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

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕª√–‡¡‘π°“√√—Ë«´÷¡√–¥—∫‰¡§√Õπ¢Õß‚æ√ßøíπ™π‘¥§≈“ ‰ø«å∑’Ë∫Ÿ√≥–¥â«¬‡√ ‘́π§Õ¡‚æ ‘µ‡¡◊ËÕ„™â
 “√¬÷¥µ‘¥ 3 ™π‘¥µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ ‡ª√’¬∫‡∑’¬∫°—∫‡¡◊ËÕ„™â “√¬÷¥µ‘¥‚¥¬°“√ª√—∫«‘∏’°“√„™â

«— ¥ÿ·≈–«‘∏’°“√ π”øíπ°√“¡πâÕ¬∑’Ë∂Ÿ°∂Õπ¢Õß¡πÿ…¬å 60 ´’Ë °√Õ‡µ√’¬¡‚æ√ßøíπ™π‘¥§≈“ ‰ø«å∑”°“√∫Ÿ√≥–¥â«¬
‡√´‘π§Õ¡‚æ ‘µ ‚¥¬ “√¬÷¥µ‘¥∑’Ë„™â ‰¥â·°à ÕÕªµ‘∫Õπ¥å‡Õø·Õ≈ ‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å ·≈–‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å
·∫àß‡ªìπ°≈ÿà¡∑’Ë„™âµ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ ‡ªìπ°≈ÿà¡§«∫§ÿ¡‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë„™â “√¬÷¥µ‘¥ ‚¥¬¡’°“√ª√—∫
«‘∏’°“√„™â À≈—ß®“°ºà“π‡§√◊ËÕß‡∑Õ√å¡Õ‰´§≈‘ß 5,000 √Õ∫·≈â«π”¡“∑¥ Õ∫°“√√—Ë«´÷¡ ª√–‡¡‘π·≈–«‘‡§√“–Àåº≈°“√
√—Ë«´÷¡¥â«¬ ∂‘µ‘∑¥ Õ∫‰§ ·§«√å ·≈–«‘≈§Õ° —́π ´“¬πå ·√ß§å ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

º≈°“√»÷°…“ ‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å¡’°“√√—Ë«´÷¡∑’Ë‡§≈◊Õ∫øíππâÕ¬≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡‡¡◊ËÕ°—¥º‘«
‡§≈◊Õ∫øíπ¥â«¬°√¥øÕ øÕ√‘°°àÕπ∑“ “√¬÷¥µ‘¥ ·µà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å ¡’°“√√—Ë«´÷¡∑’Ë
‡§≈◊Õ∫øíπ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕª√—∫‡ª≈’Ë¬π«‘∏’°“√„™âß“π‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ÕÕªµ‘∫Õπ¥å‡Õø·Õ≈
∑’Ëª√—∫‡ª≈’Ë¬π«‘∏’°“√„™âß“π¡’°“√√—Ë«´÷¡∑’Ë‡π◊ÈÕøíππâÕ¬≈ßÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡

 √ÿª °“√„™â‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥åµ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ‡ª√’¬∫‡∑’¬∫°—∫°“√„™â°√¥øÕ øÕ√‘°°—¥∑’Ëº‘«
‡§≈◊Õ∫øíπ¡’ª√– ‘∑∏‘¿“æªÑÕß°—π°“√√—Ë«´÷¡∑’Ë‡§≈◊Õ∫øíπ‰¡à·µ°µà“ß°—π µ√ß¢â“¡°—∫‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å ´÷Ëß°“√
√—Ë«´÷¡≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑’Ë‡§≈◊Õ∫øíπ∑’Ë¡’°“√„™â°√¥°—¥°àÕπ ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë„™âµ“¡§”·π–π”¢ÕßºŸâº≈‘µ
 ”À√—∫ÕÕªµ‘∫Õπ¥å‡Õø‡‡Õ≈ °“√ª√—∫ ¿“æ‡π◊ÈÕøíπ¥â«¬‰æ√¡å‡¡Õ√å‡æ’¬ßÕ¬à“ß‡¥’¬«æ∫«à“≈¥°“√√—Ë« ÷́¡∑’Ë‡π◊ÈÕøíπ
≈ßÕ¬à“ß¡’π—¬ ”§—≠

(« ∑—πµ ®ÿÃ“œ 2552;32:23-38)
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∫∑π”

°“√¬÷¥µ‘¥¢Õß«— ¥ÿ∫Ÿ√≥–°—∫øíπ‡ªìπ à«π ”§—≠∑’Ë¡’º≈µàÕ
Õ“¬ÿ°“√„™âß“π¢Õß«— ¥ÿ∫Ÿ√≥–  “√¬÷¥µ‘¥®÷ß‰¥â√—∫°“√æ—≤π“
¡“°¢÷Èπ·≈–‡¢â“¡“¡’∫∑∫“∑Õ¬à“ß¡“° °≈‰°„π°“√¬÷¥µ‘¥°—∫
‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ„™âÀ≈—°°“√°“√·∑π∑’Ë à«π¢Õß·√à∏“µÿ
∑’Ë∂Ÿ°°”®—¥ÕÕ°®“°‡π◊ÈÕ‡¬◊ËÕ·¢Áß¢Õßøíπ¥â«¬‡√´‘π‚¡‚π‡¡Õ√å
´÷Ëß¿“¬À≈—ß°“√·¢Áßµ—«®–‡°‘¥°“√¬÷¥µ‘¥∑“ß°≈√–¥—∫®ÿ≈¿“§
(micro-mechanically interlocked)1  “√¬÷¥µ‘¥ª√–°Õ∫¥â«¬
√–∫∫À≈—° 2 √–∫∫ §◊Õ √–∫∫‡Õ∑™å·Õπ¥å√‘π å (etch and rinse)
·≈–√–∫∫‡´≈øá‡Õ∑™å (self-etch) ‚¥¬¡’À≈—°°“√„π°“√∑”ß“π
∑’Ë·µ°µà“ß°—π À≈—°°“√∑”ß“π¢Õß “√¬÷¥µ‘¥√–∫∫‡Õ∑™å
·Õπ¥å√‘π åª√–°Õ∫¥â«¬¢—ÈπµÕπ°“√„™â°√¥°—¥ (acid etching)
´÷Ëßº≈∑’Ë°√¥øÕ øÕ√‘°∑”µàÕ‡π◊ÈÕøíπ §◊Õ °“√°”®—¥·√à∏“µÿ
‰Œ¥√Õ° ’́Õ–æ“‰∑µå‡°◊Õ∫∑—ÈßÀ¡¥ÕÕ° ·≈–‡º¬‡§√◊Õ¢à“¬§Õ≈≈“‡®π
∑”„Àâ‡°‘¥‡ªìπ√Ÿæ√ÿπ‡≈Á°Ê (microporous) ¡“°¡“¬ µ“¡¥â«¬
¢—ÈπµÕπ‰æ√¡å¡‘Ëß (priming) „Àâ‡°‘¥°“√·æ√à (diffusion) ·≈–
°“√·∑√° ÷́¡ (infiltration) ¢Õß‡√´‘π‡¢â“‰ª„π‡§√◊Õ¢à“¬¢Õß
‡ âπ„¬§Õ≈≈“‡®π∑’Ë∂Ÿ°‡º¬‰«â2 π—°«‘®—¬‡™◊ËÕ«à“°“√„™â°√¥∑’Ë
√ÿπ·√ßÕ“®®–∑”„Àâ¡’°“√≈–≈“¬·√à∏“µÿ∑’Ë‡π◊ÈÕøíπ¡“°®π‡√´‘π
‚¡‚π‡¡Õ√å‰¡à “¡“√∂·∑√° ÷́¡‰¥âÕ¬à“ß ¡∫Ÿ√≥å ‡°‘¥‡ªìπ√Õ¬
√—Ë«√–¥—∫π“‚π (nanoleakage)3 „µâ™—Èπ‰Œ∫√‘¥ πÕ°®“°π’È
°“√∑”ß“π°—∫√–∫∫‡Õ∑™å·Õπ¥å√‘π åª√–°Õ∫¥â«¬À≈“¬¢—ÈπµÕπ
·≈–·µà≈–¢—ÈπµÕπ¡’§«“¡≈–‡Õ’¬¥ÕàÕπ µâÕß√–¡—¥√–«—ß
‡π◊ËÕß®“°‡ ’Ë¬ßµàÕ§«“¡º‘¥æ≈“¥‰¥â¡“° ∂â“‰¡àªØ‘∫—µ‘Õ¬à“ß∂Ÿ°µâÕß
¥—ßπ—Èπ®÷ß¡’°“√æ—≤π“ “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å¢÷Èπ À≈—°°“√
¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å §◊Õ °“√„™â‚¡‚π‡¡Õ√å∑’Ë “¡“√∂
‡°‘¥ªØ‘°‘√‘¬“‚æ≈’‡¡Õ‰√‡´™—Ëπ‰¥â (polymerizable monomer)
·∑√°´÷¡‰ªæ√âÕ¡Ê °—∫°“√≈–≈“¬·√à∏“µÿ„π¢—ÈπµÕπ‰æ√¡å¡‘Ëß
‡ªìπ°“√‡µ√’¬¡ ¿“æøíπ„Àâæ√âÕ¡√—∫ “√¬÷¥µ‘¥ ®÷ß™à«¬≈¥
§«“¡¬ÿàß¬“°„π°“√„™â°√¥øÕ øÕ√‘°°—¥  “√¬÷¥µ‘¥√–∫∫
‡´≈øá‡Õ∑™å·∫àßµ“¡§«“¡‡ªìπ°√¥4 ‰¥â·°à ™π‘¥∑’Ë¡’§«“¡‡ªìπ
°√¥ Ÿß (strong self-etch adhesive) ¡’§à“§«“¡‡ªìπ°√¥
‡∫ πâÕ¬°«à“ 1 °≈‰°°“√¬÷¥µ‘¥·≈–≈—°…≥– —≥∞“π„π‡π◊ÈÕ
øíπ¡’≈—°…≥–§≈â“¬°—∫∑’Ëæ∫®“°°“√„™â “√¬÷¥µ‘¥√–∫∫‡Õ∑™å
·Õπ¥å√‘π å ·≈– “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’§«“¡‡ªìπ°√¥µË”
(mild self-etch adhesive) ¡’§à“§«“¡‡ªìπ°√¥‡∫ ª√–¡“≥
2 À√◊Õ¡“°°«à“  “¡“√∂≈–≈“¬º‘«‡π◊ÈÕøíπ‰¥â‡æ’¬ß∫“ß à«π ‚¥¬
¡’°“√≈–≈“¬·√à∏“µÿ„π‡π◊ÈÕøíπ„π§«“¡≈÷°ª√–¡“≥ 1 ‰¡§√Õπ

‡ âπ„¬§Õ≈≈“‡®π¬—ß∂Ÿ°ª°§≈ÿ¡¥â«¬º≈÷°‰Œ¥√Õ°´’Õ–æ“‰∑µå∫“ß
 à«π ́ ÷Ëß‡™◊ËÕ«à“ “¡“√∂∑”ªØ‘°√‘¬“‡§¡’°—∫øíß§å™—ππÕ≈‚¡‚π‡¡Õ√å
(functional monomer) °≈ÿà¡§“√å∫Õ° ‘́≈·≈–°≈ÿà¡øÕ ‡øµ
‡°‘¥°“√¬÷¥∑“ß‡§¡’‡ √‘¡¥â«¬ πÕ°‡Àπ◊Õ®“°°≈‰°°“√¬÷¥∑“ß
°≈√–¥—∫®ÿ≈¿“§5  “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑´å‰¥â√—∫§«“¡π‘¬¡
¡“°¢÷Èπ ‡π◊ËÕß®“°‡™◊ËÕ«à“„™âß“πßà“¬ ‡æ√“–¡’¢—ÈπµÕπ°“√∑”ß“π
πâÕ¬ ≈¥¢—ÈπµÕπ°“√„™â°√¥≈–≈“¬·√à∏“µÿ·≈–¢—ÈπµÕπ°“√
≈â“ß°√¥ ≈¥ªí≠À“®“°°“√∑’Ë°√¥Õ“®°—¥‡π◊ÈÕøíππ“π‰ª ∑”„Àâ
‡°‘¥°“√≈–≈“¬·√à∏“µÿ¡“°‡°‘π ·≈–¡’‚Õ°“ ‡°‘¥§«“¡º‘¥æ≈“¥
πâÕ¬°«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ “√¬÷¥µ‘¥√–∫∫‡Õ∑™å·Õπ¥å√‘π å
≈¥‚Õ°“ ‡°‘¥Õ“°“√‡ ’¬«øíπÀ≈—ß°“√∫Ÿ√≥–øíπ ‡π◊ËÕß®“°¬—ß
¡’ ‡¡’¬√åæ≈—§ (smear plug) ªî¥∑àÕ‡π◊ÈÕøíπ3 °“√»÷°…“∑—Èß
„πÀâÕßªØ‘∫—µ‘°“√·≈–„π§≈‘π‘°· ¥ß∂÷ßª√– ‘∑∏‘¿“æ°“√¬÷¥µ‘¥
µàÕ‡π◊ÈÕøíπ¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’§«“¡‡ªìπ°√¥µË”
∑’Ë‡∑’¬∫‡∑à“°—∫°“√¬÷¥µ‘¥‡π◊ÈÕøíπ¢Õß “√¬÷¥µ‘¥√–∫∫‡Õ∑™å
·Õπ¥å√‘π å6,7 ·µàÕ¬à“ß‰√°Á¥’ “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’
§«“¡‡ªìπ°√¥µË”¬—ß§ßæ∫ªí≠À“°“√µ‘¥ ’∑’Ë∫√‘‡«≥¢Õ∫«— ¥ÿ
∫Ÿ√≥–∑’Ë‡ªìπ‡§≈◊Õ∫øíπ8,9 ¡’°“√»÷°…“∑’Ë· ¥ß„Àâ‡ÀÁπ«à“°“√
¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπ∑’Ë∂Ÿ°°√¥øÕ øÕ√‘°°—¥‡ªìπ°“√¬÷¥µ‘¥∑’Ë¡’
§«“¡§ß∑π ‡π◊ËÕß®“°§ÿ≥ ¡∫—µ‘‚§√ß √â“ß·≈– à«πª√–°Õ∫
∑’Ë¡’≈—°…≥–‡ªìπ‡π◊ÈÕ‡¥’¬«°—π (homogeneous) ¢Õß‡§≈◊Õ∫øíπ10

 “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’§«“¡‡ªìπ°√¥µË”‰¡à “¡“√∂
°—¥º‘«‡§≈◊Õ∫øíπ‰¥â¥’‡À¡◊Õπ°“√„™â°√¥øÕ øÕ√‘° ∑”„Àâ “√
√–∫∫π’È¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπ‰¥â‰¡à¥’11 ºŸâ∑’Ë¡’§«“¡‡™◊ËÕ¡—Ëπ„π
ª√– ‘∑∏‘¿“æ°“√¬÷¥µ‘¥‡π◊ÈÕøíπ¢Õß√–∫∫‡´≈øá‡Õ∑™å®÷ßæ¬“¬“¡
∑’Ë®–ª√—∫‡ª≈’Ë¬π«‘∏’°“√„™â “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™åπÕ°‡Àπ◊Õ
‰ª®“°°“√„™âµ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ12-14 ‡æ◊ËÕ„Àâ‡°‘¥
°“√¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπ¥’¢÷Èπ

°“√«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“°“√√—Ë«´÷¡¢Õß “√¬÷¥
µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’§«“¡‡ªìπ°√¥µË” 2 ™π‘¥ ·≈– “√¬÷¥
µ‘¥√–∫∫‡Õ∑™å·Õπ¥å√‘π å 3 ¢—ÈπµÕπ 1 ™π‘¥ ‚¥¬ª√–‡¡‘π
°“√√—Ë«´÷¡√–¥—∫‰¡§√Õπ¢Õß‚æ√ßøíπ™π‘¥§≈“ ‰ø«å∑’Ë∫Ÿ√≥–¥â«¬
‡√´‘π§Õ¡‚æ ‘µ ‡¡◊ËÕ„™â “√¬÷¥µ‘¥µ“¡§”·π–π”¢Õß∫√‘…—∑
ºŸâº≈‘µ‡ª√’¬∫‡∑’¬∫°—∫°“√ª√—∫‡ª≈’Ë¬π«‘∏’°“√„™â  “√¬÷¥µ‘¥∑’Ë
„™â„π°“√∑¥≈Õß §◊Õ ‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å·≈–‡§≈’¬√åøî≈-
‰µ√‡Õ ∫Õπ¥å ´÷Ëß‡ªìπ “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’§«“¡
‡ªìπ°√¥µË” ·≈–ÕÕªµ‘∫Õπ¥å‡Õø·Õ≈´÷Ëß‡ªìπ “√¬÷¥µ‘¥√–∫∫
‡Õ∑™å·Õπ¥å√‘π å 3 ¢—ÈπµÕπ
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«— ¥ÿ·≈–«‘∏’°“√

°“√«‘®—¬π’È‡ªìπ°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√ ‡≈◊Õ°„™â
øíπ°√“¡πâÕ¬∑’Ë∂Ÿ°∂Õπ‡æ◊ËÕ°“√®—¥øíπ ª√“»®“°√Õ¬ºÿ √Õ¬Õÿ¥
√Õ¬√â“« ®”π«π 60 ’́Ë ‡ªìπ‡«≈“‰¡à‡°‘π 1 ‡¥◊ÕπÀ≈—ß®“°°“√
∂Õπ ‰¥â√—∫°“√¬‘π¬Õ¡®“°ºŸâªÉ«¬‚¥¬ºà“π°“√æ‘®“√≥“®“°
§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬∑’Ë„™â™‘Èπ à«π¡πÿ…¬å §≥–
∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ‡°Á∫øíπ„π “√
≈–≈“¬‰∏¡Õ≈ (Thymol) ‡¢â¡¢âπ√âÕ¬≈– 0.1 ∑’ËÕÿ≥À¿Ÿ¡‘ 4
Õß»“‡´≈‡ ’́¬ 

°“√‡µ√’¬¡‚æ√ßøíπ

°√Õ·µàßøíπ¥â“π°√–æÿâß·°â¡„Àâ‡ªìπ‚æ√ßøíπ™π‘¥§≈“ ‰ø«å
‚¥¬„Àâ°÷Ëß°≈“ß‚æ√ßøíπÕ¬Ÿà∫√‘‡«≥√Õ¬µàÕ‡§≈◊Õ∫øíπ°—∫‡§≈◊Õ∫
√“°øíπ (cemento-enamel junction) ¢π“¥¢Õß‚æ√ßøíπ≈÷°
1.5 ¡‘≈≈‘‡¡µ√ °«â“ß 3.0 ¡‘≈≈‘‡¡µ√ ·≈– Ÿß 3.0 ¡‘≈≈‘‡¡µ√
‚¥¬„™â‡¢Á¡°√Õøíπ°“°‡æ™√∑√ß°√–∫Õ°™π‘¥°√Õ‡√Á« ‡ âπ

ºà“π»Ÿπ¬å°≈“ß 1.0 ¡‘≈≈‘‡¡µ√ (A20, CrossTech, Bangkok,
Thailand) ·≈–°√Õª“¥¢Õ∫ (bevel) ∑’Ëº‘«‡§≈◊Õ∫øíπ‡ªìπ¡ÿ¡
45 Õß»“ §«“¡°«â“ß 1.0 ¡‘≈≈‘‡¡µ√ ‚¥¬„™â‡¢Á¡°√Õøíπ°“°‡æ™√
∑√ß‡ª≈«‰ø™π‘¥≈–‡Õ’¬¥ (B8F, CrossTech, Bangkok,
Thailand) ‡ª≈’Ë¬π‡¢Á¡°√Õøíπ‡¡◊ËÕ∑”°“√°√Õ‡µ√’¬¡‚æ√ßøíπ 2 ́ ’Ë

¢—ÈπµÕπ°“√∑“ “√¬÷¥µ‘¥·≈–°“√∫Ÿ√≥–

·∫àßøíπ‡ªìπ 6 °≈ÿà¡¥â«¬«‘∏’ ÿà¡  “√¬÷¥µ‘¥∑’Ë∑”°“√∑¥ Õ∫
‰¥â·°à ÕÕªµ‘∫Õπ¥å‡Õø‡‡Õ≈ (Optibond FL; Kerr, CA,
USA) ‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å (Clearfil SE Bond; Kuraray
Co Ltd, Osaka, Japan) ·≈–‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å (Clearfil
S3 Bond; Kuraray Co Ltd, Osaka, Japan) ·∫àß°≈ÿà¡∑’Ë 1,
2 ·≈– 3 ‡ªìπ°≈ÿà¡´÷Ëß„™â “√¬÷¥µ‘¥µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ
®—¥‡ªìπ°≈ÿà¡§«∫§ÿ¡ ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë 4, 5 ·≈– 6 ´÷Ëß
‡ªìπ°≈ÿà¡∑’Ë¡’°“√ª√—∫‡ª≈’Ë¬π«‘∏’°“√„™â “√¬÷¥µ‘¥  à«πª√–°Õ∫
∑“ß‡§¡’·≈–«‘∏’°“√„™âµ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ· ¥ß„π
µ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1  à«πª√–°Õ∫∑“ß‡§¡’·≈–«‘∏’°“√„™âµ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ¢Õß “√¬÷¥µ‘¥∑’Ë„™â„π°“√»÷°…“π’È

Table 1 Chemical composition and manufacturerûs instruction of adhesives investigated in the present study

Product Manufacturer Composition Application

OptiBond Kerr, USA Etchant: 37.5% phosphoric acid, Apply etchant for 15 sec,
FL Lot 2744092 silica thickener rinse for 15 sec; gently air

Primer: HEMA, GPDM, PAMM, dry, coat with primer using
ethanol, water, photo-initiator light agitation for 15 sec;
Bond liquid: TEGDMA, UDMA, gently air dry to remove
GPDM, HEMA, bis-GMA, solvent, apply adhesive in a
ytterbium trifluoride, fillers, uniform thin layer and light
photo-initiators, stabilizers cure for 30 sec.

Clearfil SE Kuraray Co Ltd, Osaka, Primer: MDP, HEMA, Apply primer for 20 sec;
Bond Japan Lot 81144 hydrophilic dimethacrylate, gently air blow to dry

photo-initiators, water solvent; apply adhesive;
Bond liquid: MDP, bis-GMA, gently blow again and light
HEMA, hydrophobic cure for 10 sec.
dimethacrylate, photo-initiators, filler

Clearfil S3 Kuraray Co Ltd, Osaka, Water, MDP, bis-GMA, HEMA, Apply adhesive for 20 sec;
Bond Japan Lot 51184 hydrophobic DMA, CQ, ethyl vigorously air blow for 5 sec,

alcohol, silanated colloidal silica and light cure for 10 sec.
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°≈ÿà¡∑’Ë 1 ‡µ√’¬¡º‘«øíπ¥â«¬°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ

√âÕ¬≈– 37.5 ∑“„Àâ∑—Ë«‚æ√ßøíπ 15 «‘π“∑’ ·≈–≈â“ß°√¥ÕÕ°

¥â«¬πÈ” 15 «‘π“∑’ ·≈â«„™â≈¡®“°À—«‡ªÉ“ “¡∑“ß (three-way

syringe) ‡ªÉ“‡∫“Ê ∑“ “√ÕÕªµ‘∫Õπ¥å‰æ√¡å‡¡Õ√å„Àâ∑—Ë«¥â«¬

°“√°«π‡∫“Ê ‡ªìπ‡«≈“ 15 «‘π“∑’ ®“°π—Èπ‡ªÉ“≈¡„Àâ·Àâß‡æ◊ËÕ

°”®—¥µ—«∑”≈–≈“¬ ∑“ “√∫Õπ¥‘ß‡√ ‘́π (bonding resin) ‡ªìπ

™—Èπ∫“ßÊ ∑”°“√©“¬· ß‡ªìπ‡«≈“ 30 «‘π“∑’ ¥â«¬‡§√◊ËÕß©“¬· ß

∑’Ë¡’§«“¡‡¢â¡· ß 550 ¡‘≈≈‘«—µµå/µ“√“ß‡´Áπµ‘‡¡µ√ (EliparTM

FreeLight 2, 3M ESPE, St. Paul, MN, USA) °≈ÿà¡∑’Ë 2

∑“‡§≈’¬√åøî≈‡Õ Õ’‰æ√¡å‡¡Õ√å 20 «‘π“∑’ ‡ªÉ“≈¡‡∫“Ê „Àâ·Àâß

‡æ◊ËÕ°”®—¥µ—«∑”≈–≈“¬ ∑“‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å ·≈–‡ªÉ“≈¡

‡∫“Ê Õ’°§√—Èß ©“¬· ß 10 «‘π“∑’ °≈ÿà¡∑’Ë 3 ∑“‡§≈’¬√åøî≈‰µ√

‡Õ ∫Õπ¥å ∑‘Èß‰«â 20 «‘π“∑’ ‡ªÉ“≈¡·√ßÊ 5 «‘π“∑’ ·≈–©“¬

· ß 10 «‘π“∑’ °≈ÿà¡∑’Ë 4 ‡µ√’¬¡º‘«øíπ¥â«¬°√¥øÕ øÕ√‘°

§«“¡‡¢â¡¢âπ√âÕ¬≈– 37.5 ‡©æ“–∑’Ë‡§≈◊Õ∫øíπ 15 «‘π“∑’ ·≈–

≈â“ßπÈ” 15 «‘π“∑’ ‡ªÉ“≈¡‚¥¬‡À≈◊Õ§«“¡™◊Èπ∑’Ë‡π◊ÈÕøíπ ∑“ “√

ÕÕªµ‘∫Õπ¥å‰æ√¡å‡¡Õ√å„Àâ∑—Ë«‚æ√ßøíπ¥â«¬°“√°«π‡∫“Ê ‡ªìπ

‡«≈“ 15 «‘π“∑’ ®“°π—Èπ‡ªÉ“≈¡„Àâ·Àâß‡æ◊ËÕ°”®—¥µ—«∑”≈–≈“¬

∑“ “√∫Õπ¥‘ß‡√´‘π‡ªìπ™—Èπ∫“ßÊ ∑—Ë«‚æ√ßøíπ ·≈â«∑”°“√©“¬

· ß‡ªìπ‡«≈“ 30 «‘π“∑’ °≈ÿà¡∑’Ë 5 ‡µ√’¬¡º‘«øíπ¥â«¬°√¥

øÕ øÕ√‘° §«“¡‡¢â¡¢âπ√âÕ¬≈– 37.5 ‡©æ“–∑’Ë‡§≈◊Õ∫øíπ 15

«‘π“∑’ ·≈–≈â“ßπÈ” 15 «‘π“∑’ ‡ªÉ“≈¡‚¥¬‡À≈◊Õ§«“¡™◊Èπ∑’Ë‡π◊ÈÕøíπ

∑“ “√‡Õ Õ’‰æ√¡å‡¡Õ√å„Àâ∑—Ë«‚æ√ßøíπ¥â«¬°“√°«π‡∫“Ê ‡ªìπ

‡«≈“ 20 «‘π“∑’ ®“°π—Èπ‡ªÉ“≈¡‡∫“Ê „Àâ·Àâß‡æ◊ËÕ°”®—¥µ—«∑”

≈–≈“¬ ∑“ “√·Õ¥Œ’́ ‘ø‡ªìπ™—Èπ∫“ßÊ ∑—Ë«‚æ√ßøíπ·≈â«∑”°“√

©“¬· ß‡ªìπ‡«≈“ 10 «‘π“∑’ °≈ÿà¡∑’Ë 6 ‡µ√’¬¡º‘«øíπ¥â«¬°√¥

øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37.5 ‡©æ“–∑’Ë‡§≈◊Õ∫øíπ 15

«‘π“∑’ ·≈–≈â“ßπÈ” 15 «‘π“∑’ ∑“‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å∑—Ë«

‚æ√ßøíπ ∑‘Èß‰«â 20 «‘π“∑’ ‡ªÉ“≈¡·√ßÊ 5 «‘π“∑’ ·≈–©“¬· ß

10 «‘π“∑’

À≈—ß®“°π—Èπ ∑”°“√∫Ÿ√≥–·∫∫‡ªìπ™—Èπ¥â«¬«— ¥ÿ‡√´‘π

§Õ¡‚æ ‘µ (Z250, 3M/ESPE, St. Paul, Minnesota, USA)

‚¥¬‡√‘Ë¡∫Ÿ√≥–∑’Ëºπ—ß¥â“π∫¥‡§’È¬«°àÕπ·≈â«®÷ß∫Ÿ√≥–∑’Ëºπ—ß¥â“π

‡Àß◊Õ° (°“√∫Ÿ√≥–·∫∫‡ªìπ™—Èπ· ¥ß„π√Ÿª∑’Ë 1) ©“¬· ß

·µà≈–™—Èπ‡ªìπ‡«≈“ 40 «‘π“∑’ °”®—¥«— ¥ÿ à«π‡°‘π¥â«¬„∫¡’¥

‡∫Õ√å 12 (Havels, USA) ·≈–¢—¥¥â«¬™ÿ¥¢—¥´Õø‡≈° ǻ¥‘ §å

(Sof-Lex, 3M/ESPE, St. Paul, Minnesota, USA)

°“√∑”‡∑Õ√å¡Õ‰´§≈‘ß·≈–°“√‡µ√’¬¡∑¥ Õ∫°“√

√—Ë« ÷́¡√–¥—∫‰¡§√Õπ

π”øíπ∑’Ë∫Ÿ√≥–‡√’¬∫√âÕ¬·≈â«‡°Á∫‰«â„πµŸâ∑’Ë¡’§«“¡™◊Èπ —¡æ—∑∏å
√âÕ¬≈– 100 Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß
®“°π—Èππ”‰ª‡¢â“‡§√◊ËÕß·™à ≈—∫πÈ”√âÕππÈ”‡¬Áπ À√◊Õ‡∑Õ√å¡Õ‰´§≈‘ß
(Thermo Cycling Unit Õà“ßπÈ”§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘§«“¡√âÕπ
Memmert, Germany ·≈–Õà“ßπÈ”§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘§«“¡‡¬Áπ
Bosstech, USA) ∑’Ë 5 ± 1 ·≈– 55 ± 1 Õß»“‡´≈‡´’¬  5,000
√Õ∫ ‚¥¬„™â‡«≈“ 30 «‘π“∑’„π·µà≈–Õÿ≥À¿Ÿ¡‘ ®“°π—Èππ”øíπ
∑’Ëºà“π‡§√◊ËÕß·™à ≈—∫πÈ”√âÕππÈ”‡¬Áπ¡“ —́∫„Àâ·Àâß ªî¥ª≈“¬√“°
øíπ¥â«¬¢’Èº÷Èß™π‘¥‡Àπ’¬« (sticky wax, Kemdent, Associ-
ated Dental Products Ltd, UK) ·≈–∑“πÈ”¬“∑“‡≈Á∫
(Anne & Florio, Thailand) 2 ™—Èπ∑—Èß ’́Ë ‚¥¬‡«âπ„ÀâÀà“ß®“°
¢Õ∫‚æ√ßøíπ 1 ¡‘≈≈‘‡¡µ√‚¥¬√Õ∫ ∑‘Èß„ÀâπÈ”¬“∑“‡≈Á∫·Àâß π‘∑
·≈â«®÷ßπ”øíπ‰ª·™à„π “√≈–≈“¬ ‘́≈‡«Õ√å‰π‡µ√µ§«“¡‡¢â¡¢âπ
√âÕ¬≈– 50 ‚¥¬πÈ”Àπ—° (Merck Chemicals Ltd, Darmstadt,
Germany) ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èππ”øíπ¡“≈â“ßπÈ”„Àâ
 –Õ“¥ ·≈–·™à„π “√≈–≈“¬πÈ”¬“≈â“ß¿“æ (Film developer,
Kodak GBX Developer and Replenisher, Kodak
Co., USA) ‡ªìπ‡«≈“ 8 ™—Ë«‚¡ß„πÀâÕß¡◊¥¿“¬„µâ· ßø≈ŸÕÕ
‡√ ‡´πµå

√Ÿª∑’Ë 1 °“√Õÿ¥§Õ¡‚æ ‘µ‡ªìπ™—Èπ

Figure 1 Incremental placement of resin composite.
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°“√ª√–‡¡‘≥§à“°“√√—Ë«´÷¡

∑”°“√µ—¥øíπ¥â«¬‡§√◊ËÕßµ—¥§«“¡‡√Á«µË”∑’Ë¡’πÈ”√–∫“¬
§«“¡√âÕπ (Model ISOMET 1000, Buehler, IL, USA)
„π·π«µ“¡¬“«¢Õß·π«·°πøíπ (longitudinal section) ·∫àß
‚æ√ßøíπ‡ªìπ 3  à«π‡∑à“Ê °—π ‰¥â·°à ™‘Èπ à«π„°≈â°≈“ß ‰°≈
°≈“ß ·≈–™‘Èπ°≈“ß (¥—ß· ¥ß„π√Ÿª∑’Ë 2) π”™‘Èπµ—«Õ¬à“ß∑’Ë‰¥â
‰ª«—¥§à“°“√√—Ë«´÷¡¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå ‡µÕ√‘‚Õ (Stereomi-
croscope, ML9300 MEIJI, Japan) °”≈—ß¢¬“¬ 15 ‡∑à“
‚¥¬Õà“π§à“°“√√—Ë«´÷¡®“°™‘Èπß“π∑ÿ°™‘Èπ∑—Èß∑’Ëºπ—ß¥â“π‡§≈◊Õ∫øíπ
·≈–ºπ—ß¥â“π‡π◊ÈÕøíπµ“¡√–¬–∑“ß°“√√—Ë«´÷¡µ“¡√Õ¬µàÕ¢Õß
‡√´‘π§Õ¡‚æ ‘µ°—∫øíπ °“√Õà“π§à“°“√√—Ë«´÷¡∑”‚¥¬ºŸâÕà“π 2 §π
∑’Ë∑”°“√ª√—∫¡“µ√∞“π°“√„Àâ§–·ππ°“√√—Ë«´÷¡„Àâ„°≈â‡§’¬ß°—π
·≈â« ‡¡◊ËÕÕà“π§à“‰¥â‰¡à‡À¡◊Õπ°—π®–∑”°“√µ°≈ß°—πÕ’°§√—Èß
Õà“πº≈°“√∑¥ Õ∫µ“¡√–¥—∫§–·ππ§à“°“√√—Ë«´÷¡µ“¡¢Õ∫¥—ßπ’È
(√–¥—∫§–·ππ§à“°“√√—Ë«´÷¡· ¥ß„π√Ÿª∑’Ë 3)

§–·ππ 0 §◊Õ ‰¡à¡’°“√√—Ë«´÷¡

§–·ππ 1 §◊Õ ¡’°“√√—Ë«´÷¡µ—Èß·µàº‘«¥â“ππÕ°∂÷ß¥â“π„π
‚æ√ßøíπ·µà‰¡à‡°‘π 1/3 ¢Õß‚æ√ßøíπ

§–·ππ 2 §◊Õ ¡’°“√√—Ë«´÷¡µ—Èß·µàº‘«¥â“ππÕ°∂÷ß¥â“π„π
‚æ√ßøíπ·µà‰¡à‡°‘π 2/3 ¢Õß‚æ√ßøíπ

§–·ππ 3 §◊Õ ¡’°“√√—Ë«´÷¡µ—Èß·µàº‘«¥â“ππÕ°∂÷ß¥â“π„π
‚æ√ßøíπ¡“°°«à“ 2/3 ¢Õß‚æ√ßøíπ ·µà‰¡à¡’°“√√—Ë«´÷¡∂÷ßºπ—ß
¥â“π‚æ√ßª√– “∑øíπ

§–·ππ 4 §◊Õ ¡’°“√√—Ë«´÷¡∂÷ßºπ—ß¥â“π‚æ√ßª√– “∑øíπ

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß°“√°√–®“¬§«“¡∂’Ë¢Õß°“√
√—Ë«´÷¡‚¥¬„™â ∂‘µ‘∑¥ Õ∫‰§ ·§«√å (Chi-square test) ·≈–
‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡√–À«à“ß°≈ÿà¡¥â«¬°“√∑¥ Õ∫«‘≈§Õ°´—π
´“¬πå ·√ß§å (Wilcoxon Signed Rank test) °“√«‘‡§√“–Àå
∑“ß ∂‘µ‘∑”∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 (SPSS version 13.0,
Chicago, IL, USA)

√Ÿª∑’Ë 3 °“√„Àâ§–·ππ°“√√—Ë«´÷¡

Figure 3 Degree of leakage scores.

√Ÿª∑’Ë 2 °“√µ—¥øíπ‡ªìπ “¡ à«π‡æ◊ËÕª√–‡¡‘π°“√√—Ë«´÷¡√–¥—∫
‰¡§√Õπ

Figure 2 Three longitudinal sections for microleakage
evaluation.
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º≈°“√»÷°…“

°“√°√–®“¬§«“¡∂’Ë¢Õß°“√√—Ë«´÷¡· ¥ß„πµ“√“ß∑’Ë 2
°“√√—Ë«´÷¡∑’Ë‡§≈◊Õ∫øíπ‡°‘¥¢÷ÈππâÕ¬∑’Ë ÿ¥°—∫ÕÕªµ‘∫Õπ¥å‡Õø·Õ≈
√Õß≈ß¡“ §◊Õ ‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å·≈–‡§≈’¬√åøî≈‰µ√‡Õ 
∫Õπ¥å ∑—Èß„π°≈ÿà¡§«∫§ÿ¡∑’Ë„™â “√¬÷¥µ‘¥µ“¡§”·π–π”¢Õß
∫√‘…—∑ºŸâº≈‘µ·≈–°≈ÿà¡∑’Ë¡’°“√‡æ‘Ë¡¢—ÈπµÕπ „™â°√¥øÕ øÕ√‘°
°—¥∑’Ëº‘«‡§≈◊Õ∫øíπ °“√√—Ë«´÷¡∑’Ë‡π◊ÈÕøíπ®–‡°‘¥¢÷Èπ°—∫∑ÿ°°≈ÿà¡
„π°≈ÿà¡§«∫§ÿ¡æ∫«à“‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å¡’°“√√—Ë« ÷́¡πâÕ¬°«à“

µ“√“ß∑’Ë 2 · ¥ß°“√°√–®“¬§«“¡∂’Ë¢Õß°“√√—Ë«´÷¡∑’Ë‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ„π≈—°…≥–®”π«π ·≈–√âÕ¬≈–

Table 2 Distribution of microleakage scores in enamel and dentin margins expressed as the frequencies followed
by the percentage.

Group Enamel leakage score Dentin leakage score

0 1 2 3 1 2 3 4

Optibond FL 30 10 0 0 22 17 1 0

(OFL) 75.0% 25.0% 0% 0% 55.0% 42.5% 2.5% 0%

Clearfil SE Bond 19 20 1 0 37 3 0 0

(CSE) 47.5% 50.0% 2.5% 0% 92.5% 7.5% 0% 0%

Clearfil S3 Bond 1 17 21 1 29 11 0 0

(C3S) 2.5% 42.5% 52.5% 2.5% 72.5% 27.5% 0% 0%

Modified Optibond FL 32 7 1 0 36 0 0 0

(MFL) 80.0% 17.5% 2.5% 0% 100.0% 0% 0% 0%

Modified Clearfil SE Bond 23 5 8 0 31 8 1 0

(MSE) 63.9% 13.9% 22.2% 0% 77.5% 20.0% 2.5% .0%

Modified Clearfil S3 Bond 2 25 13 0 23 13 1 3

(M3S) 5.0% 62.5% 32.5% 0% 57.5% 32.5% 2.5% 7.5%

ÕÕªµ‘∫Õπ¥å‡Õø·Õ≈·≈–‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å  à«π„π

°≈ÿà¡∑¥≈Õß∑’Ë¡’°“√ª√—∫‡ª≈’Ë¬π¢—ÈπµÕπæ∫«à“°“√√—Ë«´÷¡‡°‘¥¢÷Èπ

πâÕ¬∑’Ë ÿ¥°—∫ÕÕªµ‘∫Õπ¥å‡Õø·Õ≈ √Õß≈ß¡“ §◊Õ ‡§≈’¬√åøî≈

‡Õ Õ’∫Õπ¥å·≈–‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å «‘‡§√“–Àå§«“¡·µ°µà“ß

¢Õß°“√°√–®“¬§«“¡∂’Ë°“√√—Ë«´÷¡‚¥¬„™â ∂‘µ‘∑¥ Õ∫‰§ ·§«√å

· ¥ß„πµ“√“ß∑’Ë 3 æ∫«à“¡’§«“¡ —¡æ—π∏åÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘√–À«à“ß “√¬÷¥µ‘¥°—∫°“√√—Ë« ÷́¡∑—Èß∑’Ë‡§≈◊Õ∫øíπ·≈–

‡π◊ÈÕøíπ (p=0.000)

µ“√“ß∑’Ë 3 «‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß°“√°√–®“¬§«“¡∂’Ë°“√√—Ë«´÷¡√–À«à“ß°≈ÿà¡ “√¬÷¥µ‘¥‚¥¬„™â ∂‘µ‘∑¥ Õ∫‰§ ·§«√å

Table 3 Analysis of frequency distribution of microleakage scores among adhesive groups utilizing the
Chi-Square test.

Adhesive groups and leakage Adhesive groups and leakage

scores at enamel margin. scores at dentin margin.

Chi-Square 124.890 47.990
df 15 15

Asymp.Sig. (2-sided) .000 .000
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µ“√“ß∑’Ë 4 · ¥ßº≈‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡√–À«à“ß°≈ÿà¡
∑’Ë„™â “√¬÷¥µ‘¥µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ·≈–°≈ÿà¡∑’Ë¡’
°“√‡æ‘Ë¡¢—ÈπµÕπ„™â°√¥øÕ øÕ√‘°°—¥∑’Ëº‘«‡§≈◊Õ∫øíπ æ∫«à“
ÕÕªµ‘∫Õπ¥å‡Õø·Õ≈∑’Ë¡’¢—ÈπµÕπ°“√„™â°√¥øÕ øÕ√‘°°—¥
‡©æ“–∑’Ëº‘«‡§≈◊Õ∫øíπ‚¥¬‰¡à°—¥‡π◊ÈÕøíπ¡’°“√√—Ë« ÷́¡∑’Ë‡π◊ÈÕøíπ
πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡ (p=0.020) ·≈–‰¡à¡’§«“¡·µ°µà“ß¢Õß
°“√√—Ë« ÷́¡∑’Ë‡§≈◊Õ∫øíπ (p=0.763) „π°≈ÿà¡‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å
¡’°“√√—Ë«´÷¡∑’Ë‡§≈◊Õ∫øíππâÕ¬≈ß‡¡◊ËÕ°—¥∑’Ëº‘«‡§≈◊Õ∫øíπ¥â«¬°√¥

øÕ øÕ√‘°°àÕπ∑“ “√¬÷¥µ‘¥ ·µà‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (p=0.864) ‡™àπ‡¥’¬«°—∫°“√√—Ë«´÷¡∑’Ë‡π◊ÈÕøíπ
(p=0.071) ∑’Ë‰¡àæ∫§«“¡·µ°µà“ß∑“ß ∂‘µ‘‡™àπ°—π µ√ß¢â“¡
°—∫°≈ÿà¡‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å´÷Ëß‡§≈◊Õ∫øíπ¡’°“√√—Ë«´÷¡πâÕ¬
≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‡¡◊ËÕ°—¥∑’Ëº‘«‡§≈◊Õ∫øíπ¥â«¬°√¥
øÕ øÕ√‘°°àÕπ∑“ “√¬÷¥µ‘¥ (p=0.000)  à«π°“√√—Ë«´÷¡∑’Ë
‡π◊ÈÕøíπ‰¡à¡’§«“¡·µ°µà“ß°—π (p=0.231) (¿“æ∂à“¬µ—«Õ¬à“ß
°“√„Àâ§–·ππ°“√√—Ë«´÷¡· ¥ß„π√Ÿª∑’Ë 4 ·≈– 5) „π∑ÿ°°≈ÿà¡¢Õß

√Ÿª∑’Ë 4 µ—«Õ¬à“ß°“√√—Ë«´÷¡√–¥—∫‰¡§√Õπ∑’Ëºπ—ß‡§≈◊Õ∫øíπ a) °“√√—Ë«´÷¡√–¥—∫ 0 b) °“√√—Ë«´÷¡√–¥—∫ 1 c) °“√√—Ë«´÷¡√–¥—∫ 2 d)
°“√√—Ë«´÷¡√–¥—∫ 3

Figure 4 Representative of microleakage score along enamel margin (a) showed leakage score = 0, (b) showed
leakage score = 1, (c) showed leakage score = 2, (d) showed leakage score = 3.

µ“√“ß∑’Ë 4 · ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√√—Ë« ÷́¡√–À«à“ß°≈ÿà¡∑’Ë„™â “√¬÷¥µ‘¥µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ·≈–°≈ÿà¡∑’Ë¡’°“√‡æ‘Ë¡¢—Èπ
µÕπ„™â°√¥øÕ øÕ√‘°°—¥∑’Ëº‘«‡§≈◊Õ∫øíπ ‚¥¬°“√∑¥ Õ∫«‘≈§Õ° —́π ´“¬πå ·√ß§å

Table 4 Comparison of leakage between the manufacturersû instructions vs. the modified protocols by Wilcoxon
Signed Rank test.

Leakage of manufacturersû instructions vs. modified protocols

OFL vs. MOFL CSE vs. MSE C3S vs. M3S

enamel dentin Enamel dentin enamel dentin

Z -.302(a) -2.333(a) -.172(a) -1.807(b) -4.185(a) -1.199(a)

Asymp. Sig. .763 .020 .864 .071 .000 .231
(2-tailed)

aBased on negative ranks.
bBased on positive ranks.

OFL = Optibond FL, MOFL = modified Optibond FL, CSE = Clearfil SE Bond, MSE = modified Clearfil SE Bond,
C3S = Clearfil S3 Bond, M3S = modified Clearfil S3 Bond
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 “√¬÷¥µ‘¥¡’°“√√—Ë«´÷¡∑’Ë‡§≈◊Õ∫øíππâÕ¬°«à“∑’Ë‡π◊ÈÕøíπ ¬°‡«âπ
‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å∑’Ë‡ªìπ°≈ÿà¡§«∫§ÿ¡¡’°“√√—Ë«´÷¡∑’Ë‡§≈◊Õ∫øíπ
·≈–‡π◊ÈÕøíπ‰¡à·µ°µà“ß°—π (¥—ß· ¥ß„πµ“√“ß∑’Ë 5) °≈ÿà¡¢Õß
ÕÕªµ‘∫Õπ¥å·Õø‡Õ≈¡’°“√√—Ë«´÷¡∑’Ë‡§≈◊Õ∫øíππâÕ¬∑’Ë ÿ¥Õ¬à“ß¡’
π—¬ ”§—≠ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡Õ◊ËπÊ (¥—ß· ¥ß„πµ“√“ß∑’Ë 6)

·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡∑’Ë‡π◊ÈÕøíπæ∫«à“°≈ÿà¡‡§≈’¬√åøî≈‡Õ 
Õ’∫Õπ¥å¡’°“√√—Ë«´÷¡πâÕ¬°«à“°≈ÿà¡‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥åÕ¬à“ß
¡’π—¬ ”§—≠ ∑—Èß„π°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß ·µà‰¡à·µ°µà“ß
Õ¬à“ß¡’π—¬ ”§—≠°—∫°≈ÿà¡ÕÕªµ‘∫Õπ¥å‡Õø·Õ≈ ∑—Èß∑’Ë‡ªìπ°≈ÿà¡
§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß (¥—ß· ¥ß„πµ“√“ß∑’Ë 7)

√Ÿª∑’Ë 5 µ—«Õ¬à“ß°“√√—Ë« ÷́¡√–¥—∫‰¡§√Õπ∑’Ëºπ—ß‡π◊ÈÕøíπ a) °“√√—Ë« ÷́¡√–¥—∫ 1 b) °“√√—Ë« ÷́¡√–¥—∫ 2 c) °“√√—Ë« ÷́¡√–¥—∫ 3
d) °“√√—Ë«´÷¡√–¥—∫ 4

Figure 5 Representative of microleakage score along dentin margin (a) showed leakage score = 1, (b) showed
leakage score = 2, (c) showed leakage score = 3, (d) showed leakage score = 4.

µ“√“ß∑’Ë 5 · ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡√–À«à“ß‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ„π “√¬÷¥µ‘¥°≈ÿà¡µà“ßÊ  ‚¥¬°“√∑¥ Õ∫«‘≈§Õ° —́π ́ “¬πå
·√ß§å

Table 5 Comparison of leakage between enamel and dentin margins of adhesive groups by Wilcoxon Signed
Rank test.

Leakage of dentin margins vs. enamel margins

OFL MOFL CSE MSE C3S M3S

Z -5.476(a) -5.014(a) -4.031(a) -4.642(a) -.728(b) -2.114(a)

Asymp. Sig. .000 .000 .000 .000 .467 .035

(2-tailed)

aBased on negative ranks.
bBased on positive ranks.

OFL = Optibond FL, MOFL = modified Optibond FL, CSE = Clearfil SE Bond, MSE = modified Clearfil SE Bond,
C3S = Clearfil S3 Bond, M3S = modified Clearfil S3 Bond
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µ“√“ß∑’Ë 6 · ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√√—Ë« ÷́¡∑’Ë‡§≈◊Õ∫øíπ¢Õß°≈ÿà¡ÕÕªµ‘∫Õπ¥å‡Õø·Õ≈°—∫ “√¬÷¥µ‘¥°≈ÿà¡µà“ßÊ ‚¥¬°“√∑¥ Õ∫
«‘≈§Õ° —́π ´“¬πå ·√ß§å

Table 6 Comparison of enamel leakage scores between Optibond FL and other adhesive groups using Wilcoxon
Signed Rank test

CSE - OFL C3S - OFL MSE - OFL M3S - OFL

Z -2.558(a) -5.690(a) -2.049(a) -5.304(a)

Asymp. Sig. .011 .000 .040 .000

(2-tailed)

aBased on negative ranks.
bBased on positive ranks.

OFL = Optibond FL, CSE = Clearfil SE Bond, MSE = modified Clearfil SE Bond, C3S = Clearfil S3 Bond,
M3S = modified Clearfil S3 Bond

µ“√“ß∑’Ë 7 · ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡∑’Ë‡π◊ÈÕøíπ¢Õß°≈ÿà¡‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å°—∫ “√¬÷¥µ‘¥°≈ÿà¡µà“ßÊ ‚¥¬°“√∑¥ Õ∫
«‘≈§Õ° —́π ´“¬πå ·√ß§å

Table 7 Comparison of dentin leakage scores of Clearfil SE Bond group and other adhesive groups using
Wilcoxon Signed Rank test.

OFL - CSE C3S - CSE MOFL - CSE M3S - CSE

Z -1.508
(a)

-4.914(a) -1.732(b) -3.473(a)

Asymp. Sig. .132 .000 .083 .001

(2-tailed)

aBased on negative ranks.
bBased on positive ranks.

OFL = Optibond FL, MOFL = modified Optibond FL, CSE = Clearfil SE Bond, C3S = Clearfil S3 Bond,
M3S = modified Clearfil S3 Bond
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„π°“√«‘®—¬π’Èæ∫«à“¡’°“√√—Ë«´÷¡¢Õß ‘́≈‡«Õ√å‰π‡µ√µ®“°º‘«
πÕ°¢Õß‡§≈◊Õ∫øíπ„π à«π„À≠à¢Õß™‘Èπµ—«Õ¬à“ß‚¥¬‰¡à‰¥â‡°‘¥
µ“¡√Õ¬µàÕ¢Õß‡√´‘π°—∫‡§≈◊Õ∫øíπ (√Ÿª∑’Ë 6)  à«π∑’Ë‡π◊ÈÕøíπ

æ∫°“√√—Ë« ÷́¡¢Õß´‘≈‡«Õ√å‰π‡µ√µ‡¢â“‰ª„π∑àÕ‡π◊ÈÕøíπ„π∫√‘‡«≥
¢Õß‡π◊ÈÕøíπ∑’Ë‰¡à‰¥â‡§≈◊Õ∫¥â«¬¬“∑“‡≈Á∫ (√Ÿª∑’Ë 7)

√Ÿª∑’Ë 6 µ—«Õ¬à“ß°“√√—Ë«´÷¡¢Õß ‘́≈‡«Õ√å‰π‡µ√µ®“°º‘«πÕ°
¢Õß‡§≈◊Õ∫øíπ¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë́ ‘≈‡«Õ√å‰π‡µ√µ
Õ“®√—Ë«´÷¡¡“µ“¡√Õ¬√â“«„π√–¥—∫‰¡§√Õπ„π
‚§√ß √â“ß‡§≈◊Õ∫øíπ

Figure 6 Example of penetration of silver nitrate along
enamel margin, showing the possibility of
origin of silver nitrate penetration being from
microcracks in enamel structure.

√Ÿª∑’Ë 7 µ—«Õ¬à“ß°“√√—Ë«´÷¡¢Õß ‘́≈‡«Õ√å‰π‡µ√µ∫√‘‡«≥‡π◊ÈÕ
øíπ¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë´‘≈‡«Õ√å‰π‡µ√µ Õ“®√—Ë«´÷¡
‡¢â“¡“∑“ß‡§≈◊Õ∫√“°øíπ

Figure 7 Example of penetration of silver nitrate along
dentin margin, showing the possibility of
origin of silver nitrate penetration being from
exposed cementum.
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«‘®“√≥å

 “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’§«“¡‡ªìπ°√¥µË”¡’
ª√– ‘∑∏‘¿“æ„π°“√¬÷¥µ‘¥µàÕ‡π◊ÈÕøíπ Ÿß „π√–¥—∫‡ªìπ∑’Ë
¬Õ¡√—∫∑—Èß„π°“√»÷°…“§«“¡§ß∑π„πÀâÕßªØ‘∫—µ‘°“√·≈–°“√
»÷°…“∑“ß§≈‘π‘°«à“‡∑’¬∫‡∑à“°—∫°“√¬÷¥µ‘¥µàÕ‡π◊ÈÕøíπ¢Õß “√
¬÷¥µ‘¥√–∫∫‡Õ∑™å·Õπ¥å√‘π å15-18 ·µà¬—ß¡’¢âÕ¥âÕ¬„π°“√¬÷¥µ‘¥
°—∫‡§≈◊Õ∫øíπ ‡π◊ËÕß®“°æ∫Õÿ∫—µ‘°“√≥å°“√µ‘¥ ’∑’Ë∫√‘‡«≥¢Õ∫
¢Õß«— ¥ÿ∫Ÿ√≥–∑’Ë‡ªìπ‡§≈◊Õ∫øíπ‰¥âÕ¬à“ß√«¥‡√Á«8,9,19-23 °“√
¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπ‡ªìπ°“√¬÷¥µ‘¥∑’Ë¡’§«“¡·π∫ π‘∑·≈–§«“¡
§ß∑π¡“°°«à“∑’Ë‡π◊ÈÕøíπ °“√¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπ„™âÀ≈—°°“√
°“√‡°‘¥°“√¬÷¥µ‘¥∑“ß°≈√–¥—∫®ÿ≈¿“§¢Õß‡√´‘π‚¡‚π‡¡Õ√å‡¢â“‰ª
„π√Ÿæ√ÿπ∑’Ë‡°‘¥®“°°“√ª√—∫ ¿“æº‘«øíπ¥â«¬ “√∑’Ë¡’§«“¡‡ªìπ°√¥
≈—°…≥–æ◊Èπº‘«·≈–§«“¡≈÷°¿“¬À≈—ß°“√≈–≈“¬·√à∏“µÿ®÷ß¡’º≈
Õ¬à“ß¡“°µàÕ°“√¬÷¥µ‘¥∑’Ë‡°‘¥¢÷Èπ10 °“√„™â “√¬÷¥µ‘¥√–∫∫‡Õ∑™å-
·Õπ¥å√‘π å∑’Ë¡’°“√„™â°√¥øÕ øÕ√‘°°—¥‡§≈◊Õ∫øíπ®÷ß‡ªìπ√–∫∫
∑’Ë„Àâ°“√¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπÕ¬à“ß‡À¡“– ¡ „π¢≥–∑’Ë “√¬÷¥
µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’§«“¡‡ªìπ°√¥µË”≈–≈“¬º‘«øíπ‰¥â‡æ’¬ß
∫“ß à«π ‰¡à “¡“√∂°—¥º‘«‡§≈◊Õ∫øíπ‰¥â¥’‡À¡◊Õπ°“√„™â°√¥
øÕ øÕ√‘°24  “√¬÷¥µ‘¥√–∫∫π’È®÷ß¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπ‰¥â
‰¡à¥’11,25-27 °“√«‘®—¬π’È„Àâ§«“¡ π„®°“√‡æ‘Ë¡¢—ÈπµÕπ‚¥¬„™â
°√¥øÕ øÕ√‘°°—¥‡§≈◊Õ∫øíπ«à“¡’º≈™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ
≈¥°“√√—Ë«´÷¡µ“¡¢Õ∫¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë‡§≈◊Õ∫
øíπ‰¥âÀ√◊Õ‰¡à ‚¥¬∑¥≈Õß°—∫ “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’
§«“¡‡ªìπ°√¥µË” 2 ™π‘¥ ∑¥ Õ∫°“√√—Ë«´÷¡√–¥—∫‰¡§√Õπ‡æ◊ËÕ
ª√–‡¡‘π§«“¡·π∫ π‘∑ ¡’°≈ÿà¡«‘®—¬À≈“¬°≈ÿà¡ π„®°“√ª√—∫
‡ª≈’Ë¬π¢—ÈπµÕπ°“√„™âß“π¢Õß√–∫∫‡´≈øá‡Õ∑™å‡æ◊ËÕª√—∫ª√ÿß
§ÿ≥¿“æ°“√¬÷¥µ‘¥∑’Ë‡§≈◊Õ∫øíπ ‚¥¬°“√»÷°…“°àÕπÀπâ“¡—°‡ªìπ
°“√∑¥ Õ∫·√ß¥÷ß√–¥—∫‰¡§√Õπ ´÷Ëßæ∫«à“‰¥â§à“°”≈—ß·√ß¥÷ß
√–¥—∫‰¡§√Õπ∑’Ë Ÿß¢÷Èπ14,28,29 ·µà∫“ßß“π«‘®—¬√“¬ß“π«à“‰¥â
§à“°”≈—ß·√ß¥÷ß√–¥—∫‰¡§√Õπ∑’Ë Ÿß¢÷Èπ ·µà‰¡à¡’π—¬ ”§Ì≠∑“ß
 ∂‘µ‘30 °“√»÷°…“∑’Ë∑”„π§≈‘π‘°‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’
π—¬ ”§—≠„π·ßà¢Õß°“√√—Ë« ÷́¡À√◊Õ°“√µ‘¥ ’µ“¡¢Õ∫ °“√‡°‘¥
√Õ¬ºÿ´È” °“√À≈ÿ¥ÕÕ° À√◊Õ°“√ ÷°°√àÕπµ“¡¢Õ∫ √–À«à“ß
°≈ÿà¡∑’Ë„™â‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥åµ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ
°—∫°≈ÿà¡∑’Ë„™â°√¥øÕ øÕ√‘°°—¥‡§≈◊Õ∫øíπ°àÕπ ∂÷ß·¡â„π°≈ÿà¡À≈—ß
æ∫°“√‡ ◊ËÕ¡∫√‘‡«≥¢Õ∫«— ¥ÿ∑’Ë‡ªìπ‡§≈◊Õ∫øíπ‡°‘¥¢÷Èπ¡“°°«à“
·µà√Õ¬‡ ◊ËÕ¡∑’Ë‡°‘¥¡’¢π“¥‡≈Á°·≈–‰¡à¡’º≈‡ ’¬∑“ß§≈‘π‘°13,31,32

®“°º≈°“√»÷°…“π’Èæ∫«à“ ‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å¡’°“√
√—Ë«´÷¡∑’Ë‡§≈◊Õ∫øíππâÕ¬≈ß‡¡◊ËÕ°—¥∑’Ëº‘«‡§≈◊Õ∫øíπ¥â«¬°√¥

øÕ øÕ√‘°°àÕπ∑“ “√¬÷¥µ‘¥ ·µà‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ ∑’Ë‡ªìπ‡™àππ’È‡π◊ËÕß®“°¡’ à«πª√–°Õ∫ à«π
Àπ÷Ëß¢Õß “√¬÷¥µ‘¥∑’Ë¡’§«“¡‡ªìπ°√¥ ·µà‰¡à “¡“√∂‡°‘¥ªØ‘°‘√‘¬“
‚æ≈’‡¡Õ‰√‡´™—Ëπ (non-polymerizable acidic monomer)33

°≈“¬‡ªìπ à«π∑’Ëßà“¬µàÕ°“√ ≈“¬µ—« πÕ°®“°π’Èº≈¢ÕßªØ‘°‘√‘¬“
‡§¡’√–À«à“ßº≈÷°‰Œ¥√Õ°´’Õ–æ“‰∑µå°—∫øíß§å™—ππÕ≈‚¡‚π‡¡Õ√å
Õ“®∑”„Àâ‡°‘¥‡°≈◊Õ¢Õß·§≈‡ ’́¬¡15 ∑’ËÕ“®®–¢—¥¢«“ß°“√
·∑√°´÷¡¢Õß‡√´‘π‡¢â“‰ª„πæ◊Èπº‘«‡§≈◊Õ∫øíπÀ≈—ß°“√„™â°√¥°—¥
À≈—°°“√¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å §◊Õ °“√„™â‚¡‚π‡¡Õ√å
∑’Ë¡’§«“¡‡ªìπ°√¥∑’Ë “¡“√∂‡°‘¥ªØ‘°‘√‘¬“‚æ≈’‡¡Õ‰√‡´™—Ëπ‰¥â
(polymerizable acidic monomer) ·∑√° ÷́¡‰ªæ√âÕ¡Ê °—∫
°“√≈–≈“¬·√à∏“µÿ‡æ◊ËÕ‡µ√’¬¡°“√¬÷¥µ‘¥ (priming) πÈ”®÷ß
‡ªìπ à«πª√–°Õ∫ ”§—≠„π°“√∑”„Àâ°√¥„π‚¡‚π‡¡Õ√å·µ°µ—«
·≈–≈–≈“¬·√à∏“µÿ34 ‡¡◊ËÕ “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å¡’°“√
‡æ‘Ë¡§«“¡‡¢â¡¢âπ¢Õß‡√ ‘́π à«π∑’Ë™Õ∫πÈ” °“√°”®—¥πÈ”∑’Ë¡’„π
 “√¬÷¥µ‘¥®–∑”‰¥â¬“°¢÷Èπ·≈–µ°§â“ß∑’Ë√Õ¬µàÕ¢Õß‡√ ‘́π  àß
º≈‡ ’¬µàÕ§ÿ≥¿“æ·≈–§ÿ≥ ¡∫—µ‘‡™‘ß°≈¢Õß‡√´‘π∑’Ë‡°‘¥‚æ≈’
‡¡Õ‰√ ǻ35,36 Õ“® àßº≈„Àâ°“√·π∫µ—«µ“¡¢Õ∫∑’Ë‡§≈◊Õ∫øíπ‰¡à¥’
¡“°Õ¬à“ß∑’Ë§“¥‰«â ¥—ßπ—Èπ·π«∑“ß„π°“√ª√—∫ª√ÿßª√– ‘∑∏‘¿“æ
°“√¬÷¥µ‘¥¢Õß‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥åÕ’°∑“ßÀπ÷Ëß∑’Ëπà“®–¡’°“√
»÷°…“„πÕπ“§µ ‰¥â·°à °“√°—¥‡©æ“–º‘«‡§≈◊Õ∫øíπ¥â«¬°√¥
øÕ øÕ√‘° ·≈–∑“‡Õ Õ’‰æ√¡å‡¡Õ√å‡©æ“–∑’Ë‡π◊ÈÕøíπ ·≈â«®÷ß∑“
 “√·Õ¥Œ’´‘ø∑—Ë«∑—Èß‚æ√ßøíπ ´÷Ëß«‘∏’∑’Ëπ”‡ πÕπ’È∑”„Àâ¢—ÈπµÕπ
°“√∑”ß“π®–§≈â“¬°—∫°“√„™â “√¬÷¥µ‘¥√–∫∫‡Õ∑™å·Õπ¥å√‘π å
·µ°µà“ßµ√ß∑’Ë‡π◊ÈÕøíπ‰¡à‰¥â‚¥πª√—∫ ¿“æ´È”

 “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å ‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å°—∫
‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å º≈‘µ®“°∫√‘…—∑‡¥’¬«°—π·≈–¡’ à«π
ª√–°Õ∫‡À¡◊Õπ°—π ·µà‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å¡’ª√– ‘∑∏‘¿“æ
ªÑÕß°—π°“√√—Ë«´÷¡‰¥â¥’°«à“∑—Èß∑’Ë‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ ‡π◊ËÕß
®“°‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å¡’ à«πª√–°Õ∫∑’Ë™Õ∫πÈ”·¬°ÕÕ°¡“
„π¢«¥‰æ√¡å‡¡Õ√å °“√°”®—¥πÈ”∑’Ëµ°§â“ß∑”‰¥âßà“¬°«à“ ·≈–Õ“®
 ¡∫Ÿ√≥å°«à“‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å∑’Ë¡’°“√√«¡ à«πª√–°Õ∫
∑—Èß∑’Ë™Õ∫πÈ”·≈–‰¡à™Õ∫πÈ”„π¢«¥‡¥’¬«°—π ∑”„Àâ°“√°”®—¥πÈ”
∑”‰¥â¬“°¢÷Èπ πÕ°®“°π’È —¥ à«π¢Õß‡√´‘π‚¡‚π‡¡Õ√å∑’Ë≈¥≈ß
¬—ß àßº≈µàÕ§ÿ≥¿“æ°“√¬÷¥µ‘¥¥â«¬18,25 ‡¡◊ËÕ‡æ‘Ë¡¢—ÈπµÕπ°“√
°—¥‡§≈◊Õ∫øíπ¥â«¬°√¥°≈ÿà¡‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å¡’°“√√—Ë«´÷¡
∑’Ë‡§≈◊Õ∫øíππâÕ¬≈ß ‡π◊ËÕß®“°¡’°“√¬÷¥µ‘¥√–¥—∫®ÿ≈¿“§∑’Ëº‘«
‡§≈◊Õ∫øíπ‡æ‘Ë¡¢÷Èπ «‘∏’Õ◊Ëπ∑’ËºŸâ«‘®—¬¢Õ‡ πÕ·π–„Àâ∑”°“√»÷°…“
µàÕ‰ª„πÕπ“§µ‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√ªÑÕß°—π°“√√—Ë«´÷¡µ“¡
¢Õ∫¢Õß “√¬÷¥µ‘¥‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å ‰¥â·°à °“√∑“ “√
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∫Õπ¥‘ß‡√´‘π∑’Ë‰¡à™Õ∫πÈ” (hydrophobic bonding resin)
À≈“¬Ê ™—Èπ·≈â«©“¬· ß∑—∫∫π “√¬÷¥µ‘¥∑’Ë‚æ≈’‡¡Õ‰√´å·≈â«
‡æ◊ËÕ‡ªìπ°“√ªî¥À√◊Õª°ªÑÕß√Õ¬µàÕ¢Õß°“√¬÷¥µ‘¥ (bonding
interface) ‰¡à„Àâ‰¥â√—∫º≈°√–∑∫®“°°“√µ°§â“ß¢Õß§«“¡™◊Èπ
„π‡π◊ÈÕ¢Õß™—Èπ·Õ¥Œ’́ ‘ø πÕ°®“°π’È «‘∏’°“√°”®—¥µ—«∑”≈–≈“¬
„ÀâÀ¡¥®√‘ßÊ °Á‡ªìπ ‘Ëß∑’Ë§«√∑”°“√»÷°…“µàÕ‰ª

¡’°“√»÷°…“∑’Ë· ¥ß„Àâ‡ÀÁπ«à“ °“√¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπ‡ªìπ
°“√¬÷¥µ‘¥∑’Ë¡’§«“¡·π∫ π‘∑·≈–§«“¡§ß∑π¡“°°«à“∑’Ë‡π◊ÈÕøíπ37

‡™àπ‡¥’¬«°—∫„π°“√»÷°…“π’È ‡π◊ËÕß®“°§ÿ≥ ¡∫—µ‘‚§√ß √â“ß
·≈– à«πª√–°Õ∫∑’Ë¡’≈—°…≥–‡ªìπ‡π◊ÈÕ‡¥’¬«°—π¢Õß‡§≈◊Õ∫øíπ10

„π¢≥–∑’Ë‡π◊ÈÕøíπ¡’§«“¡À≈“°À≈“¬¢Õß‚§√ß √â“ß·≈–Õß§å-
ª√–°Õ∫ ∑”„Àâ¬“°µàÕ°“√ √â“ß°“√¬÷¥µ‘¥∑’Ë¥’∑’Ë “¡“√∂µâ“π∑“π
µàÕº≈¢Õß°“√À¥µ—«®“°ªØ‘°‘√‘¬“‚æ≈’‡¡Õ‰√‡´™—π38-40 °≈ÿà¡
¢ÕßÕÕªµ‘∫Õπ¥å‡Õø·Õ≈∑’Ë¡’°“√∑“‡©æ“–‰æ√¡å‡¡Õ√å∑’Ë‡π◊ÈÕøíπ
æ∫«à“¡’°“√√—Ë«´÷¡∑’Ë‡π◊ÈÕøíππâÕ¬≈ß ‡π◊ËÕß®“°‰æ√¡å‡¡Õ√å¢Õß
ÕÕªµ‘∫Õπ¥å‡Õø‡‡Õ≈¡’§à“§«“¡‡ªìπ°√¥ª√–¡“≥ 1.5  “¡“√∂
≈–≈“¬·√à∏“µÿ∑’Ë‡π◊ÈÕøíπ‰¥â ª√–°Õ∫°—∫°“√„™â°√¥øÕ øÕ√‘°
°—¥‡π◊ÈÕøíπ°àÕπ∑“‰æ√¡å‡¡Õ√å Õ“®‡ªìπº≈„Àâ‡π◊ÈÕøíπ∂Ÿ°
≈–≈“¬·√à∏“µÿÕÕ°¡“°‡°‘π‰ª41 §«“¡‡ªìπ°√¥·≈–√–¬–‡«≈“
∑’Ë„™â„π°“√∑“‰æ√¡å‡¡Õ√å °“√∑“‰æ√¡å‡¡Õ√å¥â«¬°“√°«π‡∫“Ê
∑”„Àâ¡’°“√≈–≈“¬·√à∏“µÿ¡“°¢÷Èπ42 ®“°°“√»÷°…“π’Èæ∫°“√
√—Ë«´÷¡∑’Ë‡π◊ÈÕøíπ¡“°¢÷Èπ Õ“®‡π◊ËÕß¡“®“°°“√·∑√° ÷́¡¢Õß
‡√´‘π‚¡‚π‡¡Õ√å∑’Ë‰¡à ¡∫Ÿ√≥å®“°°“√∑’Ë‡π◊ÈÕøíπ‰¥â√—∫°“√ª√—∫
 ¿“æ∂÷ß Õß§√—Èß43 ‚¥¬π—°«‘®—¬‡™◊ËÕ«à“°“√∑’Ë‰æ√‡¡Õ√å¢Õß
ÕÕªµ‘∫Õπ¥å‡Õø‡‡Õ≈¡’§«“¡‡ªìπ°√¥πà“®– àßº≈„Àâ¡’°“√‡ªî¥‡º¬
‚§√ß¢à“¬¢Õß§Õ≈≈“‡®π‡æ‘Ë¡‡µ‘¡¡“°¢÷Èπ‰ªÕ’° ®“°∑’Ë‰¥â√—∫º≈
®“°°√¥øÕ øÕ√‘°°—¥¡“·≈â« ∑”„ÀâÕ“®‰¡à‡°‘¥°“√‰Œ∫√‘‰¥ ǻ
(hybridize) ∑’Ë ¡∫Ÿ√≥å

Õ’° “‡ÀµÿÀπ÷Ëß¢Õß°“√√—Ë«´÷¡πà“®–‡°‘¥¢÷Èπ®“°°“√À¥µ—«
®“°ªØ‘°√‘¬“‚æ≈’‡¡Õ‰√‡´™—π ÷́Ëß®–∂Ÿ°µâ“π∑“π‚¥¬°“√¬÷¥µ‘¥
∫√‘‡«≥ºπ—ß¢Õß‚æ√ßøíπ ‚¥¬¡’∑‘»∑“ß„π°“√À¥µ—«‡¢â“À“
µ”·Àπàß∑’Ë¡’°“√¬÷¥µ‘¥∑’Ë·¢Áß·√ß44 ºπ—ß∫√‘‡«≥‡π◊ÈÕøíπ∑’Ë¡’
°“√¬÷¥µ‘¥∑’Ë¥âÕ¬°«à“‡§≈◊Õ∫øíπ®÷ß¡’°“√∑”≈“¬°“√¬÷¥µ‘¥·≈–
√—Ë«´÷¡¡“°¢÷Èπ45 °“√√—Ë«´÷¡¢Õß´‘≈‡«Õ√å‰π‡µ√µ®“°º‘«πÕ°¢Õß
‡§≈◊Õ∫øíπ∑’Ëæ∫„π à«π„À≠à¢Õß™‘Èπµ—«Õ¬à“ßπà“®–‡ªìπº≈®“°
°“√À¥µ—«®“°ªØ‘°√‘¬“‚æ≈’‡¡Õ‰√‡´™—π ‚¥¬·√ßÀ¥µ—«‡°‘¥
∫√‘‡«≥√Õ¬µàÕ¢Õß‡√´‘π°—∫øíπ ·√ßÀ¥µ—«∑’Ë Ÿß “¡“√∂∑”„Àâ
 à«π¢ÕßøíπÀ√◊Õ«— ¥ÿ∫Ÿ√≥–¡’°“√·µ°À—°∫√‘‡«≥¢Õ∫‰¥â ´÷Ëß
‚¥¬∏√√¡™“µ‘‡§≈◊Õ∫øíπ®–·µ°ßà“¬ ‡π◊ËÕß®“°‡ª√“– ‰¡à

 “¡“√∂∑πµàÕ·√ß¥÷ß46 πÕ°®“°π’È¢—ÈπµÕπ„π°“√°√Õ‡µ√’¬¡
øíπ∑”„Àâ‡°‘¥√Õ¬√â“«√–¥—∫‰¡§√Õπ„π‡§≈◊Õ∫øíπ‰¥â‡™àπ°—π47

®“°°“√∑’Ë́ ‘≈‡«Õ√å‰π‡µ√µ¡’Õπÿ¿“§‡≈Á°¡“°48 ·≈– “√≈–≈“¬
¡’§«“¡‡ªìπ°√¥‡≈Á°πâÕ¬34 ®÷ß·∑√°´÷¡‡¢â“‰ª„πøíπ‰¥â¥’ ®÷ß
Õ“®¡’°“√·∑√° ÷́¡¢Õß ‘́≈‡«Õ√å‰π‡µ√µ‡¢â“‰ª„π∑àÕ‡π◊ÈÕøíπ„π
∫√‘‡«≥¢Õß‡π◊ÈÕøíπÀ√◊Õ‡§≈◊Õ∫√“°øíπ∑’Ë‰¡à‰¥â‡§≈◊Õ∫¥â«¬¬“
∑“‡≈Á∫ ÷́ËßÕ“®®–√∫°«π°“√Õà“π§à“°“√√—Ë« ÷́¡ Õ¬à“ß‰√°Á¥’
°“√·ª≈º≈°“√√—Ë«´÷¡∂Ÿ°®”°—¥‚¥¬ “¡“√∂Õà“πº≈‰¥â‡©æ“–
®“° à«π∑’Ë‡ªìπº≈‘µº≈ (product) ®“°°“√∑”ªØ‘°√‘¬“¢Õß
´‘≈‡«Õ√å‰π‡µ√µ°—∫πÈ”¬“≈â“ßøî≈¡å∑’Ë¡’Õπÿ¿“§„À≠à°«à“49 ‡∑à“π—Èπ
Õ“®¡’ à«π∑’ËÕà“πº≈‰¡à‰¥â‡æ√“–πÈ”¬“≈â“ßøî≈å¡‰¡à‰¥â‡¢â“∂÷ß
¢âÕ¥âÕ¬¢Õß°“√ª√–‡¡‘π°“√√—Ë«´÷¡π’È §◊Õ ‡ªìπ°“√‡°Á∫¢âÕ¡Ÿ≈
‡ªìπ™à«ß∑’Ë¡’§«“¡·µ°µà“ß„π·µà≈–°≈ÿà¡‡æ’¬ß‡≈Á°πâÕ¬ ∑”„Àâ
·ª≈º≈‰¥â¬“°·≈–¡’§«“¡‰«„π°“√∑¥≈ÕßπâÕ¬ °“√Õà“π§à“
°“√√—Ë«´÷¡®“°™‘Èπµ—«Õ¬à“ß∑—Èß “¡™‘Èπ∑’Ëµ—¥®“°‚æ√ßøíπ‡¥’¬«°—π
®–™à«¬„ÀâÀ≈’°‡≈’Ë¬ß°“√Õà“π§à“°“√√—Ë«´÷¡∑’ËµË”‡°‘π‰ª ·≈–
‡æ√“–°“√√—Ë«´÷¡‡°‘¥¡“°∑’Ë∫√‘‡«≥¢Õ∫¥â“π¢â“ß¢Õß‚æ√ßøíπ
°“√«‘®—¬π’È®÷ßÕà“π§à“√—Ë«´÷¡®“°™‘Èπµ—«Õ¬à“ß¥â“π¢â“ß¥â«¬ Õ¬à“ß‰√
°Á¥’  °“√µ—¥™‘Èπµ—«Õ¬à“ß¡“°™‘Èπ°«à“π’È‰¡à “¡“√∂∑”‰¥â‡π◊ËÕß®“°
∂Ÿ°®”°—¥®“°√Ÿª√à“ß¢Õßøíπ50

®“°º≈°“√»÷°…“§√—Èßπ’È °≈ÿà¡π—°«‘®—¬¡’¢âÕ —ß‡°µ«à“ °“√
„™â “√¬÷¥µ‘¥„π°“√∫Ÿ√≥–øíπ√à«¡°—∫‡√´‘π §Õ¡‚æ ‘µ ‡ªìπ
°√–∫«π°“√∑’Ë≈–‡Õ’¬¥ÕàÕπ µâÕß°“√§«“¡ª√–≥’µ ·≈–
√–¡—¥√–«—ß∑ÿ°¢—ÈπµÕπ µ≈Õ¥®π°“√‡≈◊Õ°„™â√–∫∫¢Õß “√¬÷¥
µ‘¥µâÕß‡≈◊Õ°„Àâ‡À¡“– ¡°—∫°√≥’ºŸâªÉ«¬π—ÈπÊ  “√¬÷¥µ‘¥√–∫∫
‡´≈øá‡Õ∑™å∑’Ë¡’§«“¡‡ªìπ°√¥µË”™π‘¥ Õß¢—ÈπµÕπÕ“®‡À¡“–·°à
°“√¬÷¥µ‘¥°—∫‚æ√ßøíπ∑’Ë¡’·µà‡π◊ÈÕøíπ ·µà°“√¬÷¥°—∫‡§≈◊Õ∫øíπ
¬—ß‡ªìπªí≠À“Õ¬Ÿà ∂÷ß·¡â®–æ¬“¬“¡„™â°√¥øÕ øÕ√‘°°—¥‡©æ“–
∑’Ë‡§≈◊Õ∫øíπ°àÕπæ∫«à“‰¡à‰¥â™à«¬ªÑÕß°—π°“√√—Ë«´÷¡Õ¬à“ß¡’π—¬
 ”§—≠ ·≈–°“√‡æ‘Ë¡¢—ÈπµÕπ¬—ß∑”„Àâ«— ¥ÿ√–∫∫π’È‰¡à‰¥â∂Ÿ°„™â
ß“πµ“¡«—µ∂ÿª√– ß§å¥—Èß‡¥‘¡¢ÕßºŸâº≈‘µ π—Ëπ§◊Õ°“√≈¥¢—ÈπµÕπ
·≈–°“√„™âß“π‰¥âßà“¬¢÷Èπ ∂÷ß·¡â«à“º≈°“√»÷°…“· ¥ß«à“ “√
¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’§«“¡‡ªìπ°√¥µË”™π‘¥¢—ÈπµÕπ‡¥’¬«
¡’°“√√—Ë«´÷¡∑’Ë‡§≈◊Õ∫øíπ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ¡’°“√„™â°√¥
øÕ øÕ√‘°°—¥∑’Ë‡§≈◊Õ∫øíπ°àÕπ Õ¬à“ß‰√°Á¥’ æ∫«à“°“√√—Ë«´÷¡
¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’§«“¡‡ªìπ°√¥µË”™π‘¥¢—ÈπµÕπ
‡¥’¬«°Á¬—ß¡’¡“°°«à“ “√¬÷¥µ‘¥Õ’° 2 √–∫∫∑’Ë„™â„π°“√»÷°…“π’È
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Abstract

Objective To evaluate microleakage of class V resin composite restorations when using three resin
adhesives according to manufacturersû instructions compared to the modified application protocols.

Materials and methods Standard class V cavities were prepared in 60 human extracted premolars.
Three adhesives were investigated; Optibond FL, Clearfil SE Bond and Clearfil S3 Bond. Adhesives
used according to manufacturersû instructions were used as controls, compared to groups using
modified application protocols. After 5,000 thermal cycles, microleakage test was performed and the
results were analyzed using Chi-Square and Wilcoxon Signed Rank tests at a 95% confidence level.

Results Clearfil SE Bond samples exhibited lower enamel leakage values, compared to controls,
when beforehand enamel was etched with phosphoric acid; however, no statistically significant
difference was shown. Leakage of Clearfil S3 Bond at enamel margin of the modified protocol
group was found to be statistically lower than the control group. Modified application of Optibond
FL presented less leakage at dentin margin, compared to control group, significantly.

Conclusion There was no difference in leakage prevention at enamel margin of Clearfil SE Bond
when used according to manufacturersû instructions compared to the modified protocol. In contrast to
Clearfil S3 Bond, leakage was found to be significantly lower in group that enamel was beforehand
etched compared to that found in group using the manufacturersû protocol. Optibond FL group
showed significant less leakage when dentin was only treated with primer.

(CU Dent J. 2009;32:23-38)
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