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º≈¢Õß°“√ªπ‡ªóôÕππÈ”≈“¬∑’Ë¡’µàÕ§«“¡·¢Áß·√ß

¢Õßæ—π∏–‡©◊Õπ/ªÕ°¢Õß«— ¥ÿµ‘¥¬÷¥∑“ß

∑—πµ°√√¡®—¥øíπ√–À«à“ß·∫√Á°‡°µ·≈–º‘«øíπ

‡Õ°™—¬ ƒ°…åæ‘∑—°…åæ“≥‘™ ∑.∫.1

‰æ∫Ÿ≈¬å ‡µ™–‡≈‘»‰æ»“≈ ∑.∫., Ph.D., Õ.∑. (∑—πµ°√√¡®—¥øíπ)2

»ÿ¿¡“» ª√‘ —≠‚≠¥¡3

«“√‘≥’ »√’¡À“‚™µ–3

Õ‘∑∏‘»—°¥‘Ï ¥«ßæ—µ√“3

1ΩÉ“¬∑—πµ°√√¡ ‚√ßæ¬“∫“≈µ“æ√–¬“ ®—ßÀ«—¥ √–·°â«
2¿“§«‘™“∑—πµ°√√¡®—¥øíπ §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
3π‘ ‘µª√‘≠≠“∫—≥±‘µ §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“º≈¢Õß°“√ªπ‡ªóôÕππÈ”≈“¬∑’Ë¡’µàÕ§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°¢Õß«— ¥ÿµ‘¥¬÷¥∑“ß
∑—πµ°√√¡®—¥øíπ√–À«à“ß·∫√Á°‡°µ·≈–º‘«øíπ

«— ¥ÿ·≈–«‘∏’°“√ ‡µ√’¬¡øíπ°√“¡πâÕ¬∫π®”π«π 45 ’́Ë ·∫àß‡ªìπ 3 °≈ÿà¡Ê ≈– 15 ’́Ë ‡µ√’¬¡º‘«øíπ¥â«¬ºßæ—¡¡‘´
·≈–°√¥øÕ øÕ√‘° ≈â“ßπÈ”·≈–‡ªÉ“·Àâß π”·∫√Á°‡°µµ‘¥≈ß∫πº‘«øíπ¥â«¬«— ¥ÿµ‘¥¬÷¥™π‘¥∫à¡¥â«¬· ß ¿“¬„µâ 3 ‡ß◊ËÕπ‰¢
°≈ÿà¡ 1 ‰¡à¡’°“√ªπ‡ªóôÕππÈ”≈“¬ °≈ÿà¡ 2 ¡’°“√ªπ‡ªóôÕππÈ”≈“¬À≈—ß°“√∑“ “√‰æ√‡¡Õ√å °≈ÿà¡ 3 ¡’°“√ªπ‡ªóôÕπ
πÈ”≈“¬·µà‡ªÉ“·Àâß°àÕπ∑“ “√‰æ√‡¡Õ√å‡æ◊ËÕ∑”°“√¬÷¥µ‘¥ π”µ—«Õ¬à“ß∑—ÈßÀ¡¥·™àπÈ”°≈—Ëπ∑’Ë 37 Õß»“‡´≈‡ ’́¬  24 ™—Ë«‚¡ß
«—¥§à“§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°¥â«¬‡§√◊ËÕß∑¥ Õ∫ “°≈Õ‘π µ√Õπ ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬§«“¡·¢Áß·√ß
¢Õßæ—π∏–‡©◊Õπ/ªÕ°„π·µà≈–°≈ÿà¡‚¥¬„™â°“√«‘‡§√“–Àå∑“ß ∂‘µ‘§à“§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬« ·≈–«—¥§à“°“√
‡À≈◊ÕÕ¬Ÿà¢Õß«— ¥ÿµ‘¥¬÷¥∫πµ—«øíπ¥â«¬§à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß«— ¥ÿµ‘¥¬÷¥ ·≈–∑¥ Õ∫‚¥¬§à“ ∂‘µ‘‰§ ·§«√å ∑’Ë√–¥—∫
§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

º≈°“√»÷°…“ §à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°¢Õß°≈ÿà¡ 1 2 ·≈– 3 ‡∑à“°—∫ 15.4 7.1 ·≈– 16.9 ‡¡°–
ª“ §“≈µ“¡≈”¥—∫ §«“¡·¢Áß·√ßæ—π∏–¢Õß°≈ÿà¡∑’Ë 2 πâÕ¬°«à“°≈ÿà¡∑’Ë 1 ·≈– 3 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ „π°≈ÿà¡∑’Ë
2 æ∫«à“¡’°“√¬÷¥µ‘¥≈â¡‡À≈«°àÕπ°“√∑¥ Õ∫®”π«π 6 µ—«®“° 15 µ—« „π¢≥–∑’Ë°≈ÿà¡∑’Ë 1 ·≈– 3 ‰¡àæ∫°“√¬÷¥µ‘¥
≈â¡‡À≈«‡°‘¥¢÷Èπ°àÕπ°“√∑¥ Õ∫  ”À√—∫·∫√Á°‡°µ∑’Ë‰¡à¡’§«“¡≈â¡‡À≈«„π°≈ÿà¡∑’Ë 2 æ∫«à“§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õß
æ—π∏–‡©◊Õπ/ªÕ°‡∑à“°—∫ 11.9 ‡¡°–ª“ §“≈ ÷́Ëß‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ë 1 ·≈– 3 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π
§à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß«— ¥ÿµ‘¥¬÷¥∑’Ë¡’§–·ππ 4 ·≈– 5 ́ ÷Ëß‡ªìπ°≈ÿà¡∑’Ë¡’«— ¥ÿµ‘¥¬÷¥‡À≈◊Õµ‘¥Õ¬Ÿà∑’Ëº‘«øíππâÕ¬°«à“√âÕ¬≈–
10 ¡’√âÕ¬≈– 53.3 100 ·≈– 73.3 „π°≈ÿà¡∑’Ë 1 2 ·≈– 3 µ“¡≈”¥—∫
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∫∑π”

„π°“√®—¥øíπ™π‘¥µ‘¥·πàπµâÕß∑”°“√¬÷¥µ‘¥·∫√Á°‡°µ
(Bracket) ∫πº‘«øíπ∑’Ëºà“π°“√ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥
‡æ◊ËÕ„Àâ‡°‘¥√Ÿæ√ÿπ (porosity) ∫πº‘«øíπ ·≈–∑“ “√‰æ√‡¡Õ√å
(Primer) ‡æ◊ËÕ™à«¬„π°“√¬÷¥µ‘¥·≈–‡æ‘Ë¡æ◊Èπ∑’Ë„π°“√¬÷¥µ‘¥
¢Õß«— ¥ÿµ‘¥¬÷¥ °“√¬÷¥µ‘¥¢Õß«— ¥ÿµ‘¥¬÷¥‡ªìπ°“√¬÷¥µ‘¥∑“ß°≈
(Mechanical retention)1 ‡√’¬°«‘∏’¥—ß°≈à“««à“ °“√¬÷¥µ‘¥
‚¥¬µ√ß (Direct bonding) ‰¥âπ”¡“„™â„π∑“ß∑—πµ°√√¡®—¥
øíπ¡“µ—Èß·µàªï 19652 ‚¥¬°“√¬÷¥µ‘¥·∫√Á°‡°µ∑“ß∑—πµ°√√¡
®—¥øíπ ®–µâÕß¡’§«“¡·¢Áß·√ß¢Õßæ—π∏–∑’Ë¡“°‡æ’¬ßæÕ„π
°“√„™âß“π∑“ß§≈‘π‘°„π™à«ß 6 ∂÷ß 8 ‡¡°–ª“ §“≈3 ´÷Ëß¡’
 à«π ”§—≠µàÕº≈¢Õß°“√√—°…“∑“ß∑—πµ°√√¡®—¥øíπ  à«π„π
¢—ÈπµÕπ°“√∂Õ¥·∫√Á°‡°µ°ÁµâÕß°“√„Àâ¡’«— ¥ÿµ‘¥¬÷¥‡À≈◊ÕÕ¬Ÿà∑’Ë
º‘«øíπ„ÀâπâÕ¬∑’Ë ÿ¥ ‡æ◊ËÕ∑’Ë®–‰¥â„™â‡«≈“„π°“√∑”§«“¡ –Õ“¥
·≈–¢—¥øíπ„ÀâπâÕ¬∑’Ë ÿ¥4

ªí≠À“∑’Ë∑—πµ·æ∑¬å®—¥øíπæ∫∫àÕ¬„π°“√¬÷¥µ‘¥‡§√◊ËÕß¡◊Õ
§◊Õ °“√ªπ‡ªóôÕπ¢ÕßπÈ”≈“¬„π√–À«à“ß°“√¬÷¥µ‘¥·∫√Á°‡°µ
‚¥¬Õ“®‡°‘¥„π 2 ≈—°…≥–§◊Õ ¡’°“√ªπ‡ªóôÕπ¢ÕßπÈ”≈“¬À≈—ß
®“°ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥ ·≈–‡°‘¥°“√ªπ‡ªóôÕπ¢Õß
πÈ”≈“¬À≈—ß®“°∑“ “√‰æ√‡¡Õ√å·≈â«5 ¡’√“¬ß“π«à“‡¡◊ËÕº‘«øíπ
À≈—ß®“°∑’Ëª√—∫ ¿“æº‘«¥â«¬°√¥·≈â«∂Ÿ°ªπ‡ªóôÕπ‚¥¬πÈ”≈“¬
°àÕπ∑’Ë®–∑“ “√‰æ√‡¡Õ√åπ—Èπ æ∫«à“¡’°“√≈¥≈ß¢Õßæ≈—ßß“π
æ◊Èπº‘« (Surface energy) °“√·∑√°´÷¡¢Õß‡√´‘π‡¢â“‰ª„π√Ÿæ√ÿπ
¢Õßº‘«øíπ®–∂Ÿ°°’¥¢«“ß‡°‘¥º≈°√–∑∫µàÕ°“√¬÷¥µ‘¥∑“ß°≈6,7

¡’°“√«‘®—¬·≈–æ—≤π“ “√‰æ√‡¡Õ√å‡æ◊ËÕ„Àâ‰¥â§«“¡·¢Áß·√ß¢Õß
æ—π∏–∑’Ë Ÿß¢÷Èπ √«¡∂÷ß “¡“√∂¬÷¥µ‘¥‰¥â·¡âÕ¬Ÿà„π ¿“«–∑’Ë™◊Èπ
‚¥¬‡æ‘Ë¡Õß§åª√–°Õ∫À√◊Õ “√∑’Ë¡’ à«π∑’Ë™Õ∫πÈ” (hydrophilic
portion) ‡æ◊ËÕ„Àâ “¡“√∂∑πµàÕ ¿“«–™◊Èπ‰¥â1,8,9 Õ¬à“ß‰√°Áµ“¡
°“√¬÷¥µ‘¥≈â¡‡À≈« à«π„À≠à¡—°‡ªìπº≈¡“®“°‡∑§π‘§„π°“√¬÷¥
µ‘¥‰¡à¥’‡°‘¥°“√ªπ‡ªóôÕπ¢ÕßπÈ”≈“¬À√◊Õ§«“¡™◊Èπ¢≥–∑”°“√

¬÷¥µ‘¥ ∑”„Àâ§«“¡·¢Áß·√ß¢Õßæ—π∏–≈¥≈ßÕ¬à“ß¡“°À√◊Õ‡°‘¥
§«“¡≈â¡‡À≈«¢Õß°“√¬÷¥µ‘¥¢÷Èπ ÷́Ëß‰¡à‰¥â‡ªìπ‡æ√“–µ—« “√
‰æ√‡¡Õ√å¡’§«“¡·¢Áß·√ß¢Õßæ—π∏–‰¡à‡æ’¬ßæÕ À√◊Õ§ÿ≥¿“æ
¢Õß·∫√Á°‡°µ‰¡à¥’10

„π°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ∑¥ Õ∫§«“¡·¢Áß
·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ° (Shear/peel bond strength) ¢Õß
«— ¥ÿµ‘¥¬÷¥√–À«à“ß·∫√Á°‡°µ·≈–º‘«øíπ„π 3  ¿“«– §◊Õ
 ¿“«–·Àâß  ¿“«–∑’Ë¡’°“√ªπ‡ªóôÕπ¢ÕßπÈ”≈“¬À≈—ß®“°
∑“ “√‰æ√‡¡Õ√å ·≈– ¿“«–∑’Ë∑”°“√‡ªÉ“·Àâß‡¡◊ËÕªπ‡ªóôÕπ
πÈ”≈“¬À≈—ß®“°∑’Ë∑”°“√ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥

«— ¥ÿ·≈–«‘∏’°“√

„π°“√»÷°…“π’È„™âøíπ°√“¡πâÕ¬®”π«π 45 ´’Ë ∑’Ë∂Ÿ°∂Õπ
ÕÕ°‡æ◊ËÕ°“√®—¥øíπ ·≈–‡≈◊Õ°øíπ∑’Ë¡’ ¿“æº‘«øíπ∑’Ë ¡∫Ÿ√≥å¥Ÿ
®“°≈—°…≥–æ◊Èπº‘«∑’Ë‡√’¬∫ ‰¡à¡’√Õ¬√â“«  ’¢Õßøíπ¡’≈—°…≥–∑’Ë
ª°µ‘ ‚¥¬‡°Á∫‰«â„π “√≈–≈“¬‰∑¡Õ≈§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.5
‚¥¬°“√»÷°…“π’È‰¥â√—∫°“√Õπÿ¡—µ‘®“°§≥–°√√¡°“√æ‘®“√≥“∑“ß
®√‘¬∏√√¡¢Õß§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
‡≈¢∑’Ë ®∏. 86/2550 ‡µ√’¬¡øíπ‚¥¬µ—¥√“°øíπÕÕ°¥â«¬‡§√◊ËÕß
µ—¥øíπ§«“¡‡√Á«µË” (Low speed cutting machine) °”Àπ¥
„Àâøíπ∑’Ë∑”°“√µ—¥√“°·≈â«µâÕß¡’§«“¡¬“«¢Õß√“°ª√–¡“≥ 2
¡‘≈≈‘‡¡µ√ ‚¥¬«—¥®“°√Õ¬µàÕ√–À«à“ß‡§≈◊Õ∫øíπ·≈–‡§≈◊Õ∫
√“°øíπ ‡°Á∫πÈ”≈“¬®“°Õ“ “ ¡—§√∑’Ë¡’ ÿ¢¿“æ¥’§πÀπ÷Ëß∑’Ë
·ª√ßøíπ·≈–‰¡à‰¥â√—∫ª√–∑“πÕ“À“√ À√◊Õ¥◊Ë¡‡§√◊ËÕß¥◊Ë¡°àÕπ
‡°Á∫πÈ”≈“¬‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ‚¥¬„ÀâÕ“ “ ¡—§√‡§’È¬«æ“√“øîπ
(Paraffin) ‡æ◊ËÕ‡ªìπ°“√°√–µÿâπµàÕ¡πÈ”≈“¬„ÀâÀ≈—ËßπÈ”≈“¬
ÕÕ°¡“¡“°¢÷Èπ11 ·≈â«∫â«ππÈ”≈“¬„ à∫’°‡°Õ√åª√–¡“≥ 10
¡‘≈≈‘≈‘µ√ ·∫àßøíπ∑’Ë‰¥âÕÕ°‡ªìπ 3 °≈ÿà¡ °≈ÿà¡≈– 15 ´’Ë ¢—¥¥â«¬
ºßæ—¡¡‘´ (Pumice) ≈â“ßÕÕ°¥â«¬πÈ” –Õ“¥·≈â« ‡ªÉ“„Àâ·Àâß
‚¥¬„™â∑√‘ª‡ªî≈‰´√‘ß§å (Triple syringe) ‡µ√’¬¡º‘«øíπ‡æ◊ËÕ

 √ÿª °“√ªπ‡ªóôÕππÈ”≈“¬À≈—ß°“√∑“ “√‰æ√‡¡Õ√å¡’º≈∑”„Àâ§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°≈¥≈ß
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–‡°‘¥°“√¬÷¥µ‘¥≈â¡‡À≈«°àÕπ°“√∑¥ Õ∫∂÷ß√âÕ¬≈– 40  à«π°≈ÿà¡∑’Ë¡’°“√ªπ‡ªóôÕπ
πÈ”≈“¬·≈–‡ªÉ“·Àâß°àÕπ∑“ “√‰æ√‡¡Õ√å ¡’§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ë‰¡à¡’°“√ªπ‡ªóôÕπ
πÈ”≈“¬

(« ∑—πµ ®ÿÃ“œ 2554;34:55-64)

§” ”§—≠: °“√ªπ‡ªóôÕππÈ”≈“¬; §«“¡·¢Áß·√ß¢Õßæ—π∏–; ∑—πµ°√√¡®—¥øíπ; ·∫√Á°‡°µ
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µ‘¥·∫√Á°‡°µ„π∑—Èß 3 °≈ÿà¡ ¥—ßπ’È °≈ÿà¡∑’Ë 1  ¿“«–∑’Ë‰¡à¡’°“√
ªπ‡ªóôÕππÈ”≈“¬ (°≈ÿà¡§«∫§ÿ¡) ‚¥¬∑“°√¥øÕ øÕ√‘°§«“¡
‡¢â¡¢âπ√âÕ¬≈– 37 ∑’Ëº‘«øíπ‡ªìπ‡«≈“ 15 «‘π“∑’ ≈â“ß¥â«¬πÈ”
 –Õ“¥ 10 «‘π“∑’ ·≈â«‡ªÉ“·Àâß¥â«¬∑√‘ª‡ªî≈‰´√‘ß§å ®“°π—Èπ
∑“ “√‰æ√‡¡Õ√å (TransbondTM XT Light Cure Adhesive
Primer, 3M Unitex, Monrovia, California, USA) ≈ß
∫πº‘«øíπ °≈ÿà¡∑’Ë 2  ¿“«–∑’Ë¡’°“√ªπ‡ªóôÕππÈ”≈“¬ À≈—ß°“√
∑“ “√‰æ√‡¡Õ√å ‚¥¬∑“°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈–
37 ∑’Ëº‘«øíπ‡ªìπ‡«≈“ 15 «‘π“∑’ ≈â“ß¥â«¬πÈ” –Õ“¥ 10 «‘π“∑’
·≈â«‡ªÉ“·Àâß¥â«¬∑√‘ª‡ªî≈‰´√‘ß§å ∑“ “√‰æ√‡¡Õ√å ®“°π—Èπ
‰¡‚§√ªî‡ªµπÈ”≈“¬®”π«π 3 ‰¡‚§√≈‘µ√ À¬¥≈ß∫πº‘«øíπ
∑‘Èß‰«â 10 «‘π“∑’ ·≈â«∑”°“√¬÷¥µ‘¥·∫√Á°‡°µ‡≈¬ °≈ÿà¡∑’Ë 3  ¿“«–
∑’Ë¡’°“√ªπ‡ªóôÕππÈ”≈“¬·≈–‡ªÉ“„Àâ·Àâß °àÕπ∑“ “√‰æ√‡¡Õ√å
‡æ◊ËÕ∑”°“√¬÷¥µ‘¥ ‚¥¬∑“°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37
∑’Ëº‘«øíπ‡ªìπ‡«≈“ 15 «‘π“∑’ ≈â“ß¥â«¬πÈ” –Õ“¥ 10 «‘π“∑’
·≈â«‡ªÉ“·Àâß¥â«¬∑√‘ª‡ªî≈‰´√‘ß§å ®“°π—Èπ‰¡‚§√ªî‡ªµπÈ”≈“¬
®”π«π 3 ‰¡‚§√≈‘µ√ À¬¥≈ß∫πº‘«øíπ∑‘Èß‰«â 10 «‘π“∑’ ·≈â«
‡ªÉ“·Àâß¥â«¬∑√‘ª‡ªî≈‰´√‘ß§åÕ’°§√—Èß ®“°π—Èπ∑“ “√‰æ√‡¡Õ√å
≈ß∫πº‘«øíπ

®“°π—Èπ∑”°“√¬÷¥µ‘¥·∫√Á°‡°µ∑—Èß 3 °≈ÿà¡ ‚¥¬∫’∫«— ¥ÿ
µ‘¥¬÷¥™π‘¥∫à¡¥â«¬· ß (TransbondTM XT Light Cure
Adhesive Paste, 3M Unitex, Monrovia, California, USA)
≈ß∫π∞“π·∫√Á°‡°µ (Victory series, Standard Edgewise

Bracket, 3M Unitex, Monrovia, California, USA) ¢π“¥
12.9 µ“√“ß¡‘≈≈‘‡¡µ√9 ‡°≈’Ë¬„Àâ¡’§«“¡Àπ“ ¡Ë”‡ ¡Õ π”
¡“°¥≈ß∫πµ”·Àπàß°÷Ëß°≈“ßøíπ∑’Ë‡µ√’¬¡‰«â ‚¥¬∑”°“√´âÕ¡
°“√°¥‚¥¬ºŸâ∑¥≈Õß§π‡¥’¬«°—π ·≈–°¥·∫√Á°‡°µ„Àâ·π∫°—∫
º‘«øíπ¡“°∑’Ë ÿ¥ ·≈â«‡¢’Ë¬«— ¥ÿµ‘¥¬÷¥‚¥¬√Õ∫ÕÕ°‚¥¬‰¡à¡’°“√
¢¬—∫¢Õß·∫√Á°‡°µ ©“¬· ß¥â“π„°≈â°≈“ß ·≈–‰°≈°≈“ß¢Õß
·∫√Á°‡°µ∑’Ëµ‘¥∫πº‘«øíπ¥â“π≈– 20 «‘π“∑’ ®“°π—Èππ”°≈ÿà¡
µ—«Õ¬à“ß‡¢â“¬÷¥„π∑àÕπÈ”æ≈“ µ‘°¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 21
¡‘≈≈‘‡¡µ√ ¬“« 40 ¡‘≈≈‘‡¡µ√ ¥â«¬Õ–§√‘≈‘°™π‘¥∫à¡¥â«¬µ—«‡Õß
(Self-cure acrylic) ‚¥¬„™â≈«¥π” (Guide wire) (√Ÿª∑’Ë 1)
´÷Ëß≈«¥π”®–‡ªìπµ—«°”Àπ¥„Àâ∑‘»∑“ß¢Õß·√ß∑’Ë„™â°¥∑’Ë·∫√Á°‡°µ
¡’∑‘»∑“ß¢π“π°—∫æ◊Èπº‘«¢Õßøíπ·≈–æ◊Èπº‘«¢Õß·∫√Á°‡°µ
(√Ÿª∑’Ë 2) ·™àπÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ∑‘Èß‰«â‡ªìπ
‡«≈“ 24 ™—Ë«‚¡ß °àÕππ”‰ª∑¥ Õ∫«—¥§«“¡·¢Áß·√ß¢Õßæ—π∏–
‡©◊Õπ/ªÕ° ‚¥¬‡§√◊ËÕß∑¥ Õ∫ “°≈Õ‘π µ√Õπ (INSTRON,
UK) ‚À≈¥‡´≈≈å (Load cell) 1 °‘‚≈π‘«µ—π §«“¡‡√Á«„π°“√
‡§≈◊ËÕπ∑’Ë¢Õß‚À≈¥‡´≈≈å 1 ¡‘≈≈‘‡¡µ√µàÕπ“∑’6,12,13 ∫—π∑÷°
§à“§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°∑’Ë∑”„Àâ·∫√Á°‡°µÀ≈ÿ¥
ÕÕ°®“°º‘«øíπ π”¡“§”π«≥À“§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õß
æ—π∏–‡©◊Õπ/ªÕ° ·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈â«∑”°“√
‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡¥â«¬°“√„™â§à“ ∂‘µ‘°“√«‘‡§√“–Àå§à“
§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬« (ANOVA) ·≈–∑¥ Õ∫°“√
‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ (multiple comparisons) ¥â«¬°“√
∑¥ Õ∫‡™æøï (Scheffe test) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

√Ÿª∑’Ë 1 ≈—°…≥–¢Õß≈«¥π”

Figure 1 Guide wire configuration
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°“√µ√«® Õ∫∫√‘‡«≥∑’Ë‡°‘¥§«“¡≈â¡‡À≈«„π°“√¬÷¥µ‘¥
¢Õß·∫√Á°‡°µ„π·µà≈–™‘Èπß“π∑”‚¥¬°“√¥Ÿ¿“æ∂à“¬«— ¥ÿµ‘¥¬÷¥
∑’Ë‡À≈◊ÕÕ¬Ÿà∫π‡§≈◊Õ∫øíπ ÷́Ëß∂à“¬¥â«¬°≈âÕß¥‘®‘µÕ≈‡Õ ·Õ≈Õ“√å
(SLR-digital camera) ¢Õß·§ππÕπ (Canon) √ÿàπÕ’‚Õ‡Õ 
350 ¥’ (EOS 350D) ‡≈π å¡“‚§√ 90 ¡‘≈≈‘‡¡µ√ Õ—µ√“ à«π
1:1 ·≈â«π”¡“µ√«® Õ∫„π§Õ¡æ‘«‡µÕ√åµ—Èß‚µä– (Intel CoreTM

2 Duo processor E7500, Ram 2048 DDR2, NVidia
GeForce 7500, monitor 19″ wide screen) ¥â«¬µ“‡ª≈à“
‚¥¬ºŸâ∑¥≈Õß§π‡¥’¬«°—π„π∑ÿ°™‘Èπß“π ·≈â««—¥§à“¥—™π’°“√‡À≈◊Õ
Õ¬Ÿà¢Õß«— ¥ÿµ‘¥¬÷¥ (Adhesive remnant index; ARI)4,14 µ“¡
‡°≥±å°“√„Àâ§–·ππ¥—ßπ’È

1 À¡“¬∂÷ß «— ¥ÿµ‘¥¬÷¥ ·≈–√Õ¬∞“π¢Õß·∫√Á°‡°µµ‘¥
Õ¬Ÿà∫π‡§≈◊Õ∫øíπ∑—ÈßÀ¡¥

2 À¡“¬∂÷ß «— ¥ÿµ‘¥¬÷¥µ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíπ¡“°°«à“
√âÕ¬≈– 90

3 À¡“¬∂÷ß «— ¥ÿµ‘¥¬÷¥µ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíπ√âÕ¬≈– 10-90

4 À¡“¬∂÷ß «— ¥ÿµ‘¥¬÷¥µ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíππâÕ¬°«à“
√âÕ¬≈– 10

5 À¡“¬∂÷ß ‰¡à¡’«— ¥ÿµ‘¥¬÷¥µ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíπ‡≈¬

‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¥â«¬§à“ ∂‘µ‘‰§ ·§«√å (Chi
square)9 ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ‚¥¬‚ª√·°√¡ ∂‘µ‘
‡Õ æ’‡Õ ‡Õ ‡«Õ√å™—Ëπ 16

º≈°“√»÷°…“

§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°¢Õß°≈ÿà¡∑’Ë
1 2 ·≈– 3 ¡’§à“‡∑à“°—∫ 15.4 7.1 ·≈– 16.9 ‡¡°–ª“ §“≈
µ“¡≈”¥—∫ ‚¥¬§à“§«“¡·¢Áß·√ßæ—π∏–¢Õß°≈ÿà¡∑’Ë 2 πâÕ¬°«à“
°≈ÿà¡∑’Ë 1 ·≈– 3 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) „π
°≈ÿà¡∑’Ë 1 ·≈– 3 ‰¡àæ∫°“√¬÷¥µ‘¥≈â¡‡À≈«  à«π„π°≈ÿà¡∑’Ë 2
æ∫«à“¡’°“√¬÷¥µ‘¥≈â¡‡À≈«°àÕπ°“√∑¥ Õ∫®”π«π 6 µ—«®“°
15 µ—« ́ ÷Ëß‡°‘¥¢÷Èπ°àÕπ°“√∑¥ Õ∫§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/
ªÕ°  à«π·∫√Á°‡°µ∑’Ë‰¡àæ∫°“√¬÷¥µ‘¥≈â¡‡À≈«∑’Ë‡À≈◊Õæ∫«à“
§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°¡’§à“‡∑à“°—∫ 11.9
‡¡°–ª“ §“≈ ´÷Ëß‰¡à·µ°µà“ß®“°°≈ÿà¡ 1 ·≈– 3 Õ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (p > 0.05) (µ“√“ß∑’Ë 1)

√Ÿª∑’Ë 2 ∑‘»∑“ß¢Õß·√ß‡©◊Õπ/ªÕ°¢π“π‰ª°—∫º‘«øíπ·≈–æ◊Èπº‘«¢Õß·∫√Á°‡°µ

Figure 2 shear/peel force direction that parallel to tooth surface and bracket base
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§à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß«— ¥ÿµ‘¥¬÷¥¿“¬À≈—ß°“√À≈ÿ¥¢Õß
·∫√Á°‡°µ ®“° ∂‘µ‘°“√«‘‡§√“–Àå‰§ ·§«√å æ∫«à“§à“¥—™π’°“√
‡À≈◊ÕÕ¬Ÿà¢Õß«— ¥ÿµ‘¥¬÷¥¢Õß∑—Èß 3 °≈ÿà¡ ¡’°“√°√–®“¬·µ°µà“ß
Õ¬à“ß¡’π—¬ ”§—≠∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ‚¥¬¡’«— ¥ÿ
µ‘¥¬÷¥µ‘¥Õ¬Ÿà∑’Ë‡§≈◊Õ∫øíπ¡“°°«à“√âÕ¬≈– 10 ( ÷́Ëß¡’§à“§–·ππ
1 2 ·≈– 3) §‘¥‡ªìπ§à“√âÕ¬≈– 46.7 0.0 ·≈– 26.7 „π°≈ÿà¡∑’Ë 1
2 ·≈– 3 µ“¡≈”¥—∫ ·≈–æ∫«à“¡’«— ¥ÿµ‘¥¬÷¥µ‘¥Õ¬Ÿà∑’Ë‡§≈◊Õ∫øíπ
πâÕ¬°«à“√âÕ¬≈– 10 ´÷Ëß¡’§à“§–·ππ 4 ·≈– 5 §‘¥‡ªìπ √âÕ¬≈–
53.3 100.0 ·≈– 73.3 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 2) ‚¥¬‰¡àæ∫°“√
·µ°¢Õß‡§≈◊Õ∫øíπ„π∑—Èß 3 °≈ÿà¡ À≈—ß®“°°“√∑¥ Õ∫§«“¡
·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°

«‘®“√≥å

„π°“√»÷°…“∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/
ªÕ°∑’Ëºà“π¡“ Bishara ·≈–§≥–4 °—∫ Vicente ·≈–§≥–1

‰¥â∑”°“√¬÷¥·∫√Á°‡°µ°—∫º‘«øíπ‚¥¬µ√ß ®“°π—Èπ®÷ßπ”‰ª¬÷¥°—∫

∞“π‡æ◊ËÕπ”‰ª∑¥ Õ∫ ‚¥¬„Àâº‘«¢Õßøíπ¢π“π°—∫ à«π¢Õß

∞“π∑’Ë„™â¬÷¥ ÷́ËßÕ“®®–∑”„Àâ°“√«“ßµ”·ÀπàßÀ—«°¥‰¡àµ—Èß©“°

°—∫·π«¢Õß·∫√Á°‡°µ‡À¡◊Õπ°—π∑ÿ°§√—Èß „π°“√»÷°…“§√—Èßπ’È‰¥â

π”øíπ∑’Ë¬÷¥µ‘¥°—∫·∫√Á°‡°µ·≈â«¡“¬÷¥°—∫≈«¥π”°àÕπ≈ß¬÷¥ „π

∞“π ∑”„ÀâøíπÕ¬Ÿà„πµ”·Àπàß‡¥’¬«°—π„π∑ÿ°Ê ™‘Èπß“π ·≈–

∑”„Àâ∞“π·∫√Á°‡°µµ—Èß©“°°—∫·π«·°π¢Õß∞“π¬÷¥‡æ◊ËÕ„Àâ

·π«·√ß®“°‡§√◊ËÕß∑¥ Õ∫ “°≈¢π“π°—∫∞“π·∫√Á°‡°µ

√“¬ß“π°“√»÷°…“¢Õß Rix ·≈–§≥–15 °—∫ Schaneveldt

·≈– Foley5 æ∫«à“√âÕ¬≈– 55 °—∫√âÕ¬≈– 22.5 ¢Õßøíπ„π

°≈ÿà¡ Transbond XT ‡°‘¥°“√·µ°¢Õß‡§≈◊Õ∫øíπÀ≈—ß∑¥ Õ∫

§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ° ‚¥¬§“¥«à“Õ—µ√“‡§≈◊Õ∫

øíπ·µ°∑’Ë Ÿßπ—Èπ Õ“® —¡æ—π∏å°—∫√Õ¬·µ°¢Õß‡§≈◊Õ∫øíπ∑’Ë

‡°‘¥®“°·√ß∂Õπøíπ°àÕππ”øíπ¡“„™â„π°“√∑¥ Õ∫ „π°“√

»÷°…“π’È‰¥â∑”°“√µ√«® Õ∫øíπ«à“Õ¬Ÿà„π ¿“æ∑’Ë ¡∫Ÿ√≥å ‰¡à¡’

√Õ¬√â“«À√◊Õ√Õ¬·µ° ·≈–‰¡àæ∫øíπ∑’Ë‡§≈◊Õ∫øíπ·µ°¿“¬

À≈—ß°“√∑¥ Õ∫

µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬§«“¡§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°„πÀπà«¬‡¡°–ª“ §“≈¢Õß«— ¥ÿµ‘¥¬÷¥√–À«à“ß·∫√Á°‡°µ°—∫º‘«øíπ¢Õß∑—Èß
3 °≈ÿà¡

Table 1 Mean shear/peel bond strength in Megapascals (MPa) of the adhesive between bracket and tooth
surface in 3 groups

Group n Mean shear/peel SD. Minimum Maximum

bond strength (MPa) (MPa)

(MPa)***

1 15 15.4a 6.8 7.1 27.8
(control)

2

2.1* 15 7.1b 6.9 0 26.2

2.2** 9 11.9a 6.9 3.3 26.2

3 15 16.9a 6.0 6.4 27.2

*Mean shear/peel bond strength was calculated from all samples in this group.
**Mean shear/peel bond strength was calculated from the non-failure samples in this group.
***Groups with different lettering are significantly different from each other (p < 0.05)
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„π°“√»÷°…“π’È„™â§à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß«— ¥ÿµ‘¥¬÷¥
¿“¬À≈—ß°“√À≈ÿ¥¢Õß·∫√Á°‡°µ ∑’Ë·π–π”‚¥¬ Artun ·≈–
Bergland14 ´÷Ëß‡ªìπ¥—™π’∑’Ë·∫àß√–¥—∫°“√¡’«— ¥ÿµ‘¥¬÷¥‡À≈◊Õ
Õ¬Ÿà∑’Ëº‘«‡§≈◊Õ∫øíπ‰¥âµ√ßµ“¡§«“¡µâÕß°“√¢Õß∑—πµ·æ∑¬å
®—¥øíπ ‚¥¬∑’Ë§–·ππ√–¥—∫ 4 ·≈– 5 ®–‡ªìπ°≈ÿà¡∑’Ë¡’«— ¥ÿµ‘¥
¬÷¥‡À≈◊ÕÕ¬ŸàπâÕ¬°«à“√âÕ¬≈– 10 ´÷Ëßßà“¬µàÕ°“√∑”§«“¡ –Õ“¥
À≈—ß°“√∂Õ¥·∫√Á°‡°µ „π°≈ÿà¡∑’Ë 2 ·¡â«à“µ—«Õ¬à“ß 9 ™‘Èπ ®–
‰¡àæ∫§«“¡≈â¡‡À≈«„π°“√¬÷¥µ‘¥°àÕπ∑”°“√∑¥ Õ∫„π ¿“«–
∑’Ë¡’°“√ªπ‡ªóôÕππÈ”≈“¬À≈—ß°“√∑“ “√‰æ√‡¡Õ√å ·≈–¡’§à“‡©≈’Ë¬
§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡
·µà‡¡◊ËÕæ‘®“√≥“µ”·Àπàß°“√·µ°¢Õß«— ¥ÿµ‘¥¬÷¥ ®–‡ÀÁπ«à“
·µ°„πµ”·Àπàß√–À«à“ßº‘«øíπ°—∫«— ¥ÿµ‘¥¬÷¥ „π¢≥–∑’Ë°≈ÿà¡Õ◊Ëπ
¡’°“√·µ°À—°„πµ”·ÀπàßÕ◊ËπÊ ¡“°°«à“ · ¥ß«à“πÈ”≈“¬‡ªìπ
µ—«∑”„Àâ°“√¬÷¥µ‘¥¢Õßµ”·Àπàß¥—ß°≈à“«ÕàÕπ·Õ≈ß

 ”À√—∫ª√‘¡“≥°“√ªπ‡ªóôÕππÈ”≈“¬π—Èπ ®“°À≈“¬°“√
»÷°…“∑’Ëºà“π¡“6,9,16 „™â·ª√ß„π°“√∑“πÈ”≈“¬≈ß‰ª∑’Ëº‘«øíπ

‚¥¬Õ“®®–∑“„Àâ‡°‘¥™—Èπ∑’Ë∫“ßÀ√◊ÕÀπ“‰¡à‡∑à“°—π ∑”„Àâ‰¡à
 “¡“√∂§«∫§ÿ¡ª√‘¡“≥°“√ªπ‡ªóôÕππÈ”≈“¬„Àâ‰¥â‡∑à“°—π∑ÿ°§√—Èß
´÷ËßÕ“®®– àßº≈µàÕ§«“¡·¢Áß·√ßæ—π∏–‰¥â „π°“√»÷°…“§√—Èßπ’È
®÷ß‰¥â°”Àπ¥ª√‘¡“≥πÈ”≈“¬∑’Ëªπ‡ªóôÕπª√‘¡“≥ 3 ‰¡‚§√≈‘µ√
¥â«¬°“√„™â‰¡‚§√ªî‡ªµÀ¬¥≈ßº‘«øíπ ª√‘¡“≥πÈ”≈“¬¡’¡“°æÕ
∑’Ë®–§√Õ∫§≈ÿ¡∫√‘‡«≥∑’Ë®–∑”°“√¬÷¥µ‘¥∑—ÈßÀ¡¥ ‡æ◊ËÕ®”≈Õß
 ¿“«–°“√¬÷¥µ‘¥∑’Ëªπ‡ªóôÕππÈ”≈“¬Õ¬à“ß·∑â®√‘ß

«‘∏’·°âªí≠À“∑“ß§≈‘π‘°„πªí®®ÿ∫—π‡¡◊ËÕæ∫«à“‡°‘¥°“√ªπ
‡ªóôÕππÈ”≈“¬„π√–À«à“ß¢—ÈπµÕπ°“√¬÷¥µ‘¥ §◊Õ °“√ª√—∫
 ¿“æº‘«øíπ¥â«¬°√¥Õ’°§√—Èß (Re-etching)17,18 ·µà«‘∏’°“√π’È
∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬·√à∏“µÿ (Deminerization) ¢Õßº‘«‡§≈◊Õ∫
øíπ¡“°¢÷Èπ19 Legler ·≈–§≥–20 ∑”°“√»÷°…“æ∫«à“ ª√‘¡“≥
·§≈‡´’¬¡∑’Ë Ÿ≠‡ ’¬®“°°“√ª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ¥â«¬°√¥
øÕ øÕ√‘°‡¢â¡¢âπ√âÕ¬≈– 37 ‚¥¬«‘∏’«—¥ª√‘¡“≥·§≈‡´’¬¡∑’ËÕ¬Ÿà
„π “√≈–≈“¬®“°°“√ª√—∫ ¿“æº‘«øíπ ·≈â«§”π«≥°≈—∫‡ªìπ
§«“¡Àπ“¢Õß‡§≈◊Õ∫øíπ ‡¡◊ËÕ„™â‡«≈“ 15 30 ·≈– 60 «‘π“∑’

µ“√“ß∑’Ë 2 §à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß«— ¥ÿµ‘¥¬÷¥¿“¬À≈—ß°“√À≈ÿ¥¢Õß·∫√Á°‡°µ

Table 2 Adhesive remnant index after bracket debonding

Adhesive remnant Groups

index scores*
1 2 3

1 - - -

2 3 - 2

3 4 - 2

4 8 2 6

5 - 13 5

15 15 15

*The ARI scores has range between 1 and 5
1 = All of the composite remained on the tooth surface
2 = more than 90% of the composite remained on the tooth surface
3 = 10% to 90% of the composite remained on the tooth surface
4 = less than 10% of composite remained on the tooth surface
5 = no composite remained on the tooth surface
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∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬·√à∏“µÿ∑’Ëº‘«‡§≈◊Õ∫øíπ‰ª≈÷° 8.9 16.7 ·≈–
27.1 ‰¡§√Õπ µ“¡≈”¥—∫ ÷́Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß
Diedrich21 æ∫«à“‡¡◊ËÕ¥Ÿ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥
 àÕß°√“¥¡’°“√ Ÿ≠‡ ’¬º‘«‡§≈◊Õ∫øíπ·∫∫‰¡à “¡“√∂§◊π°≈—∫
‰¥â‡¡◊ËÕ‡∑’¬∫°—∫∫√‘‡«≥∑’Ë‰¡à‰¥âª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ¥â«¬
°√¥≈÷° 5 ‰¡§√Õπ „π°√≥’∑’Ëª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ¥â«¬
°√¥π“π 2 π“∑’ ·≈– Ÿ≠‡ ’¬º‘«‡§≈◊Õ∫øíπ≈÷° 10 ‰¡§√Õπ
‡¡◊ËÕª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ¥â«¬°√¥π“π 10 π“∑’ ®–‡ÀÁπ‰¥â
«à“°“√ Ÿ≠‡ ’¬·√à∏“µÿ∑’Ëº‘«‡§≈◊Õ∫øíπ®–¡’§«“¡ —¡æ—π∏å‚¥¬µ√ß
°—∫√–¬–‡«≈“„π°“√ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥ ´÷Ëß°“√·°â
ªí≠À“‚¥¬°“√ª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ¥â«¬°√¥Õ’°§√—ÈßÕ“®
∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬·√à∏“µÿ‡æ‘Ë¡¢÷Èπ

®“°º≈°“√»÷°…“§√—Èßπ’È æ∫«à“°≈ÿà¡∑’Ë 3 ·¡â«à“¡’°“√ªπ‡ªóôÕπ
πÈ”≈“¬À≈—ß®“°°“√ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥ ·µà‡¡◊ËÕ‡ªÉ“„Àâ
·Àâß π‘∑°àÕπ∑“ “√‰æ√‡¡Õ√å‚¥¬‰¡à¡’°“√≈â“ßπÈ” æ∫«à“¡’§à“
§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ° 16.9 ‡¡°–ª“ §“≈
 Õ¥§≈âÕß°—∫ Webster ·≈–§≥–22 °—∫ Retamoso
·≈–§≥–23 »÷°…“æ∫«à“°“√ªπ‡ªóôÕππÈ”≈“¬À≈—ß®“°∑“ “√
‰æ√‡¡Õ√å¡’§à“§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ° 19.6 ·≈–
12.8 ‡¡°–ª“ §“≈µ“¡≈”¥—∫ ·¡â«à“®–πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡
∑’Ë‰¡à¡’°“√ªπ‡ªóôÕππÈ”≈“¬∑’Ë¡’§à“§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/
ªÕ° 26.8 ·≈– 17 ‡¡°–ª“ §“≈ µ“¡≈”¥—∫ ·µà¬—ß¡’§à“
‡æ’¬ßæÕ„π°“√„™âß“π∑“ß§≈‘π‘°„π™à«ß 6 ∂÷ß 8 ‡¡°–ª“ §“≈3

¥—ßπ—Èπ„π°“√„™âß“π∑“ß§≈‘π‘°∑—πµ·æ∑¬å “¡“√∂‡ªÉ“º‘«øíπ
„Àâ·Àâß·≈â«∑”°“√¬÷¥µ‘¥µàÕ‰¥â‡≈¬ ‰¡à®”‡ªìπµâÕß∑”°“√ª√—∫
 ¿“æº‘«øíπ¥â«¬°√¥„À¡à‡À¡◊Õπ§”·π–π”¢Õß Xie ·≈–
§≥–17 ‡æ◊ËÕ≈¥°“√ Ÿ≠‡ ’¬º‘«‡§≈◊Õ∫øíπ‚¥¬‰¡à®”‡ªìπ

„π ¿“«–∑’Ë¡’°“√ªπ‡ªóôÕππÈ”≈“¬À≈—ß°“√∑“ “√‰æ√‡¡Õ√å
„π°≈ÿà¡∑’Ë 2 ∑”„Àâ‡°‘¥°“√¬÷¥µ‘¥≈â¡‡À≈«∂÷ß√âÕ¬≈– 40 ‡π◊ËÕß®“°
πÈ”≈“¬‰ª√∫°«π¢∫«π°“√¬÷¥µ‘¥√–À«à“ß«— ¥ÿµ‘¥¬÷¥°—∫ “√‰æ√‡¡Õ√å
„π¢≥–∑’Ë§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°¢Õß
µ—«Õ¬à“ß√âÕ¬≈– 60 ∑’Ë‰¡à‡°‘¥°“√¬÷¥µ‘¥≈â¡‡À≈«π—Èπ ¡’§à“πâÕ¬
°«à“ ¿“«–∑’Ë‰¡à¡’°“√ªπ‡ªóôÕπÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ °“√
¬÷¥µ‘¥≈â¡‡À≈«®–‡°‘¥¢÷ÈπÀ√◊Õ‰¡àπ—ÈπÕ“® —¡æ—π∏å°—∫®—ßÀ«–°“√
°¥·∫√Á°‡°µ„Àâ·π∫°—∫º‘«øíπ À“°¬—ß¡’πÈ”≈“¬‡À≈◊Õ§â“ßÕ¬Ÿà
√–À«à“ß “√‰æ√‡¡Õ√å°—∫«— ¥ÿµ‘¥¬÷¥°Á∑”„Àâ·∫√Á°‡°µ‰¡à “¡“√∂
µ‘¥Õ¬Ÿà°—∫º‘«øíπ À√◊Õ‡°‘¥°“√¬÷¥µ‘¥≈â¡‡À≈«¢÷Èπ ·≈–À“°
πÈ”≈“¬∂Ÿ°º≈—°ÕÕ°∑“ß¥â“π¢â“ß®“°·√ß¥—π¢Õß°“√°¥·∫√Á°‡°µ

∑”„Àâ·∫√Á°‡°µµ‘¥Õ¬Ÿà°—∫º‘«øíπ‰¥â¥â«¬·√ß¬÷¥πâÕ¬°«à“°≈ÿà¡
§«∫§ÿ¡‰¡à¡“°π—° ºŸâ«‘®—¬‡ πÕ·π–«à“ª√–‡¥Áππ’È§«√∑”°“√
»÷°…“‡æ‘Ë¡‡µ‘¡

¥—ßπ—ÈπÀ≈—ß®“°∑“ “√‰æ√‡¡Õ√å·≈â«‰¡à·πà„®«à“‡°‘¥°“√
ªπ‡ªóôÕππÈ”≈“¬À√◊Õ‰¡à §«√∑”°“√∑¥ Õ∫«à“·∫√Á°‡°µ
 “¡“√∂µ‘¥Õ¬Ÿà°—∫º‘«øíπ‰¥âÀ√◊Õ‰¡à ∑”‰¥â‚¥¬≈Õß„™â‡§√◊ËÕß¡◊Õ
µ√«®øíπ (Explorer) ¥—π·∫√Á°‡°µ¥â«¬·√ßæÕ ¡§«√ ∂â“
À≈ÿ¥„Àâ∑”°“√ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥„À¡àÀ√◊Õµ“¡¢—ÈπµÕπ
°“√¬÷¥µ‘¥„À¡àÕ’°§√—Èß ·µà∂â“‰¡àÀ≈ÿ¥· ¥ß«à“·∫√Á°‡°µµ‘¥Õ¬Ÿà
°—∫º‘«øíπ‰¥â¥’·≈â« À√◊ÕÕ“®®–∑”°“√‡ªÉ“º‘«øíπ¥â«¬≈¡°àÕπ∑’Ë
®–∑”°“√¬÷¥µ‘¥„π°√≥’∑’Ë‚¥ππÈ”≈“¬À≈—ß∑“ “√‰æ√‡¡Õ√å·≈â«
‡æ◊ËÕ‡ªìπ°“√‰≈àπÈ”≈“¬À√◊Õ§«“¡™◊Èπ°àÕππà“®–™à«¬≈¥Õ—µ√“
°“√À≈ÿ¥∑—π∑’‰¥â¡“°¢÷Èπ  Õ¥§≈âÕß°—∫ Webster ·≈–§≥–22

´÷Ëß·π–π”«à“À“°¡’πÈ”≈“¬ªπ‡ªóôÕπÀ≈—ß®“°∑“ “√‰æ√‡¡Õ√å·≈â«
§«√‡ªÉ“„Àâ·Àâß ·≈–∑“ “√‰æ√‡¡Õ√å´È”‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß·√ß
¢Õßæ—π∏– Faltermeier ·≈–§≥–24 ·π–π”«à“øíπ∑’Ëªπ
‡ªóôÕππÈ”≈“¬À≈—ß®“°°—¥º‘«øíπ¥â«¬°√¥·≈â«§«√®–‡ª≈’Ë¬π‰ª„™â
 “√‰æ√‡¡Õ√å™π‘¥∑’Ë™Õ∫πÈ” (hydrophilic primer) Õ’°∑“ß
‡≈◊Õ°Àπ÷Ëß ÷́Ëß·π–π”‚¥¬ Bishara25 §◊Õ °“√„™â “√‰æ√‡¡Õ√å
™π‘¥‡´≈øá‡Õ∑™å (self-etch primers) „π°√≥’∑’Ë¡’°“√ªπ‡ªóôÕπ
§«“¡™◊Èπ‡≈Á°πâÕ¬∑“°àÕπ°“√¬÷¥µ‘¥·∫√Á°‡°µ

 √ÿª

°“√ªπ‡ªóôÕππÈ”≈“¬À≈—ß°“√∑“ “√‰æ√‡¡Õ√å¡’º≈∑”„Àâ
§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ/ªÕ°≈¥≈ßÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ ·µà‡¡◊ËÕµ—¥µ—«Õ¬à“ß∑’Ë¡’°“√¬÷¥µ‘¥≈â¡‡À≈«∂÷ß
√âÕ¬≈– 40 „π°≈ÿà¡∑’Ë ÕßÕÕ° æ∫«à“§«“¡·¢Áß·√ß¢Õßæ—π∏–
‡©◊Õπ/ªÕ°¢Õß«— ¥ÿµ‘¥¬÷¥√–À«à“ß·∫√Á°‡°µ°—∫º‘«øíπ ≈¥≈ß
Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π°≈ÿà¡∑’Ë¡’°“√ªπ‡ªóôÕππÈ”≈“¬
·≈–‡ªÉ“·Àâß°àÕπ∑“ “√‰æ√‡¡Õ√å¡’§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õß
æ—π∏–‡©◊Õπ/ªÕ°‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ë‰¡à¡’°“√ªπ‡ªóôÕππÈ”≈“¬

§à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß«— ¥ÿµ‘¥¬÷¥¢Õß∑—Èß 3 °≈ÿà¡æ∫«à“
°“√ªπ‡ªóôÕππÈ”≈“¬À≈—ß°“√∑“ “√‰æ√‡¡Õ√å ¡’º≈∑”„Àâ‡À≈◊Õ
«— ¥ÿµ‘¥¬÷¥µ‘¥Õ¬Ÿà°—∫·∫√Á°‡°µ¡“°°«à“°≈ÿà¡∑’Ë‰¡à¡’°“√ªπ‡ªóôÕπ
πÈ”≈“¬Õ¬à“ß¡’π—¬ ”§—≠  à«π°≈ÿà¡∑’Ë¡’°“√ªπ‡ªóôÕππÈ”≈“¬
·≈–‡ªÉ“·Àâß°àÕπ∑“ “√‰æ√‡¡Õ√å º≈∑’Ë‰¥â‡À≈◊Õ«— ¥ÿµ‘¥¬÷¥µ‘¥
Õ¬Ÿà°—∫·∫√Á°‡°µ‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ë‰¡à¡’°“√ªπ‡ªóôÕππÈ”≈“¬
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Abstracts

Objective To study the effect of saliva contamination on shear/peel bond strength of an orthodontic
adhesive between brackets and tooth surfaces.

Materials and methods Forty five human teeth were divided into 3 groups. Each group consisted of
15 teeth. Tooth surface was treated with pumice and phosphoric acid, then rinsed and blown dry.
Brackets (Standard, 3M Unitex) were bonded to tooth surface with light cure adhesive (Transbond XT,
3M Unitex) under 3 conditions (1 condition for each group) 1) no saliva contamination 2) saliva
contamination after primer application 3) saliva contamination after acid etched, but blown dry before
primer application. The specimens were stored in distilled water at 37°c for 24 hours. Shear/peel bond
strengths were measured by the universal testing machine. The means of bond strength between each
group were compared, using ANOVA while the adhesive remnant index in each group were measured
and tested by the Chi-square at the 95% confidence.

Results Means shear/peel bond strength of groups 1, 2 and 3 were 15.4, 7.1 and 16.9 MPa, respectively.
Those of group 2 were lower than those of group 1 and 3 significantly. Six of 15 brackets in group 2
were bond failure before testing while no failure was found in group 1 and 3. For the non-failure
brackets of group 2, means shear/peel bond strength was 11.9 that was not significantly different to
those of group 1 and 3. The ARI scores of 4 and 5 that indicate less than 10% of adhesive remained on
the tooth surface were found 53.3%, 100% and 73.3% in group 1, 2 and 3, respectively.

Conclusion Saliva contamination after primer application resulted in significantly low bonding strength
and 40% bond failure before testing was found. Shear/peel bond strength in specimens blown dry
before primer application was not different from that of group with no saliva contamination.

(CU Dent J. 2011;34:55-64)

Key words: bond strength; bracket; orthodontics; saliva contamination


