDP, HEMA, Bis-GMA,

hydrophobic dimethacrylate, ethyl

alcohol, water, photoinitiators,

accelerators, filler

MDP, HEMA, hydrophilic

dimethacrylate, photoinitiators,

water

MDP, HEMA, Bis-GMA,

hydrophobic dimethacrylate,

photoiniators, filler

Bis-GMA, TEGDMA, photoinitiators,

fillers

MDP = 10-Methacryloyloxydecyl dihydrogen phosphate; HEMA = 2-Hydroxyethyl methacrylate; Bis-GMA = Bisphenol A glycidyl methacrylate;

TEGDMA = Triethyleneglycol dimethacrylate

°“√‡µ√’¬¡™‘Èπß“π‡æ◊ËÕ∑¥ Õ∫§à“§«“¡·¢Áß·√ßæ—π∏–¢Õß
 “√¬÷¥µ‘¥µàÕº‘«‡§≈◊Õ∫øíπ

„™â·ºàπ§“√å∫Õ√—π¥—¡ (carborundum disc) √à«¡°—∫‡§√◊ËÕß
°√Õ§«“¡‡√Á«µË” (MF-Perfecta Type 9975; W&H Dentalwerk,
Bürmoos, Austria) µ—¥ à«π√“°øíπÕÕ°∫√‘‡«≥√Õ¬µàÕ‡§≈◊Õ∫øíπ°—∫
‡§≈◊Õ∫√“°øíπ (cementum-enamel junction) ®“°π—Èπ·∫àß à«πµ—«øíπ
∑’Ë‰¥â„π·π«„°≈â°≈“ß-‰°≈°≈“ß (mesial-distal) ∫√‘‡«≥√àÕß°≈“ßøíπ
(central groove) ‚¥¬„Àâ·π«„π°“√µ—¥¢π“π°—∫·°πµ“¡¬“«
¢Õßøíπ π”øíπ·µà≈– à«π¬÷¥„π·∫∫À≈àÕ∑√ß°√–∫Õ°¢π“¥‡ âπ-
ºà“π»Ÿπ¬å°≈“ß 3 ‡´πµ‘‡¡µ√  Ÿß 1 ‡´πµ‘‡¡µ√ ¥â«¬ª≈“ ‡µÕ√åÀ‘π
‚¥¬„Àâº‘«‡§≈◊Õ∫øíπ∫√‘‡«≥ à«π°≈“ßøíπ (Middle1/3) ‡º¬ÕÕ° Ÿà
¿“¬πÕ° ¢—¥º‘«‡§≈◊Õ∫øíπ∫√‘‡«≥¥—ß°≈à“«¥â«¬°√–¥“…∑√“¬
§«“¡≈–‡Õ’¬¥ 600 (Star World Water proof abrasive paper; J.V.
Supplies, Bangkok, Thailand) ‡ªìπ‡«≈“ 30 «‘π“∑’ ‚¥¬¡’πÈ”√–∫“¬
§«“¡√âÕπµ≈Õ¥‡«≈“ ‡æ◊ËÕ„Àâ‰¥âº‘«‡§≈◊Õ∫øíπ∑’Ë‡√’¬∫·≈–§«∫§ÿ¡
™—Èπ ‡¡’¬√å„Àâ‰¥â¡“µ√∞“π∑’Ë‡∑à“°—π„π∑ÿ°°≈ÿà¡∑¥≈Õß µ√«® Õ∫º‘«
‡§≈◊Õ∫øíπ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå ‡µÕ√‘‚Õ (Model SZ-CTV;
Olympus, Tokyo, Japan) «à“‰¡à¡’°“√‡º¬¢Õß™—Èπ‡π◊ÈÕøíπ∑’ËÕ¬Ÿà¢â“ß„µâ

∑“ “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 1 ¢—ÈπµÕπ º≈‘µ¿—≥±å‡§≈’¬√å-

øî≈‰µ√‡Õ ∫Õπ¥å (Clearfil Tri-S Bond; Kuraray Medical, Okayama,
Japan) À√◊Õ “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 2 ¢—ÈπµÕπ º≈‘µ¿—≥±å
‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å (Clearfil SE Bond; Kuraray Medical) ∫πº‘«
‡§≈◊Õ∫øíπ‚¥¬ªØ‘∫—µ‘µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ (µ“√“ß∑’Ë 1)
«“ß∑àÕæ≈“ µ‘°„  (Tygon; Saint-Gobain Performance Plastics,
Akron, Ohio, USA) ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 0.75 ¡‘≈≈‘‡¡µ√  Ÿß
1 ¡‘≈≈‘‡¡µ√ ≈ß∫πº‘«‡§≈◊Õ∫øíπ∫√‘‡«≥¥—ß°≈à“« ‚¥¬øíπ·µà≈–
 à«π “¡“√∂«“ß∑àÕæ≈“ µ‘°‰¥â 2 ∑àÕ ∫à¡„Àâ “√¬÷¥µ‘¥‡°‘¥ªØ‘°‘√‘¬“
æÕ≈‘‡¡Õ√å‰√‡´™—π¥â«¬‡§√◊ËÕß©“¬· ß™π‘¥§«Õµ´å-∑—ß ‡µπ-Œ“‚≈‡®π
(Quartz-tungsten-halogen light curing unit) æ’§“≈—°´å (Pekalux; Bayer
Dental, Leverkusen, Germany) ´÷Ëß§«∫§ÿ¡§«“¡‡¢â¡· ß®“°
‡§√◊ËÕß©“¬· ß‰¡àµË”°«à“ 550 ¡‘≈≈‘«—µµåµàÕµ“√“ß‡´πµ‘‡¡µ√
µ≈Õ¥°“√»÷°…“ π”‡√´‘π§Õ¡‚æ ‘µº≈‘µ¿—≥±å‡Õ ∑’‰≈∑å ´‘°¡à“
(Estelite Sigma; Tokuyama Dental, Ibaraki, Japan) „ à≈ß„π
∑àÕæ≈“ µ‘°Õ¬à“ß√–¡—¥√–«—ß „™â·ºàπæ≈“ µ‘°„ ¢π“¥‡≈Á°ªî¥
∫√‘‡«≥√Ÿ‡ªî¥¢Õß∑àÕæ≈“ µ‘° ·≈–∑”°“√∫à¡„Àâ‡√´‘π§Õ¡‚æ ‘µ
‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—π¥â«¬‡§√◊ËÕß©“¬· ß™π‘¥‡¥’¬«°—π
‡ªìπ‡«≈“ 30 «‘π“∑’ „™â„∫¡’¥ºà“µ—¥ (Scalpel blade) µ—¥∑àÕæ≈“ µ‘°
ÕÕ° (√Ÿª∑’Ë 1) ·≈–µ√«® Õ∫§«“¡ ¡∫Ÿ√≥å¢Õß™‘Èπß“π∑’Ë‡µ√’¬¡‰¥â
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°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§¢Õß “√
¬÷¥µ‘¥µàÕº‘«‡§≈◊Õ∫øíπ

øíπ·µà≈– à«π∑’Ë‡µ√’¬¡™‘Èπß“π‡√’¬∫√âÕ¬·≈â« ®–∂Ÿ°π”¡“
∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§ (Microshear bond
strength) ¢Õß “√¬÷¥µ‘¥µàÕº‘«‡§≈◊Õ∫øíπ ‚¥¬ à«π∑’ËÀπ÷Ëß∂Ÿ°π”¡“
∑¥ Õ∫¿“¬„π√–¬–‡«≈“ 5 π“∑’À≈—ß°“√∫à¡„Àâ‡√´‘π§Õ¡‚æ ‘µ
‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—πÕ¬à“ß ¡∫Ÿ√≥å ·≈– à«π∑’Ë Õß¢Õßøíπ
´’Ë‡¥’¬«°—π®–∂Ÿ°π”¡“∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¿“¬À≈—ß
°“√‡°Á∫™‘Èπß“π‰«â„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ‡ªìπ
‡«≈“ 24 ™—Ë«‚¡ß

∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§¥â«¬‡§√◊ËÕß
∑¥ Õ∫Õ‡π°ª√– ß§å (Model ZPS-DPU-100N; Imada, Aichi, Japan)
·≈–«—¥§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¥â«¬‡§√◊ËÕß«—¥√–∫∫¥‘®‘∑—≈
(Digital force gauge; Imada) ÷́Ëß‡™◊ËÕ¡µàÕ‚¥¬µ√ß°—∫‡§√◊ËÕß∑¥ Õ∫
Õ‡π°ª√– ß§å „™â≈«¥¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 0.2 ¡‘≈≈‘‡¡µ√ §≈âÕß
™‘Èπ‡√´‘π§Õ¡‚æ ‘µ°—∫‡§√◊ËÕß∑¥ Õ∫ ‚¥¬„Àâ√–π“∫¢Õß∫√‘‡«≥¬÷¥

µ‘¥√–À«à“ß‡√ ‘́π§Õ¡‚æ ‘µ°—∫ “√¬÷¥µ‘¥ ≈«¥ ·≈–‡§√◊ËÕß∑¥ Õ∫
Õ¬Ÿà„π·π«‡¥’¬«°—π ‡§≈◊ËÕπ≈«¥¥—ß°≈à“«¥â«¬§«“¡‡√Á« 1 ¡‘≈≈‘‡¡µ√
µàÕπ“∑’ ®π°√–∑—Ëß‡°‘¥°“√·µ°À—°¢Õß™‘Èπß“π13 (√Ÿª∑’Ë 1)

°“√µ√«® Õ∫™‘Èπß“π¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå
™‘Èπß“π¿“¬À≈—ß°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–¢Õß “√

¬÷¥µ‘¥µàÕº‘«‡§≈◊Õ∫øíπ®–∂Ÿ°π”¡“µ√«® Õ∫≈—°…≥–¢Õßæ◊Èπº‘«
¿“¬À≈—ß°“√·µ°À—°¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå ‡µÕ√‘‚Õ∑’Ë°”≈—ß¢¬“¬
40 ‡∑à“ ‚¥¬®”·π°≈—°…≥–°“√·µ°À—°¢Õß™‘Èπß“πÕÕ°‡ªìπ 3 √Ÿª
·∫∫§◊Õ

1. °“√·µ°À—°·∫∫·Õ¥Œ’́ ’ø (Adhesive failure) À¡“¬∂÷ß
°“√·µ°À—°¢Õß™‘Èπß“π∫√‘‡«≥√Õ¬µàÕ¢Õßº‘«‡§≈◊Õ∫øíπ°—∫ “√¬÷¥µ‘¥

2. °“√·µ°À—°·∫∫‚§Œ’´’ø (Cohesive failure) À¡“¬∂÷ß
°“√·µ°À—°¢Õß™‘Èπß“π¿“¬„π™—Èπ‡§≈◊Õ∫øíπ À√◊Õ¿“¬„π™—Èπ “√
¬÷¥µ‘¥/‡√ ‘́π§Õ¡‚æ ‘µ

¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå ‡µÕ√‘‚Õ∑’Ë°”≈—ß¢¬“¬ 40 ‡∑à“ ™‘Èπß“π∑’Ë¡’
§«“¡º‘¥ª°µ‘®“°°“√‡µ√’¬¡ Õ“∑‘ √Õ¬·¬°∑’Ë∫√‘‡«≥º‘«‡√ ‘́π§Õ¡-

‚æ ‘µ·≈– “√¬÷¥µ‘¥ À√◊ÕøÕßÕ“°“»¢π“¥„À≠à¿“¬„π‡√ ‘́π§Õ¡-
‚æ ‘µ ®–∂Ÿ°§—¥·¬°ÕÕ°·≈–‰¡àπ”¡“√«¡„π°“√»÷°…“π’È

√Ÿª∑’Ë 1 ·ºπ¿“æ· ¥ß¢—ÈπµÕπ°“√‡µ√’¬¡™‘Èπß“π

Fig. 1 Schematic illustration of specimen preparation
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3. °“√·µ°À—°·∫∫º ¡ (Mixed failure) À¡“¬∂÷ß °“√
·µ°À—°¢Õß™‘Èπß“π∑’Ë¡’≈—°…≥–º ¡°—π√–À«à“ß°“√·µ°À—°·∫∫
·Õ¥Œ’́ ’ø·≈–°“√·µ°À—°·∫∫‚§Œ’́ ’ø

°“√µ√«® Õ∫≈—°…≥–º‘«‡§≈◊Õ∫øíπ¿“¬À≈—ß°“√ª√—∫ ¿“æ
¥â«¬ “√¬÷¥µ‘¥·µà≈–º≈‘µ¿—≥±å¿“¬„µâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ
™π‘¥ àÕß°√“¥ (Scanning electron microscope) °√–∑”‚¥¬ ÿà¡
µ—«Õ¬à“ßøíπ°√“¡¡πÿ…¬å®”π«π 2 ’́Ë µ—¥·∫àß à«πµ—«øíπ·≈–‡µ√’¬¡
º‘«‡§≈◊Õ∫øíπµ“¡«‘∏’¥—ß°≈à“«¢â“ßµâπ ª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ¥â«¬
¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥ (Acidic monomers) ¢Õß “√¬÷¥µ‘¥
·µà≈–º≈‘µ¿—≥±åµ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ °”®—¥¡ÕπÕ‡¡Õ√å
∫πº‘«‡§≈◊Õ∫øíπ‚¥¬≈â“ß¥â«¬·Õ≈°ÕŒÕ≈å§«“¡‡¢â¡¢âπ√âÕ¬≈– 95
‚¥¬ª√‘¡“µ√ ‡ªìπ‡«≈“ 5 π“∑’14 ‡ªÉ“≈¡„Àâº‘«‡§≈◊Õ∫øíπ·Àâß ·≈–
π”™‘Èπøíπ∑’Ë‡µ√’¬¡‰¥â«“ß∫π·∑àßÕ–≈Ÿ¡‘‡π’¬¡ (Aluminium stub)
©“∫º‘«¥â«¬∑Õß (Gold sputter) ·≈–π”‰ªµ√«® Õ∫≈—°…≥–º‘«
‡§≈◊Õ∫øíπ∑’Ëºà“π°“√ª√—∫ ¿“æ¥â«¬ “√¬÷¥µ‘¥¿“¬„µâ°≈âÕß
®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ (JSM 5410 LV; JEOL, Tokyo,
Japan) ∑’Ë°”≈—ß¢¬“¬ 2,000 ‡∑à“ ·≈– 5,000 ‡∑à“

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
π”§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß “√¬÷¥µ‘¥µàÕº‘«

‡§≈◊Õ∫øíπ¢Õß·µà≈–°≈ÿà¡∑¥≈Õß¡“µ√«® Õ∫§«“¡ª°µ‘„π°“√
·®°·®ß¢Õß¢âÕ¡Ÿ≈ (normality) ¥â«¬«‘∏’·™ªî‚√-«‘≈§å (Shapiro-Wilk test)
·≈–„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫ Õß∑“ß (Two-way Analysis
of Variance) „π°“√∑¥ Õ∫°“√¡’ªØ‘ —¡æ—π∏å∑“ß ∂‘µ‘ (statistical
interaction) ¢Õßªí®®—¬∑—Èß Õß„π°“√»÷°…“π’È§◊Õ™π‘¥¢Õß “√¬÷¥µ‘¥
·≈–√–¬–‡«≈“¿“¬À≈—ß°“√∫Ÿ√≥– ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß
¢Õß§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–À«à“ß°≈ÿà¡∑¥≈Õß‚¥¬„™â°“√
‡ª√’¬∫‡∑’¬∫æÀÿ§Ÿ≥ (multiple comparisons)

¢âÕ¡Ÿ≈§«“¡∂’Ë¢Õß≈—°…≥–°“√·µ°À—°¢Õß™‘Èπß“π¿“¬À≈—ß
°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ ®–∂Ÿ°π”¡“«‘‡§√“–Àå§«“¡
·µ°µà“ß∑“ß ∂‘µ‘·∫∫‰¡à„™âæ“√“¡‘‡µÕ√å (Non-parametric statistical
analysis) ¥â«¬«‘∏’‰§ ·§«√å (Chi-square test) ‚¥¬°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
∑—ÈßÀ¡¥ „™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å ”‡√Á®√Ÿª∑“ß ∂‘µ‘ (SPSS version
13.0 for Windows; SPSS Inc., Chicago, Illinois, USA) ‚¥¬°”Àπ¥
§à“π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

º≈

µ“√“ß∑’Ë 2 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß
§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§¢Õß “√¬÷¥µ‘¥µàÕº‘«
‡§≈◊Õ∫øíπ §«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§„π·µà≈–°≈ÿà¡
∑¥≈Õß¡’§«“¡ª°µ‘„π°“√·®°·®ß¢Õß¢âÕ¡Ÿ≈®“°°“√µ√«® Õ∫
¥â«¬«‘∏’·™ªî‚√-«‘≈§å (p ≥ .182) ‡¡◊ËÕ∑”°“√«‘‡§√“–Àå§«“¡·ª√ª√«π
·∫∫ Õß∑“ß ‰¡àæ∫°“√¡’ªØ‘ —¡æ—π∏å∑“ß ∂‘µ‘¢Õß™π‘¥¢Õß “√¬÷¥
µ‘¥µàÕ§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ (p = .224) ·≈–‰¡àæ∫°“√¡’
ªØ‘ —¡æ—π∏å∑“ß ∂‘µ‘¢Õß™π‘¥¢Õß “√¬÷¥µ‘¥‡¡◊ËÕæ‘®“√≥“√à«¡°—∫
√–¬–‡«≈“¿“¬À≈—ß°“√∫Ÿ√≥–µàÕ§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ (p = .284)
·µàæ∫°“√¡’ªØ‘ —¡æ—π∏å∑“ß ∂‘µ‘¢Õß√–¬–‡«≈“¿“¬À≈—ß°“√∫Ÿ√≥–
µàÕ§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ (p < .001) ®“°°“√∑¥ Õ∫ ∂‘µ‘∑’
 ”À√—∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ 2 °≈ÿà¡∑’Ë‡ªìπÕ‘ √–µàÕ°—π (Studentûs
t-test) æ∫«à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß “√¬÷¥µ‘¥∑—Èß 2 º≈‘µ-
¿—≥±åµàÕº‘«‡§≈◊Õ∫øíπ ‡¡◊ËÕ∑”°“√∑¥ Õ∫∑—π∑’¿“¬À≈—ß°“√∫Ÿ√≥–
¡’§à“πâÕ¬°«à“‡¡◊ËÕ∑”°“√∑¥ Õ∫¿“¬À≈—ß°“√∫Ÿ√≥– 24 ™—Ë«‚¡ß
Õ¬à“ß¡’π—¬ ”§—≠ (p < .001)

µ“√“ß∑’Ë 2 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§¢Õß “√¬÷¥µ‘¥µàÕº‘«‡§≈◊Õ∫øíπ (‡¡°°–æ“ §“≈)
Table 2  Mean microshear bond strengths and standard deviations of adhesives to enamel (Megapascal)

Adhesive Time Mean±s.d. (Number of specimens tested)

Clearfil Tri-S Bond Immediate 18.28±2.54 (12)

24 hours 21.68±4.05 (12)

Clearfil SE Bond Immediate 18.45±3.81 (12)

24 hours 24.29±4.70 (12)
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°“√µ√«® Õ∫≈—°…≥–æ◊Èπº‘«¢Õß™‘Èπß“π¿“¬À≈—ß°“√
·µ°À—° æ∫√Ÿª·∫∫°“√·µ°À—°·∫∫·Õ¥Œ’´’ø∫√‘‡«≥√Õ¬µàÕ¢Õß
º‘«‡§≈◊Õ∫øíπ°—∫ “√¬÷¥µ‘¥ ·≈–°“√·µ°À—°·∫∫º ¡´÷Ëßæ∫°“√
·µ°À—°∫√‘‡«≥√Õ¬µàÕ¢Õßº‘«‡§≈◊Õ∫øíπ°—∫ “√¬÷¥µ‘¥√à«¡°—∫°“√
·µ°À—°¿“¬„π™—Èπ “√¬÷¥µ‘¥ (µ“√“ß∑’Ë 3) ®“°°“√«‘‡§√“–Àå∑“ß
 ∂‘µ‘‰¡àæ∫§«“¡·µ°µà“ß¢Õß≈—°…≥–æ◊Èπº‘«¢Õß™‘Èπß“π¿“¬À≈—ß

°“√·µ°À—°„π·µà≈–°≈ÿà¡¢Õß “√¬÷¥µ‘¥ (p ≥ .05) ·µà‡¡◊ËÕæ‘®“√≥“
„π·µà≈–√–¬–‡«≈“∑’Ë∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¿“¬À≈—ß
°“√∫Ÿ√≥–æ∫«à“ °≈ÿà¡∑¥≈Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈-
‰µ√‡Õ ∫Õπ¥å ¡’√Ÿª·∫∫°“√·µ°À—°·∫∫º ¡¡“°°«à“°≈ÿà¡
∑¥≈Õßº≈‘µ¿—≥±å‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å ‡¡◊ËÕ∑”°“√∑¥ Õ∫
¿“¬À≈—ß°“√∫Ÿ√≥–∑—π∑’Õ¬à“ß¡’π—¬ ”§—≠ (p = .001)

µ“√“ß∑’Ë 3 · ¥ß®”π«π™‘Èπß“π®”·π°µ“¡≈—°…≥–°“√·µ°À—° (™‘Èπ)

Table 3  Number of specimens classified by type of failure (pieces)

Adhesive Time Adhesive failure Mixed failure

Clearfil Tri-S Bond Immediate 1 11

24 hours 2 10

Clearfil SE Bond Immediate 9 3

24 hours 4 8

®“°°“√µ√«® Õ∫≈—°…≥–º‘«‡§≈◊Õ∫øíπ¿“¬À≈—ß°“√
ª√—∫ ¿“æ¥â«¬ “√¬÷¥µ‘¥·µà≈–º≈‘µ¿—≥±å¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ æ∫«à“º‘«‡§≈◊Õ∫øíπ∂Ÿ°ª√—∫ ¿“æÕ¬à“ß
‰¡à¡’√Ÿª·∫∫ (Non-uniform etching pattern) (√Ÿª∑’Ë 2 ·≈– 3) ‚¥¬
º‘«‡§≈◊Õ∫øíπ¿“¬À≈—ß°“√ª√—∫ ¿“æ¥â«¬ “√¬÷¥µ‘¥º≈‘µ¿—≥±å
‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å ¡’≈—°…≥–¢√ÿ¢√–‡≈Á°πâÕ¬ ¡’§«“¡≈÷°¢Õß
º‘«‡§≈◊Õ∫øíπ∑’Ëºà“π°“√ª√—∫ ¿“æ‰¡à¡“° ¥—ß®–‡ÀÁπ‰¥â®“°°“√
æ∫√Õ¬¢Õß°“√‡µ√’¬¡º‘«‡§≈◊Õ∫øíπ¥â«¬°√–¥“…∑√“¬ª√“°ØÕ¬Ÿà
Õ¬à“ß™—¥‡®π‚¥¬∑—Ë«‰ª (√Ÿª∑’Ë 2.1) ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ∑’Ë°”≈—ß¢¬“¬¡“°¢÷Èπ · ¥ß„Àâ‡ÀÁπ°“√‡º¬¢Õß·∑àß
‡§≈◊Õ∫øíπ (Enamel rod) ‡≈Á°πâÕ¬„π∫“ßµ”·Àπàß (√Ÿª∑’Ë 2.2) „π¢≥–
∑’Ë°“√„™â‰æ√¡å‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥ (Acidic primer) ¢Õß “√¬÷¥
µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å ®–∑”„Àâº‘«‡§≈◊Õ∫øíπ¡’
≈—°…≥–¢√ÿ¢√–·≈–∂Ÿ°ª√—∫ ¿“æÕ¬à“ß‡ªìπ√Ÿª·∫∫¡“°°«à“ √«¡∑—Èß
¡’§«“¡≈÷°¢Õßº‘«‡§≈◊Õ∫øíπ∑’Ëºà“π°“√ª√—∫ ¿“æ¡“°°«à“ ¥—ß®–
‡ÀÁπ‰¥â®“°√Õ¬¢Õß°“√‡µ√’¬¡º‘«‡§≈◊Õ∫øíπ¥â«¬°√–¥“…∑√“¬¡’
≈—°…≥–‰¡à™—¥‡®π‡∑à“°—∫°“√ª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ¥â«¬ “√¬÷¥µ‘¥
º≈‘µ¿—≥±å‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å (√Ÿª∑’Ë 3.1) ·≈– “¡“√∂æ∫
°“√‡º¬¢Õß·∑àß‡§≈◊Õ∫øíπÕ¬à“ß™—¥‡®π‚¥¬∑—Ë«‰ª‡¡◊ËÕ∑”°“√µ√«®
 Õ∫¥â«¬°”≈—ß¢¬“¬∑’Ë¡“°¢÷Èπ (√Ÿª∑’Ë 3.2)

∫∑«‘®“√≥å

®“°º≈°“√»÷°…“π’È æ∫«à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫
®ÿ≈¿“§¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑—Èß 2 º≈‘µ¿—≥±åµàÕº‘«
‡§≈◊Õ∫øíπ¿“¬À≈—ß°“√∫Ÿ√≥–∑—π∑’¡’§à“πâÕ¬°«à“§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ¿“¬À≈—ß°“√∫Ÿ√≥– 24 ™—Ë«‚¡ßÕ¬à“ß¡’π—¬ ”§—≠ ®÷ß
ªØ‘‡ ∏ ¡¡µ‘∞“π«à“ß∑’Ë 1 ¢Õßß“π«‘®—¬ ·µà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡
·¢Áß·√ßæ—π∏–‡©◊Õπ„π™à«ß√–¬–‡«≈“∑¥ Õ∫‡¥’¬«°—π æ∫«à“
ª√– ‘∑∏‘¿“æ°“√¬÷¥µ‘¥°—∫º‘«‡§≈◊Õ∫øíπ¢Õß “√¬÷¥µ‘¥∑—Èß 2
º≈‘µ¿—≥±å‰¡à¡’§«“¡·µ°µà“ß°—π ®÷ß¬Õ¡√—∫ ¡¡µ‘∞“π«à“ß∑’Ë 2
¢Õßß“π«‘®—¬

§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥∑’Ë‡æ‘Ë¡¢÷Èπ¿“¬À≈—ß°“√
‡°Á∫™‘Èπß“π‰«â‡ªìπ‡«≈“ 24 ™—Ë«‚¡ßπ’È Õ¥§≈âÕß°—∫º≈°“√»÷°…“∑’Ë
ºà“π¡“15-17  “‡ÀµÿÀπ÷Ëß‡π◊ËÕß¡“®“°§«“¡ ¡∫Ÿ√≥å¢Õß°“√‡°‘¥
ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—π¢Õß “√¬÷¥µ‘¥·≈–‡√´‘π§Õ¡‚æ ‘µ∑’Ë
‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“9,10,15-17 Kanehira ·≈–§≥–16 æ∫«à“√âÕ¬≈–°“√
‡ª≈’Ë¬π·ª≈ß¢Õß¡ÕπÕ‡¡Õ√å‡ªìπæÕ≈‘‡¡Õ√å (Degree of conversion)
¢Õß “√¬÷¥µ‘¥®–‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“¿“¬À≈—ß°“√∫à¡«— ¥ÿ„Àâ
‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—π ≈—°…≥–¥—ß°≈à“«¡’§«“¡ —¡æ—π∏å
‚¥¬µ√ß°—∫§ÿ≥ ¡∫—µ‘∑“ß°≈ (Mechanical properties) ¢Õß “√
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√Ÿª∑’Ë 2 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘ ‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥· ¥ß
º‘«‡§≈◊Õ∫øíπ¿“¬À≈—ß°“√ª√—∫ ¿“æ¥â«¬ “√¬÷¥µ‘¥º≈‘µ¿—≥±å
‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å

Fig. 2 SEM images of enamel surface after treatment with Clearfil

Tri-S Bond.

√Ÿª∑’Ë 2.1 ¿“æ°”≈—ß¢¬“¬ 2,000 ‡∑à“ · ¥ßµ”·Àπàß∑’Ë¡’°“√‡º¬¢Õß·∑àß
‡§≈◊Õ∫øíπ (≈Ÿ°»√∑÷∫) ·≈–√Õ¬®“°°“√‡µ√’¬¡º‘«‡§≈◊Õ∫øíπ¥â«¬
°√–¥“…∑√“¬ (≈Ÿ°»√‚ª√àß)

Fig. 2.1 Original magnification 2,000x. The exposure of enamel rods

(arrows) and scratch lines after grinding the enamel surface

with silicon carbide abrasive paper (open arrows) are

observed.

√Ÿª∑’Ë 2.2 ¿“æ°”≈—ß¢¬“¬ 5,000 ‡∑à“ · ¥ß∫√‘‡«≥∑’Ë¡’°“√‡º¬¢Õß·∑àß‡§≈◊Õ∫øíπ
Fig. 2.2 Original magnification 5,000x. The area with enamel rod exposure is

shown.

√Ÿª∑’Ë 3 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘ ‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥· ¥ß
º‘«‡§≈◊Õ∫øíπ¿“¬À≈—ß°“√ª√—∫ ¿“æ¥â«¬‰æ√¡å‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ
°√¥¢Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å

Fig. 3 SEM images of enamel surface after treatment with acidic

primer of Clearfil SE Bond.

√Ÿª∑’Ë 3.1 ¿“æ°”≈—ß¢¬“¬ 2,000 ‡∑à“ · ¥ß≈—°…≥–¢√ÿ¢√–¢Õßº‘«‡§≈◊Õ∫øíπ
·≈–°“√‡º¬¢Õß·∑àß‡§≈◊Õ∫øíπ‚¥¬∑—Ë«‰ª

Fig. 3.1 Original magnification 2,000x. Rough enamel surface and

exposure of enamel rods are clearly seen.

√Ÿª∑’Ë 3.2 ¿“æ°”≈—ß¢¬“¬ 5,000 ‡∑à“ · ¥ß§«“¡≈÷°¢Õßº‘«∫√‘‡«≥∑’Ë¡’°“√‡º¬
¢Õß·∑àß‡§≈◊Õ∫øíπ ´÷Ëß¡’§«“¡≈÷°¡“°°«à“°√≥’º‘«‡§≈◊Õ∫øíπ∑’Ë∂Ÿ°
ª√—∫ ¿“æ¥â«¬ “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å

Fig. 3.2 Original magnification 5,000x. Depth of the area with enamel

rod exposure is shown to be more pronounced than the group

treated with Clearfil Tri-S Bond.
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¬÷¥µ‘¥ √«¡∂÷ß§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥µàÕº‘«‡§≈◊Õ∫øíπ
¥â«¬ πÕ°®“°π’È¬—ß¡’°“√»÷°…“∑’Ë· ¥ß„Àâ‡ÀÁπ«à“ √âÕ¬≈–°“√
‡ª≈’Ë¬π·ª≈ß¢Õß¡ÕπÕ‡¡Õ√å‡ªìπæÕ≈‘‡¡Õ√å¢Õß‡√´‘π§Õ¡‚æ ‘µ
°Á‡æ‘Ë¡¢÷Èπµ“¡√–¬–‡«≈“¿“¬À≈—ß°“√∫à¡„Àâ«— ¥ÿ‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘-
‡¡Õ√å‰√‡´™—π‡™àπ‡¥’¬«°—π9,10 ´÷Ëß àßº≈„Àâ‡√´‘π§Õ¡‚æ ‘µ¡’§«“¡
·¢Áßº‘« (Surface hardness) ·≈–§«“¡·¢Áß·√ß¥—¥¢«“ß (Flexural
strength)  Ÿß¢÷Èπ10,15 √«¡∑—Èß¡’ª√– ‘∑∏‘¿“æ∑’Ë¥’¢÷Èπ„π°“√¬÷¥µ‘¥µàÕ
‚§√ß √â“ß¢Õßøíπ15

 “‡ÀµÿÕ’°ª√–°“√Àπ÷Ëß∑’ËÕ“® àßº≈„Àâ§«“¡·¢Áß·√ßæ—π∏–
¢Õß “√¬÷¥µ‘¥‡æ‘Ë¡¢÷Èπ §◊Õ°“√‰À≈ (flow) ¢Õß‡√ ‘́π§Õ¡‚æ ‘µ „π
°“√∫Ÿ√≥–‚æ√ßøíπ‚¥¬∑—Ë«‰ª ‡√´‘π§Õ¡‚æ ‘µ®–¬÷¥µ‘¥°—∫æ◊Èπ (floors)
·≈–ºπ—ß (walls) ¢Õß‚æ√ßøíπ ´÷Ëß∑”„Àâ‡°‘¥§«“¡‡§âπ®“°°“√À¥
µ—«¢Õß«— ¥ÿ®“°°“√‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—π (Polymerization
contraction stress) ¢÷Èπ∑’Ë∫√‘‡«≥¥—ß°≈à“«11 °“√‰À≈¢Õß‡√ ‘́π§Õ¡-
‚æ ‘µ„π∫√‘‡«≥∑’Ë«— ¥ÿ‰¡à¡’°“√¬÷¥µ‘¥°—∫‚§√ß √â“ß¢Õßøíπ®– “¡“√∂
≈¥§«“¡‡§âπ (stress relaxation) ®“°°“√À¥µ—«¢Õß«— ¥ÿ≈ß‰¥â18

Õ—µ√“ à«π¢Õßæ◊Èπ∑’Ë∑’Ë‡√ ‘́π§Õ¡‚æ ‘µ¡’°“√¬÷¥µ‘¥°—∫‚§√ß √â“ß¢Õß
øíπ (bonded surface area) ·≈–æ◊Èπ∑’Ë∑’Ë‡√´‘π§Õ¡‚æ ‘µ‰¡à¡’°“√¬÷¥
µ‘¥°—∫‚§√ß √â“ß¢Õßøíπ (free surface area) À√◊Õ∑’Ë√Ÿâ®—°°—π„π™◊ËÕ
ç´’·ø°‡µÕ√åé (Cavity configuration factor; C-factor) ‡ªìπ§à“∑’Ë
 –∑âÕπ∂÷ß§«“¡ “¡“√∂„π°“√‰À≈¢Õß‡√´‘π§Õ¡‚æ ‘µ‡æ◊ËÕ≈¥
§«“¡‡§âπ®“°°“√À¥µ—«¢Õß«— ¥ÿ18 √«¡∑—Èß¡’§«“¡ —¡æ—π∏å°—∫
§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥¥â«¬19,20 „π°“√»÷°…“π’È °“√
∫Ÿ√≥–‡√´‘π§Õ¡‚æ ‘µ°√–∑”∫πæ◊Èπº‘«√–π“∫ ´÷Ëß¡’æ◊Èπ∑’Ë„π°“√
¬÷¥µ‘¥°—∫º‘«‡§≈◊Õ∫øíπª√–¡“≥ 0.44 µ“√“ß¡‘≈≈‘‡¡µ√ ·≈–¡’
æ◊Èπ∑’Ë∑’Ë‰¡à¡’°“√¬÷¥µ‘¥°—∫º‘«‡§≈◊Õ∫øíπª√–¡“≥ 2.8 µ“√“ß¡‘≈≈‘‡¡µ√
‚¥¬¡’§à“´’·ø°‡µÕ√åª√–¡“≥ 0.16 ∑”„Àâ‡√´‘π§Õ¡‚æ ‘µ “¡“√∂
‡°‘¥°“√‰À≈„π∫√‘‡«≥∑’Ë‰¡à¡’°“√¬÷¥µ‘¥°—∫º‘«‡§≈◊Õ∫øíπ‰¥âÕ¬à“ß‡µÁ¡∑’Ë
¥â«¬‡Àµÿπ’È§«“¡‡§âπ®“°°“√À¥µ—«¢Õß«— ¥ÿ®÷ß‰¡à àßº≈°√–∑∫µàÕ
§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥‡¡◊ËÕ∑”°“√∑¥ Õ∫¿“¬À≈—ß°“√
∫Ÿ√≥–‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

Õ¬à“ß‰√°Áµ“¡ „π∑“ß§≈‘π‘° °“√À¥µ—«¢Õß‡√´‘π§Õ¡‚æ ‘µ
‡ªìπªí≠À“ ”§—≠∑’Ë∑”„Àâ‡°‘¥§«“¡‡§âπ∫√‘‡«≥ à«πµà“ß Ê ¢Õß
‚æ√ßøíπ ·≈–Õ“® àßº≈„Àâ‡°‘¥§«“¡≈â¡‡À≈«„π°“√¬÷¥µ‘¥‰¥â11

°“√∫Ÿ√≥–‚æ√ßøíπ¥â«¬«‘∏’„ à‡√´‘π§Õ¡‚æ ‘µ‡ªìπ™—Èπ (Incremental
technique)  “¡“√∂≈¥§à“ ’́·ø°‡µÕ√å ∑”„Àâ‡°‘¥°“√‰À≈¢Õß‡√ ‘́π-
§Õ¡‚æ ‘µ„π∫√‘‡«≥∑’Ë‰¡à¡’°“√¬÷¥µ‘¥°—∫‚æ√ßøíπ ´÷Ëß®–™à«¬≈¥
§«“¡‡§âπ®“°°“√À¥µ—«¢Õß«— ¥ÿ≈ß‰¥â20 °“√∫Ÿ√≥–‚æ√ßøíπ¥â«¬«— ¥ÿ
∫Ÿ√≥–∑’Ë¡’¡Õ¥ÿ≈— ¢Õß ¿“æ¬◊¥À¬ÿàπ (Modulus of elasticity) µË”21 À√◊Õ

°“√„™â “√‡√ ‘́π§—Ëπ°≈“ß (Intermediate resin) ∑’Ë¡’ ¿“æ¬◊¥À¬ÿàπ∑’Ë
‡À¡“– ¡‡æ‘Ë¡‡¢â“‰ª√–À«à“ß “√¬÷¥µ‘¥°—∫‡√´‘π§Õ¡‚æ ‘µ15 ‡ªìπ
Õ’°«‘∏’Àπ÷Ëß ÷́Ëß “¡“√∂≈¥§«“¡‡§âπ®“°°“√À¥µ—«¢Õß«— ¥ÿ®“°°“√
‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—π πÕ°®“°π’È °“√„™â· ß∑’Ë¡’§«“¡
‡¢â¡· ßµË”„π°“√∫à¡‡√´‘π§Õ¡‚æ ‘µ„Àâ‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√-
‡´™—π„π√–¬–·√° µ“¡¥â«¬°“√„™â· ß∑’Ë¡’§«“¡‡¢â¡· ß Ÿß„π°“√∫à¡
‡√´‘π§Õ¡‚æ ‘µ„Àâ‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—πÕ¬à“ß ¡∫Ÿ√≥å
°Á “¡“√∂≈¥§«“¡‡§âπ®“°°“√À¥µ—«¢Õß«— ¥ÿ≈ß‰¥â‡™àπ°—π22

 “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑—Èß 2 º≈‘µ¿—≥±å∑’Ë„™â„π°“√
»÷°…“π’È ¡’§«“¡·¢Áß·√ßæ—π∏–„π°“√¬÷¥µ‘¥°—∫º‘«‡§≈◊Õ∫øíπ∑’Ë
„°≈â‡§’¬ß°—π °“√¬÷¥¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å°—∫º‘«‡§≈◊Õ∫øíπ
‡ªìπ°“√¬÷¥∑“ß°≈√–¥—∫®ÿ≈¿“§®“°°“√„™â¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ
°√¥ª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ ´÷Ëß®–‡°‘¥°“√≈–≈“¬Õß§åª√–°Õ∫
Õπ‘π∑√’¬åÕÕ°∫“ß à«π ·≈–∑”„Àâæ◊Èπº‘«¡’≈—°…≥–¢√ÿ¢√– ‡¡◊ËÕ “√
¬÷¥µ‘¥·∑√°´÷¡≈ß‰ª„π√àÕß¢√ÿ¢√–¥—ß°≈à“«®–‡°‘¥‡ªìπ·∑àß‡√´‘π
(Resin tag) „π°“√¬÷¥°—∫º‘«‡§≈◊Õ∫øíπ4 ¿“æ∂à“¬®“°°≈âÕß
®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥· ¥ß„Àâ‡ÀÁπ«à“ “√¬÷¥µ‘¥
∑—Èß 2 º≈‘µ¿—≥±å  “¡“√∂ª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ„Àâ¡’≈—°…≥–
¢√ÿ¢√–‰¥â ‚¥¬¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥¢Õßº≈‘µ¿—≥±å
‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å ∑”„Àâº‘«‡§≈◊Õ∫øíπ¡’≈—°…≥–¢√ÿ¢√–¡“°
°«à“°“√„™â “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å ´÷Ë ß
≈—°…≥–¥—ß°≈à“« Õ¥§≈âÕß°—∫§à“§«“¡‡ªìπ°√¥ (pH) ¢Õß·µà≈–
º≈‘µ¿—≥±å “√¬÷¥µ‘¥ ‚¥¬º≈‘µ¿—≥±å‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å ¡’§à“
§«“¡‡ªìπ°√¥ª√–¡“≥ 1.9 „π¢≥–∑’Ëº≈‘µ¿—≥±å‡§≈’¬√åøî≈‰µ√‡Õ -
∫Õπ¥å ¡’§à“§«“¡‡ªìπ°√¥ª√–¡“≥ 2.7 (¢âÕ¡Ÿ≈®“°∫√‘…—∑ºŸâº≈‘µ)
∑”„Àâº≈‘µ¿—≥±å‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å ¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“„π
°“√ª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ„Àâ¡’≈—°…≥–¢√ÿ¢√– Õ¬à“ß‰√°Áµ“¡
§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥µàÕº‘«‡§≈◊Õ∫øíπ‰¡à¡’§«“¡
 —¡æ—π∏å°—∫¢π“¥·≈–§«“¡¬“«¢Õß·∑àß‡√ ‘́π23 ·µà¢÷ÈπÕ¬Ÿà°—∫§«“¡
 ¡∫Ÿ√≥å„π°“√·∑√°´÷¡¢Õß “√¬÷¥µ‘¥≈ß‰ª„π√àÕß¢√ÿ¢√–∫πº‘«
‡§≈◊Õ∫øíπ∑’Ëºà“π°“√ª√—∫ ¿“æ4,23 ≈—°…≥–√àÕß¢√ÿ¢√–∫πº‘«
‡§≈◊Õ∫øíπ´÷Ëß¡’§«“¡≈÷°‰¡à¡“°π—°¿“¬À≈—ß°“√ª√—∫ ¿“æ¥â«¬
 “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑—Èß 2 º≈‘µ¿—≥±å Õ“®∑”„Àâ°“√
·∑√°´÷¡¢Õß “√¬÷¥µ‘¥‡°‘¥¢÷Èπ‰¥âÕ¬à“ß ¡∫Ÿ√≥å ·≈– àßº≈„Àâ
§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’
π—¬ ”§—≠

πÕ°®“°°“√¬÷¥∑“ß°≈√–¥—∫®ÿ≈¿“§·≈â« Yoshida ·≈–
§≥–24 æ∫«à“¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥¢Õß “√¬÷¥µ‘¥√–∫∫
‡´≈øá‡Õ∑™å “¡“√∂‡°‘¥°“√¬÷¥µ‘¥∑“ß‡§¡’°—∫·§≈‡´’¬¡„π‚§√ß √â“ß
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¢Õßøíπ‰¥â ‚¥¬º≈‘µ¿—≥±å∑—Èß 2 ™π‘¥ „π°“√»÷°…“π’È„™â‡ÕÁ¡¥’æ’
(10-Methacryloyloxydecyl dihydrogen phosphate; MDP) ‡ªìπ à«π
ª√–°Õ∫¢Õß¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥ ÷́Ëß‡ÕÁ¡¥’æ’ “¡“√∂‡°‘¥
°“√¬÷¥∑“ß‡§¡’°—∫·§≈‡´’¬¡„π‰Œ¥√Õ°´’Õ–æ“‰∑µå (Hydroxyapatite)
‰¥âÕ¬à“ß‡ ∂’¬√·≈–¡’ª√– ‘∑∏‘¿“æ24 ®÷ßÕ“®‡ªìπ “‡Àµÿ„Àâ “√
¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑—Èß 2 º≈‘µ¿—≥±åπ’È ¡’§«“¡·¢Áß·√ßæ—π∏–
„π°“√¬÷¥µ‘¥°—∫º‘«‡§≈◊Õ∫øíπ∑’Ë‰¡à·µ°µà“ß°—π

Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕæ‘®“√≥“‚¥¬≈–‡Õ’¬¥æ∫«à“§«“¡
·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å
¡’§à“µË”°«à“ “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å‡≈Á°πâÕ¬
·¡â®–‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ √«¡∑—Èßæ∫
°“√·µ°À—°¿“¬„π™—Èπ “√¬÷¥µ‘¥¢Õß°≈ÿà¡∑¥≈Õß‡§≈’¬√åøî≈‰µ√-
‡Õ ∫Õπ¥å¡“°°«à“°≈ÿà¡∑¥≈Õß‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å ‡¡◊Ë Õ
µ√«® Õ∫æ◊Èπº‘«¢Õß™‘Èπß“π¿“¬À≈—ß°“√·µ°À—° ≈—°…≥–¥—ß°≈à“«
Õ“®∫àß∫Õ°∂÷ß§«“¡∫°æ√àÕß¿“¬„π™—Èπ “√¬÷¥µ‘¥25,26 ‡§≈’¬√å-
øî≈‰µ√‡Õ ∫Õπ¥å‡ªìπº≈‘µ¿—≥±å “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å
1 ¢—ÈπµÕπ ´÷Ëß√«¡¢—ÈπµÕπ°“√∑”ß“π ‰¥â·°à ¢—ÈπµÕπ°“√ª√—∫
 ¿“æº‘«øíπ (Etching) °“√ àß‡ √‘¡°“√¬÷¥µ‘¥ (Priming) ·≈–
°“√¬÷¥µ‘¥ (Bonding) ‡¢â“‰«â¥â«¬°—π‚¥¬„™â “√≈–≈“¬‡æ’¬ß¢—ÈπµÕπ
‡¥’¬«4 °“√¡’πÈ”À√◊Õµ—«∑”≈–≈“¬Õ◊Ëπ‡ªìπÕß§åª√–°Õ∫√à«¡„π “√¬÷¥
µ‘¥Õ“® àßº≈‡ ’¬µàÕ§ÿ≥ ¡∫—µ‘∑“ß°≈26 √«¡∂÷ßª√– ‘∑∏‘¿“æ°“√¬÷¥
µ‘¥°—∫‚§√ß √â“ß¢Õßøíπ‰¥â4 πÕ°®“°π’È°“√∑’Ë “√¬÷¥µ‘¥¡’§ÿ≥ ¡∫—µ‘
‡¢â“°—π‰¥â¥’°—∫§«“¡™◊Èπ ®÷ßª√–æƒµ‘µ—«‡ ¡◊Õπ‡ªìπ‡¬◊ËÕ‡≈◊Õ°ºà“π
(Semi-permeable membrane) ∑’Ë¬Õ¡„ÀâπÈ”ºà“π‡¢â“ÕÕ°‰¥â25 ∑”„Àâ
‡°‘¥ªí≠À“°“√ ≈“¬µ—«‡Àµÿ®“°πÈ” (Hydrolysis) ·≈–°“√‡ ◊ËÕ¡
§ÿ≥¿“æ (Degradation) ¢Õß°“√¬÷¥µ‘¥„π√–¬–¬“«4 ·µà‡π◊ËÕß®“°
‚§√ß √â“ß¢Õßøíπ∑’Ë∑”°“√¬÷¥µ‘¥„π°“√»÷°…“π’È‡ªìπº‘«‡§≈◊Õ∫øíπ
´÷Ëß¡’§«“¡™◊ÈπµË”1 √«¡∑—Èß°“√„™â≈¡∑’Ë¡’·√ß¥—π Ÿß (High-pressure air
stream) ‡ªÉ“™—Èπ “√¬÷¥µ‘¥°àÕπ°“√∫à¡„Àâ‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√-
‡´™—π Õ—πÕ“®‡ªìπ°“√°”®—¥πÈ”·≈–µ—«∑”≈–≈“¬„Àâ√–‡À¬ÕÕ°
®“° “√¬÷¥µ‘¥‰¥â§àÕπ¢â“ß ¡∫Ÿ√≥å26 ∑”„Àâªí≠À“¥—ß°≈à“« àßº≈-
°√–∑∫µàÕ§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥‰¡à¡“°π—°‡¡◊ËÕ‡ª√’¬∫
‡∑’¬∫°—∫º≈‘µ¿—≥±å‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å ´÷Ëß‡ªìπ “√¬÷¥µ‘¥√–∫∫
‡´≈øá‡Õ∑™å 2 ¢—ÈπµÕπ ∂÷ß°√–π—Èπ°“√»÷°…“ª√– ‘∑∏‘¿“æ„π√–¬–
¬“«¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 1 ¢—ÈπµÕπ µàÕ‚§√ß √â“ß¢Õßøíπ
√«¡∂÷ß°“√®”≈Õß ¿“æ·«¥≈âÕ¡¢Õß°“√»÷°…“„Àâ„°≈â‡§’¬ß°—∫
 ¿“«–™àÕßª“° ‡™àπ °√–∫«π°“√‡∑Õ√å‚¡‰´§≈‘ß (Thermocycling
process) ¬—ß‡ªìπ ‘Ëß®”‡ªìπ ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ·≈–§«“¡§ß∑π
(Durability) „π°“√¬÷¥µ‘¥¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™åµàÕ

‚§√ß √â“ß¢Õßøíπ √«¡∂÷ß¢—ÈπµÕπ°“√∑”ß“π∑“ß§≈‘π‘°∑’Ë°√–∑”
∑—π∑’¿“¬À≈—ß°“√∫Ÿ√≥–‚æ√ßøíπ ‡™àπ °“√ª√—∫°“√ ∫øíπ (Occlusal
adjustment) °“√µ∫·µàß‡§â“√Ÿª ·≈–°“√¢—¥«— ¥ÿ §«√°√–∑”Õ¬à“ß
√–¡—¥√–«—ß ·√ß¥—πÀ√◊Õ§«“¡√âÕπ∑’Ë‡°‘¥¢÷Èπ„π¢—ÈπµÕπ¥—ß°≈à“« √«¡
∂÷ß°“√À¥µ—«¢Õß‡√ ‘́π§Õ¡‚æ ‘µ®“°°“√‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√-
‡´™—π Õ“®∑”„Àâ‡°‘¥·√ß‡§âπ∑’Ë∫√‘‡«≥¬÷¥µ‘¥√–À«à“ßøíπ°—∫‡√´‘π§Õ¡-
‚æ ‘µ ´÷ËßÕ“® àßº≈„Àâ‡°‘¥§«“¡≈â¡‡À≈«„π°“√¬÷¥¢Õß “√¬÷¥µ‘¥
°—∫‚§√ß √â“ß¢Õßøíπ‰¥â
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Abstract
In clinical situations, the bonded interface between tooth substrate and

resin-based composite is inevitably subjected to stresses immediately after its
placement. The present study aims to evaluate and compare the bond strengths of two
self-etch adhesives to enamel measured immediately and 24 hours after placement. Intact,
non-carious, non-restored human permanent molars were mesio-distally sectioned
into halves. Each half was mounted into stone plaster with middle enamel surface
exposed to the environment. The enamel surfaces were ground flat with abrasive paper
and restored with resin-based composite using either Clearfil Tri-S Bond or Clearfil SE
Bond. Microshear bond strengths were assessed immediately or 24 hours later. Bond
strength data were analyzed with two-way ANOVA. The fractured surfaces were observed
under stereomicroscope and failure mode frequencies were compared using the
Chi-square test. Representative enamel surfaces after each adhesive treatment
were examined under scanning electron microscope (SEM). No statistically significant
difference in shear bond strengths was detected between the two adhesives (p = .224);
however, significantly lower values were revealed at the time immediately after
resin-based composite placement (p < .001) as compared to 24 hours later. Immediately
after placement, Clearfil Tri-S Bond specimens were more likely to have failure pathway
in adhesive layer than Clearfil SE Bond specimens (p = .001). Under SEM observations,
both adhesives created rough enamel surfaces after treatments with acidic monomers.
From the results of this study, it can be concluded that enamel bonding effectiveness of
both self-etch adhesives was not different; however from each other, shear bond
strengths measured immediately were shown to be lower than those measured 24 hours
afterward.

Key words: enamel; microshear bond strength; self-etch adhesive




