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ª√– ‘∑∏‘¿“æ¢Õß “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–µàÕ°“√

¬÷¥¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ¿“¬À≈—ß°“√øÕ° ’

«√√≥∏π–  —µµ∫√√≥»ÿ¢ ∑.∫., ª√.¥. (∑—πµ·æ∑¬»“ µ√å)

∑√ß»‘√‘ æß…å∫Ÿ√≥°‘® ∑.∫., ª. ∫—≥±‘µ («‘∑¬“‡ÕÁπ‚¥¥Õπµå)

¿“§«‘™“∑—πµ°√√¡Õπÿ√—°…å·≈–∑—πµ°√√¡ª√–¥‘…∞å §≥–∑—πµ·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤
¿“§«‘™“∑—πµ°√√¡À—µ∂°“√·≈–«‘∑¬“‡ÕÁπ‚¥§Õπµå §≥–∑—πµ·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ¢Õß “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–µàÕ§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å
2 ¢—ÈπµÕπ (‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å) °—∫‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¿“¬À≈—ß°“√øÕ° ’¥â«¬‰Œ‚¥√‡®π
‡æÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ Ÿß (‚Õæ—≈‡≈ ‡´π å ∫Ÿä´∑å)

«— ¥ÿ·≈–«‘∏’°“√ „™âøíπ°√“¡πâÕ¬∫π ¿“æ ¡∫Ÿ√≥å ‰¡à¡’√Õ¬‚√§ ·≈–‰¡à‡§¬‰¥â√—∫°“√∫Ÿ√≥–„¥Ê ¡“°àÕπ ‚¥¬µ—¥
√“°øíπÕÕ°·≈–·∫àß§√÷Ëß à«πµ—«øíπ„π·π«¥â“π·°â¡-¥â“π≈‘Èπ „™âÀ—«°√Õ°“°‡æ™√∑√ß Õ∫°√Õºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π
‡æ◊ËÕ≈Õ°‡≈’¬π¢—ÈπµÕπ°“√‡ªî¥∑“ß‡¢â“ Ÿà‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π„π°“√√—°…“§≈Õß√“° ®“°π—Èπ·∫àß™‘Èπøíπ∑—ÈßÀ¡¥‡ªìπ 4 °≈ÿà¡
∑¥≈Õß‰¥â·°à (1) °≈ÿà¡§«∫§ÿ¡´÷Ëß‰¡à∑”°“√øÕ° ’ (2) °≈ÿà¡∑’Ë∑”°“√øÕ° ’¥â«¬‚Õæ—≈‡≈ ‡´π å ∫Ÿä´∑å (3) °≈ÿà¡∑’Ë„™â
 “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑¿“¬À≈—ß°“√øÕ° ’øíπ ·≈– (4) °≈ÿà¡∑’Ë„™â “√≈–≈“¬§–µ–‡≈ ¿“¬À≈—ß°“√øÕ° ’øíπ
∫Ÿ√≥–«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘µ∫πº‘«‡π◊ÈÕøíπ¥â«¬ “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å ‡°Á∫™‘Èπß“π‰«â¿“¬„µâ
§«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 100 ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß °àÕππ”¡“∑¥ Õ∫§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ µ√«® Õ∫≈—°…≥–æ◊Èπº‘«¢Õß™‘Èπß“π¿“¬À≈—ß°“√·µ°À—°¥â«¬
°≈âÕß∂à“¬¿“æ„π™àÕßª“°√à«¡°—∫‚ª√·°√¡· ¥ß¿“æºà“π√–∫∫§Õ¡æ‘«‡µÕ√å √«¡∑—Èßµ√«® Õ∫≈—°…≥–º‘«‡π◊ÈÕøíπ

¢Õß°≈ÿà¡∑¥≈Õßµà“ßÊ ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥

º≈°“√»÷°…“ ®“°°“√«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“°≈ÿà¡∑’Ë‰¡à‰¥â∑”°“√øÕ° ’¡’§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ°—∫‡π◊ÈÕøíπ
 Ÿß∑’Ë ÿ¥ (p < 0.001) √Õß≈ß¡“‡ªìπ°≈ÿà¡∑’Ë„™â “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑ ·≈–°≈ÿà¡∑’Ë„™â “√≈–≈“¬§–µ–‡≈ 
¿“¬À≈—ß°“√øÕ° ’øíπ (p < 0.001 ·≈– p ≤ 0.007 µ“¡≈”¥—∫)  à«π°≈ÿà¡∑’Ë∑”°“√øÕ° ’øíπ·≈–∫Ÿ√≥–¥â«¬‡√´‘π
§Õ¡‚æ ‘µ∑—π∑’ ¡’§à“‡©≈’Ë¬§«“¡·¢Áß·√ßæ—π∏–‡©◊ÕππâÕ¬°«à“°≈ÿà¡∑¥≈ÕßÕ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠ (p ≤ 0.0035)
´÷Ëß à«π„À≠àæ∫°“√·µ°À—°¢Õß™‘Èπß“π¿“¬„π™—Èπ “√¬÷¥µ‘¥À√◊Õ‡√´‘π§Õ¡‚æ ‘µ πÕ°®“°π’È„π°≈ÿà¡∑¥≈Õß¥—ß°≈à“«
¬—ßæ∫°“√À≈ÿ¥¢Õß‡√ ‘́π§Õ¡‚æ ‘µ®“°™‘Èπß“π°àÕπ°“√∑¥ Õ∫∂÷ß√âÕ¬≈– 40 °“√µ√«® Õ∫¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥æ∫«à“™—Èπ ‡¡’¬√å·≈– ‡¡’¬√åæ≈—§¢Õß∑ÿ°°≈ÿà¡∑¥≈Õß∑’Ëºà“π°“√ª√—∫ ¿“æ¥â«¬‰æ√‡¡Õ√å
¢Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥åπ—Èπ∂Ÿ°≈–≈“¬ÕÕ°‰ª‡ªìπ à«π„À≠à √«¡∑—Èßæ∫°“√‡º¬¢Õß‡ âπ„¬
§Õ≈≈“‡®π‰¥âÕ¬à“ß™—¥‡®π
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∫∑π”

ªí®®ÿ∫—ππ’Èª√–™“™πÀ—π¡“„Àâ§«“¡ π„®„π‡√◊ËÕß¢Õß
√Ÿª≈—°…≥å·≈–∫ÿ§≈‘°¿“æ¡“°¬‘Ëß¢÷Èπ ‚¥¬‡©æ“–√Ÿª√à“ß·≈– ’¢Õß
øíπ´÷Ëß‡ªìπ à«πÀπ÷Ëß∑’Ë∑”„Àâ‡°‘¥√Õ¬¬‘È¡∑’Ë «¬ß“¡·≈–ª√–∑—∫„®
ªí≠À“°“√‡ª≈’Ë¬π ’¢Õßøíπ (Tooth discolouration) ¡’ “‡Àµÿ
√Ÿª·∫∫ ·≈–§«“¡√ÿπ·√ß∑’Ë·µ°µà“ß°—πÕÕ°‰ª ´÷Ëß°“√·°â‰¢
ªí≠À“øíπ‡ª≈’Ë¬π ’π—Èπ¡’Õ¬ŸàÀ≈“¬«‘∏’ ‡™àπ °“√°”®—¥§√“∫ ’
∫πº‘«øíπ„π°√≥’∑’Ë°“√‡ª≈’Ë¬π ’¢Õßøíπ¡’ “‡Àµÿ®“°ªí®®—¬
¿“¬πÕ° (Extrinsic discolouration) √«¡∂÷ß°“√øÕ° ’øíπ
(Bleaching or Tooth-whitening techniques) ·≈–
°“√∫Ÿ√≥–‡æ◊ËÕª°ªî¥ ’¢Õßøíπ∑’Ëº‘¥ª°µ‘ ‡™àπ °“√∑”«’‡π’¬√å
(Veneer) À√◊Õ§√Õ∫øíπ (Crown) „π°√≥’°“√‡ª≈’Ë¬π ’¢Õß
øíπ´÷Ëß¡’ “‡Àµÿ®“°ªí®®—¬¿“¬„π (Intrinsic discolouration)1-3

°“√øÕ° ’øíπ‡ªìπ«‘∏’∑’Ë‰¥â√—∫§«“¡π‘¬¡‡ªìπÕ¬à“ß¡“°
„π°“√·°â‰¢ªí≠À“øíπ‡ª≈’Ë¬π ’ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π°√≥’
°“√‡ª≈’Ë¬π ’¢Õßøíπ∑’Ë‡°‘¥¢÷Èπ¿“¬À≈—ß°“√√—°…“§≈Õß√“°
‡π◊ËÕß®“°‡ªìπ«‘∏’∑’Ë‰¡àµâÕß Ÿ≠‡ ’¬‡π◊ÈÕøíπ·≈–¡’§à“„™â®à“¬∑’ËπâÕ¬
°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√·°â‰¢ªí≠À“øíπ‡ª≈’Ë¬π ’¥â«¬«‘∏’
Õ◊Ëπ1-3 Õ¬à“ß‰√°Áµ“¡·¡â«à“°“√øÕ° ’øíπ®–„Àâº≈ ”‡√Á®∑’Ë¥’
„π°“√·°â‰¢ªí≠À“øíπ‡ª≈’Ë¬π ’ ·µà°Á¡’√“¬ß“π‡ªìπ®”π«π
¡“°∑’Ë°≈à“«∂÷ßº≈¢â“ß‡§’¬ßµà“ßÊ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√≈¥≈ß
¢Õßª√– ‘∑∏‘¿“æ°“√¬÷¥√–À«à“ß “√¬÷¥µ‘¥°—∫‚§√ß √â“ß¢Õß
øíπ∑’Ëºà“π°“√øÕ° ’4-8  “‡Àµÿ¥—ß°≈à“«‡°‘¥¢÷Èπ‡π◊ËÕß®“°°“√
À≈ß‡À≈◊Õ¢ÕßÕÕ° ‘́‡®π·≈–Õπÿ¡Ÿ≈Õ‘ √–µà“ßÊ ∑’Ë‰¥â®“°°“√
 ≈“¬µ—«¢Õß “√ª√–°Õ∫‡æÕ√åÕÕ°‰´¥å∑’Ë„™â„π°√–∫«π°“√
øÕ° ’øíπ ‡™àπ Õπÿ¡Ÿ≈‰Œ¥√Õ° ‘́≈ (HO.) À√◊ÕÕπÿ¡Ÿ≈‡æÕ√å
‰Œ¥√Õ°´‘≈ (HO2

.) ´÷ËßÕÕ°´‘‡®π·≈–Õπÿ¡Ÿ≈Õ‘ √–‡À≈à“π’È
 “¡“√∂¢—¥¢«“ßªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—π¢Õß‡√ ‘́π„π “√
¬÷¥µ‘¥  àßº≈„Àâª√– ‘∑∏‘¿“æ°“√¬÷¥≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠1,2

°“√‡«âπ√–¬–‡«≈“À≈—ß®“°∑’Ë∑”°“√øÕ° ’øíπ‰ª·≈â«ª√–¡“≥
1-2  —ª¥“Àå ‡æ◊ËÕ„ÀâÕÕ° ‘́‡®π·≈–Õπÿ¡Ÿ≈Õ‘ √–∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà

 ≈“¬µ—«‰ª®πÀ¡¥°àÕπ°“√∫Ÿ√≥–øíπ‡ªìπ«‘∏’∑’Ë “¡“√∂‡æ‘Ë¡
ª√– ‘∑∏‘¿“æ„π°“√¬÷¥µ‘¥9-11 Õ’°∑—Èß∑”„Àâ‡°‘¥‡ ∂’¬√¿“æ¢Õß ’
(Color stability) ∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª¿“¬À≈—ß°“√øÕ° ’‰¥â3 ·µà
∑«à“°“√„™â«— ¥ÿ∫Ÿ√≥–™—Ë«§√“«ªî¥∫√‘‡«≥∑“ß‡ªî¥‡¢â“ Ÿà‚æ√ß
‡π◊ÈÕ‡¬◊ËÕ„π√–À«à“ß™à«ß√–¬–‡«≈“¥—ß°≈à“« Õ“®‡ ’Ë¬ßµàÕ°“√
√—Ë« ÷́¡∫√‘‡«≥¢Õ∫¢Õß«— ¥ÿ∫Ÿ√≥–°—∫ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π
√«¡‰ª∂÷ß°“√À≈ÿ¥ÕÕ°¢Õß«— ¥ÿ∫Ÿ√≥–™—Ë«§√“« ÷́Ëß®–∑”„Àâ
‡°‘¥°“√·∑√°´÷¡¢Õß·∫§∑’‡√’¬‡¢â“‰ª¿“¬„π§≈Õß√“°∑’Ë√—°…“
‡ √Á®·≈â« Õ—π‡ªìπ “‡ÀµÿÀπ÷Ëß¢Õß§«“¡≈â¡‡À≈«„π°“√√—°…“
§≈Õß√“°12,13

ªí®®ÿ∫—π¡’°“√π” “√µâ“πÕπÿ¡Ÿ≈Õ‘ √– (Antioxidant)
™π‘¥µà“ßÊ ‡™àπ ‚´‡¥’¬¡·Õ §Õ√å‡∫∑ (Sodium ascorbate)
·≈–§–µ–‡≈  (Catalase) ¡“„™â√à«¡„π°“√∫Ÿ√≥–øíπ¿“¬
À≈—ß°“√øÕ° ’9,10,14-17 ‚´‡¥’¬¡·Õ §Õ√å‡∫∑‡ªìπ‡°≈◊Õ¢Õß
°√¥·Õ §Õ√å∫‘°´÷Ëß∂Ÿ°π”¡“„™â„πÕÿµ “À°√√¡Õ“À“√Õ¬à“ß
·æ√àÀ≈“¬‡π◊ËÕß®“°¡’§ÿ≥ ¡∫—µ‘„π°“√°”®—¥Õπÿ¡Ÿ≈Õ‘ √–
√«¡∑—Èß¡’§«“¡‡ªìπæ‘…µË” ·≈–‰¡à°àÕ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß
∑“ß™’«¿“æ (Biological change) Õ—π‡ªìπÕ—πµ√“¬µàÕ√à“ß°“¬
∑”„Àâ¡’§«“¡ª≈Õ¥¿—¬„π°“√π”¡“„™âß“π∑“ß§≈‘π‘°9,10,14-16

 à«π§–µ–‡≈ ‡ªìπ‡Õπ‰´¡å∑’Ëæ∫‰¥â„π ‘Ëß¡’™’«‘µ ∑”Àπâ“∑’Ë
°”®—¥Õπÿ¡Ÿ≈Õ‘ √–∑’Ë‡°‘¥¢÷Èπ®“°°“√ √â“ßæ≈—ßß“π„π°√–∫«π
°“√‡¡µ“∫Õ≈‘´÷¡ (Metabolism) ¢Õß√à“ß°“¬18 ´÷Ëß∑“ß
∑—πµ°√√¡¡’√“¬ß“π∂÷ß§«“¡ “¡“√∂¥—ß°≈à“«¢Õß§–µ–‡≈ 
„πºŸâªÉ«¬‚√§ª√‘∑—πµåÕ—°‡ ∫19 °“√„™â‡ªìπ«— ¥ÿªî¥∑—∫‡π◊ÈÕ‡¬◊ËÕ
„π‚¥¬µ√ß (Direct pulp capping)20 √«¡∂÷ß°“√„™â°”®—¥
‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å∑’Ë„™â„π°√–∫«π°“√øÕ° ’øíπ17 °“√
»÷°…“‡ªìπ®”π«π¡“°· ¥ß„Àâ‡ÀÁπ«à“°“√„™â “√µâ“πÕπÿ¡Ÿ≈
Õ‘ √–∑—Èß Õß™π‘¥π’È “¡“√∂‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¬÷¥¢Õß “√
¬÷¥µ‘¥ √«¡∑—Èß≈¥°“√√—Ë«´÷¡∫√‘‡«≥√Õ¬µàÕ√–À«à“ß “√¬÷¥µ‘¥
°—∫‚§√ß √â“ß¢Õßøíπ‰¥â‡¡◊ËÕ∑”°“√∫Ÿ√≥–∑—π∑’¿“¬À≈—ß°“√
øÕ° ’10,14-17

 √ÿª  “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑·≈– “√≈–≈“¬§–µ–‡≈  “¡“√∂‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¬÷¥¢Õß “√¬÷¥µ‘¥
º≈‘µ¿—≥±å‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å°—∫‡π◊ÈÕøíπ∑’Ëºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¿“¬À≈—ß°“√øÕ° ’¥â«¬‚Õæ—≈‡≈ ‡´π å ∫Ÿä´∑å‰¥â
·µà‰¡à‡∑à“°—∫°√≥’‡π◊ÈÕøíπ∑’Ë‰¡à‰¥â∑”°“√øÕ° ’ ‚¥¬ “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑„Àâº≈∑’Ë¥’°«à“ “√≈–≈“¬§–µ–‡≈ 
Õ¬à“ß¡’π—¬ ”§—≠

(« ∑—πµ ®ÿÃ“œ 2555;35:79-92)

§” ”§—≠: °“√øÕ° ’; §«“¡·¢Áß·√ßæ—π∏–; §–µ–‡≈ ; ‚´‡¥’¬¡·Õ §Õ√å‡∫∑; ‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å
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‚Õæ—≈‡≈ ‡´π å ∫Ÿä́ ∑å (Opalescence Boost; Ultradent
Products, South Jordan, UT, USA) ‡ªìπº≈‘µ¿—≥±å “√
øÕ° ’∑’Ëª√–°Õ∫¥â«¬‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ
√âÕ¬≈– 38 ´÷Ëß∫√‘…—∑ºŸâº≈‘µ·π–π”«à“ “¡“√∂„™â ”À√—∫°“√
øÕ° ’øíπ¿“¬À≈—ß°“√√—°…“§≈Õß√“°21 ∑—πµ·æ∑¬åºŸâ∑”°“√
√—°…“®–„ à “√øÕ° ’„Àâ —¡º— °—∫ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π‡ªìπ‡«≈“
10 π“∑’·≈â«≈â“ßÕÕ° ‚¥¬ “¡“√∂∑”´È”‰¥â∑—ÈßÀ¡¥ 3 §√—Èß
À√◊Õ¿“¬„π‡«≈“ 30 π“∑’‡æ◊ËÕ„Àâ‰¥âº≈‡ªìπ∑’ËæÕ„®21 °“√
øÕ° ’øíπ¥â«¬«‘∏’¥—ß°≈à“« ÷́Ëß„™â‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å§«“¡
‡¢â¡¢âπ Ÿßπ—Èπ “¡“√∂≈¥√–¬–‡«≈“„π°“√√—°…“≈ß‰¥â‡¡◊ËÕ‡∑’¬∫
°—∫«‘∏’∑’Ë„™â “√øÕ° ’™π‘¥Õ◊ËπÊ À√◊Õ«‘∏’∑’Ë„™â‰Œ‚¥√‡®π‡æÕ√å
ÕÕ°‰´¥å§«“¡‡¢â¡¢âπµË”À√◊Õ∑’Ë§«“¡‡¢â¡¢âπ„°≈â‡§’¬ß°—π„ à„π
‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π·≈–∑”°“√‡ª≈’Ë¬π “√øÕ° ’‡ªìπ§√—ÈßÊ µ“¡
√–¬–‡«≈“∑’Ë°”Àπ¥3,22 ´÷ËßÀ“°°“√„™â “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–
¥—ß∑’Ë°≈à“«‰ª·≈â«¢â“ßµâπ “¡“√∂‡æ‘Ë¡ª√– ‘∑∏‘¿“æ¢Õß “√¬÷¥
µ‘¥‰¥â°Á®– “¡“√∂∑”°“√∫Ÿ√≥–øíπ∂“«√‰¥â∑—π∑’¿“¬À≈—ß°“√
øÕ° ’ Õ—πÕ“®‡ªìπ∑“ß‡≈◊Õ°∑’Ë –¥«°·≈–≈¥√–¬–‡«≈“°“√
√—°…“≈ß‰¥âÕ¬à“ß¡’π—¬ ”§—≠

ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“·≈–‡ª√’¬∫‡∑’¬∫
ª√– ‘∑∏‘¿“æ¢Õß “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–µàÕ§«“¡·¢Áß·√ß
æ—π∏–¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 2 ¢—ÈπµÕπ°—∫‡π◊ÈÕøíπ
∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¿“¬À≈—ß°“√øÕ° ’¥â«¬‰Œ‚¥√‡®π‡æÕ√å
ÕÕ°‰´¥å§«“¡‡¢â¡¢âπ Ÿß √«¡∑—Èßµ√«® Õ∫≈—°…≥–º‘«‡π◊ÈÕøíπ
¿“¬„µâ ¿“«–°“√∑¥≈Õßµà“ßÊ ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ
™π‘¥ àÕß°√“¥ ‚¥¬¡’ ¡¡µ‘∞“π«à“ß (Null hypotheses) ∑“ß
 ∂‘µ‘¢Õßß“π«‘®—¬§◊Õ (1) ‰¡à¡’§«“¡·µ°µà“ß¢Õß§«“¡·¢Áß·√ß
æ—π∏–¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å°—∫‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß
‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π√–À«à“ß°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥âøÕ° ’·≈–°≈ÿà¡∑’Ë
ºà“π°“√øÕ° ’¥â«¬‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ Ÿß√à«¡
°—∫°“√„™â “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–°àÕπ∑”°“√∫Ÿ√≥– ·≈– (2) ‰¡à¡’
§«“¡·µ°µà“ß√–À«à“ßª√– ‘∑∏‘¿“æ¢Õß “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–
·µà≈–™π‘¥µàÕ§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å
°—∫‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π∑’Ëºà“π°“√øÕ° ’¥â«¬
‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ Ÿß

«— ¥ÿ·≈–«‘∏’°“√

„™âøíπ°√“¡πâÕ¬∫π®”π«π 80 ́ ’Ë ́ ÷Ëß‰¥â√—∫°“√∂ÕπÕÕ°
µ“¡·ºπ°“√√—°…“∑“ß∑—πµ°√√¡®—¥øíπ¢ÕßºŸâªÉ«¬∑’ËÕ¬Ÿà„π™à«ß
Õ“¬ÿ√–À«à“ß 15-25 ªï ·≈–‰¥â√—∫§«“¡¬‘π¬Õ¡®“°ºŸâªÉ«¬

‡æ◊ËÕπ”øíπ¡“„™â„π°“√»÷°…“π’È°øíπ∑—ÈßÀ¡¥Õ¬Ÿà„π ¿“æ ¡∫Ÿ√≥å
‰¡à¡’√Õ¬‚√§ ·≈–‰¡à‡§¬‰¥â√—∫°“√∫Ÿ√≥–„¥Ê ¡“°àÕπ √«¡∑—Èß
‰¡à¡’°“√∑” —≠≈—°…≥å„¥Ê ∑’Ë®– “¡“√∂√–∫ÿ∂÷ß·À≈àß∑’Ë¡“À√◊Õ
¢âÕ¡Ÿ≈∑“ß™’«¿“æ¢ÕßºŸâªÉ«¬‰¥â ‚¥¬‡°Á∫√—°…“øíπ‰«â„π “√
≈–≈“¬‰∑¡Õ≈ (Thymol solution) §«“¡‡¢â¡¢âπ√âÕ¬≈– 0.1
‚¥¬πÈ”Àπ—° ∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  ·≈–π”¡“„™â∑”°“√
»÷°…“¿“¬„π√–¬–‡«≈“‰¡à‡°‘π 6 ‡¥◊Õπ¿“¬À≈—ß°“√∂Õπ

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

¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π

„™âÀ—«°√Õ°“°‡æ™√∑√ß Õ∫¥’ 16 (Tapered diamond
bur D16) √à«¡°—∫‡§√◊ËÕß°√Õ§«“¡‡√Á« Ÿßµ—¥ à«π√“°øíπ
ÕÕ°∑’Ëµ”·ÀπàßµË”°«à“√Õ¬µàÕ‡§≈◊Õ∫øíπ°—∫‡§≈◊Õ∫√“°øíπ
(Enamel-cementum junction) ª√–¡“≥ 2 ¡‘≈≈‘‡¡µ√ ‚¥¬
°√–∑”¿“¬„µâ ¿“«–∑’Ë¡’πÈ”√–∫“¬§«“¡√âÕπµ≈Õ¥‡«≈“°®“°π—Èπ
·∫àß à«πµ—«øíπ∑’Ë‰¥â„π·π«¥â“π·°â¡-¥â“π≈‘Èπ (Buccal-
lingual) ∫√‘‡«≥„°≈â°—∫°÷Ëß°≈“ß¬Õ¥ªÿÉ¡øíπ∑—Èß Õß¥â“π‚¥¬
„Àâ·π«„π°“√µ—¥¢π“π°—∫·°πµ“¡¬“«¢Õßøíπ ‡π◊ËÕß®“°
‚§√ß √â“ß∑“ß°“¬«‘¿“§¢Õß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ°√“¡
πâÕ¬∫π¡’≈—°…≥–·§∫„π·π«„°≈â°≈“ß-‰°≈°≈“ß (Mesial-
distal) ®÷ßæ‘®“√≥“‡≈◊Õ°™‘Èπøíπ¥â“π„¥¥â“πÀπ÷Ëß∑’Ëºπ—ß‚æ√ß
‡π◊ÈÕ‡¬◊ËÕ„π‰¡à‰¥â√—∫º≈°√–∑∫®“°°“√µ—¥·∫àß à«πµ—«øíπ¡“„™â
„π°“√»÷°…“ °”®—¥‡»…‡π◊ÈÕ‡¬◊ËÕ„πÕÕ°¥â«¬ª“°§’∫·≈–„™âÀ—«
°√Õ°“°‡æ™√∑√ß Õ∫¥’ 16 ‡µ√’¬¡ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π„Àâ
‡√’¬∫‡æ◊ËÕ≈Õ°‡≈’¬π¢—ÈπµÕπ°“√‡ªî¥∑“ß‡¢â“ Ÿà‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π
(Access opening) „π°“√√—°…“§≈Õß√“° ‚¥¬‡ª≈’Ë¬πÀ—«
°√Õ„À¡à„π°“√‡µ√’¬¡™‘Èπøíπ∑ÿ°Ê 5 ’́Ë ·≈–°√–∑”‚¥¬ºŸâ«‘®—¬
‡æ’¬ß∑à“π‡¥’¬« ®“°π—Èπ·∫àß™‘Èπøíπ∑’Ë‰¥â∑—ÈßÀ¡¥ÕÕ°‡ªìπ 4 °≈ÿà¡
‚¥¬°“√ ÿà¡µ—«Õ¬à“ß (Random assignment) °≈ÿà¡≈– 20 ™‘Èπ
¥—ßπ’È

(1) °≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡§«∫§ÿ¡ (Control group) ´÷Ëß
‰¡à‰¥â∑”°“√øÕ° ’∑’Ëºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π

(2) °≈ÿà¡∑’Ë 2 ‡ªìπ°≈ÿà¡∑’Ë∑”°“√øÕ° ’ ‚¥¬º ¡ “√
øÕ° ’º≈‘µ¿—≥±å‚Õæ—≈‡≈ ‡´π å ∫Ÿä´∑å ∑—Èß Õß à«π‡¢â“¥â«¬°—π
µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ ∑“ “√øÕ° ’∫√‘‡«≥ºπ—ß
‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¥â«¬·ª√ß¢π“¥‡≈Á°„Àâ¡’§«“¡Àπ“ª√–¡“≥
1 ¡‘≈≈‘‡¡µ√ ‡ªìπ‡«≈“ 10 π“∑’ ≈â“ßÕÕ°¥â«¬πÈ”°≈—Ëπ‡ªìπ‡«≈“
1 π“∑’ ‡ªÉ“≈¡„Àâº‘«‡π◊ÈÕøíπ·Àâß21
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(3) °≈ÿà¡∑’Ë 3 ‡ªìπ°≈ÿà¡∑’Ë¿“¬À≈—ß∑”°“√øÕ° ’∑’Ëºπ—ß
‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„πµ“¡¢—ÈπµÕπ„π°≈ÿà¡∑’Ë 2 ·≈â« „™â “√≈–≈“¬
‚´‡¥’¬¡·Õ §Õ√å‡∫∑ (Sodium L-ascorbate; Carlo Erba
Reagenti, Rodano, Italy) §«“¡‡¢â¡¢âπ√âÕ¬≈– 10 ‚¥¬πÈ”Àπ—°
ª√‘¡“µ√ 10 ¡‘≈≈‘≈‘µ√ ÷́Ëß‡µ√’¬¡¢÷Èπ„À¡à„π·µà≈–§√—Èß¢Õß°“√
∑¥≈ÕßÀ¬¥ºà“πº‘«‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π∑’Ë∑”°“√
øÕ° ’‡ªìπ‡«≈“ 10 π“∑’ ≈â“ßÕÕ°¥â«¬πÈ”°≈—Ëπ‡ªìπ‡«≈“ 1 π“∑’
‡ªÉ“≈¡„Àâº‘«‡π◊ÈÕøíπ·Àâß14,15

(4) °≈ÿà¡∑’Ë 4 ‡ªìπ°≈ÿà¡∑’Ë„™â “√≈–≈“¬§–µ–‡≈  (C40-
100MG Catalase from bovine liver; Sigma-Aldrich, St.
Louis, MO, USA) §«“¡‡¢â¡¢âπ 10 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√
„πøÕ ‡øµ∫—ø‡øÕ√å ª√‘¡“µ√ 50 ‰¡‚§√≈‘µ√ ´÷Ëß‡µ√’¬¡¢÷Èπ
„À¡à„π·µà≈–§√—Èß¢Õß°“√∑¥≈Õß À¬¥∫πº‘«‡π◊ÈÕøíπ∫√‘‡«≥
ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π∑’Ë∑”°“√øÕ° ’·≈â« „™â°âÕπ ”≈’¢π“¥‡≈Á°∂Ÿ
(Burnish) ∫πº‘«‡π◊ÈÕøíπ‡ªìπ‡«≈“ 3 π“∑’ ≈â“ßÕÕ°¥â«¬
πÈ”°≈—Ëπ‡ªìπ‡«≈“ 2 π“∑’ ‡ªÉ“≈¡„Àâº‘«‡π◊ÈÕøíπ·Àâß20

π”™‘Èπøíπ∑’Ë‡µ√’¬¡‰«â∑—Èß 4 °≈ÿà¡¢â“ßµâπ¡“∑”°“√∫Ÿ√≥–
∑—π∑’¥â«¬‡√´‘π§Õ¡‚æ ‘µ√à«¡°—∫ “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å
2 ¢—ÈπµÕπº≈‘µ¿—≥±å‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å (Clearfil SE
Bond; Kuraray Medical, Okayama, Japan) µ“¡§”
·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ ‚¥¬∑“‰æ√‡¡Õ√å¥â«¬·ª√ß¢π“¥‡≈Á°
‡ªìπ‡«≈“ 20 «‘π“∑’ ‡ªÉ“≈¡‡æ◊ËÕ°”®—¥‰æ√‡¡Õ√å à«π‡°‘π·≈–
‡æ◊ËÕ„Àâµ—«∑”≈–≈“¬√–‡À¬ÕÕ° ∑“ “√∫Õπ¥‘ß‡ªìπ™—Èπ∫“ßÊ
®“°π—Èπ«“ß∑àÕæ≈“ µ‘°„  (Tygon; Saint-Gobain Perfor-
mance Plastics, Akron, OH, USA) ¢π“¥‡ âπºà“π
»Ÿπ¬å°≈“ß¿“¬„π 0.75 ¡‘≈≈‘‡¡µ√  Ÿß 1 ¡‘≈≈‘‡¡µ√ ∫√‘‡«≥
°÷Ëß°≈“ßºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π ∫à¡„Àâ “√∫Õπ¥‘ß‡°‘¥ªØ‘°‘√‘¬“
æÕ≈‘‡¡Õ√å‰√‡´™—π‡ªìπ‡«≈“ 10 «‘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‡§≈’¬√åøî≈ ‡Õæ’-‡ÕÁ°´å
‡Õ ‡∑µ‘°  ’ ‡Õ 3 (Clearfil AP-X Esthetic, shade A3;
Kuraray Medical) „ 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‡«≈“ 20 «‘π“∑’ ‡°Á∫™‘Èπ
øíπ∑’Ë‡µ√’¬¡‡ √Á®·≈â«‰«â„π¿“™π–ªî¥¿“¬„µâ§«“¡™◊Èπ —¡æ—∑∏å

(Relative humidity) √âÕ¬≈– 100 ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“
‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§

¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ

°àÕπ°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§
(Microshear bond strength) ¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíππ—Èπ
„™â„∫¡’¥ºà“µ—¥ (Scalpel blade) µ—¥∑àÕæ≈“ µ‘°ÕÕ°Õ¬à“ß
√–¡—¥√–«—ß·≈–µ√«® Õ∫§«“¡ ¡∫Ÿ√≥å¢Õß™‘Èπß“π∑’Ë‡µ√’¬¡‰¥â
¥â«¬°≈âÕß®ÿ≈∑√√»πå ‡µÕ√‘‚Õ (Model SZ-CTV; Olympus,
Tokyo, Japan) ∑’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

∑”°“√∑¥ 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“π

°“√µ√«® Õ∫≈—°…≥–æ◊Èπº‘«¢Õß™‘Èπß“π

™‘Èπß“π¿“¬À≈—ß°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
√–¥—∫®ÿ≈¿“§®–∂Ÿ°π”¡“µ√«® Õ∫≈—°…≥–¢Õßæ◊Èπº‘«¿“¬
À≈—ß°“√·µ°À—°¥â«¬°≈âÕß∂à“¬¿“æ„π™àÕßª“°√à«¡°—∫‚ª√·°√¡
· ¥ß¿“æºà“π√–∫∫§Õ¡æ‘«‡µÕ√å (SoproLife; Acteon,
Merignac cedex, France) ´÷Ëß®”·π°≈—°…≥–°“√·µ°À—°
¢Õß™‘Èπß“πÕÕ°‰¥â∑—ÈßÀ¡¥‡ªìπ 6 √Ÿª·∫∫ §◊Õ

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

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

4. °“√·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 ´÷Ëß “¡“√∂®”·π°
ÕÕ°‰¥â‡ªìπ 3 √Ÿª·∫∫ ‰¥â·°à °“√·µ°À—°·∫∫º ¡∑’Ë¡’°“√
·µ°À—°·∫∫·Õ¥Œ’´’ø‡ªìπ à«π„À≠à (Mixed failure with
more adhesive failure), °“√·µ°À—°·∫∫º ¡∑’Ë¡’°“√
·µ°À—°·∫∫‚§Œ’´’ø„π‡π◊ÈÕøíπ‡ªìπ à«π„À≠à (Mixed failure
with more cohesive failure in dentine) ·≈–°“√·µ°À—°
·∫∫º ¡∑’Ë¡’°“√·µ°À—°·∫∫‚§Œ’´’ø„π‡√´‘π‡ªìπ à«π„À≠à
(Mixed failure with more cohesive failure in resin)
‚¥¬æ‘®“√≥“®“° —¥ à«π°“√·µ°À—°·∫∫„¥·∫∫Àπ÷Ëß∑’Ë¡’æ◊Èπ∑’Ë
¡“°°«à“√âÕ¬≈– 70 ¢Õßæ◊Èπº‘«∑’Ë‡°‘¥°“√·µ°À—°∑—ÈßÀ¡¥

°“√µ√«® Õ∫≈—°…≥–º‘«‡π◊ÈÕøíπ¿“¬„µâ ¿“«–°“√
∑¥≈Õßµà“ßÊ ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥
(Scanning electron microscope) π—Èπ°√–∑”‚¥¬ ÿà¡
µ—«Õ¬à“ßøíπ°√“¡πâÕ¬∫π®”π«π 8 ́ ’Ë ‡µ√’¬¡º‘«‡π◊ÈÕøíπ∫√‘‡«≥
ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π·≈–∑”°“√øÕ° ’øíπµ“¡«‘∏’¥—ß°≈à“«¢â“ßµâπ
´÷Ëß™‘Èπøíπ 4 ´’Ë ®–„™â‡æ◊ËÕµ√«® Õ∫≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß
∑’Ëº‘«‡π◊ÈÕøíπ‡¡◊ËÕºà“π°“√øÕ° ’ √«¡∂÷ß‡¡◊ËÕ„™â “√µâ“πÕπÿ¡Ÿ≈
Õ‘ √–·µà≈–™π‘¥¿“¬À≈—ß°“√øÕ° ’ „π¢≥–∑’Ë™‘ÈπøíπÕ’° 4 ’́Ë
®–„™â‡æ◊ËÕµ√«® Õ∫≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß¢Õßº‘«‡π◊ÈÕøíπ
„π·µà≈–°≈ÿà¡∑¥≈Õß¿“¬À≈—ß°“√ª√—∫ ¿“æ¥â«¬‰æ√‡¡Õ√å
¢Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å ´÷Ëß‡¡◊ËÕ
∑“‰æ√‡¡Õ√å·≈–‡ªÉ“≈¡µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ·≈â«
∑”°“√°”®—¥¡ÕπÕ‡¡Õ√å„π‰æ√‡¡Õ√å¥—ß°≈à“«‚¥¬≈â“ß¥â«¬
·Õ≈°ÕŒÕ≈å§«“¡‡¢â¡¢âπ√âÕ¬≈– 95 ‚¥¬ª√‘¡“µ√‡ªìπ‡«≈“ 5
π“∑’ ·≈–≈â“ß¥â«¬πÈ”°≈—Ëπ‡ªìπ‡«≈“Õ’° 5 π“∑’ ™‘Èπøíπ∑—Èß 8 ’́Ë
®–∂Ÿ°π”¡“ºà“π°√–∫«π°“√„πÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ‡µ√’¬¡™‘Èπß“π
 ”À√—∫µ√«® Õ∫≈—°…≥–º‘«‡π◊ÈÕøíπ¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ (JSM 5410 LV; JEOL, Tokyo,
Japan)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

π”§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ
„π·µà≈–°≈ÿà¡∑¥≈Õß¡“µ√«® Õ∫§«“¡ª°µ‘„π°“√·®°·®ß¢Õß
¢âÕ¡Ÿ≈ (Normality) ¥â«¬§à“ ∂‘µ‘·™ªî‚√-«‘≈§å (Shapiro-Wilk

test) ·≈–µ√«® Õ∫§«“¡‡∑à“°—π¢Õß§«“¡·ª√ª√«π¢Õß
ª√–™“°√ (Homogeneity of variances) ¥â«¬§à“ ∂‘µ‘¢Õß
‡≈Õ«’π (Leveneûs test) ÷́ËßÀ“°¢âÕ¡Ÿ≈∑’Ë‰¥â¡’°“√·®°·®ß¢Õß
¢âÕ¡Ÿ≈‡ªìπ‚§âßª°µ‘·≈–¡’§à“§«“¡·ª√ª√«π¢Õßª√–™“°√∑’Ë
‡∑à“°—π®–æ‘®“√≥“‡≈◊Õ°„™â ∂‘µ‘·∫∫æ“√“‡¡µ√‘° (Parametric
statistics) „π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ·µàÀ“°¢âÕ¡Ÿ≈∑’Ë‰¥â¡’°“√
·®°·®ß¢Õß¢âÕ¡Ÿ≈‰¡à‡ªìπ‚§âßª°µ‘·≈–¡’§à“§«“¡·ª√ª√«π¢Õß
ª√–™“°√‰¡à‡∑à“°—π®–æ‘®“√≥“‡≈◊Õ°„™â ∂‘µ‘·∫∫πÕπæ“√“
‡¡µ√‘° (Nonparametric statistics)  à«π¢âÕ¡Ÿ≈§«“¡∂’Ë¢Õß
≈—°…≥–°“√·µ°À—°¢Õß™‘Èπß“π¿“¬À≈—ß°“√∑¥ Õ∫§«“¡
·¢Áß·√ßæ—π∏–‡©◊Õπ®–∂Ÿ°π”¡“«‘‡§√“–Àå¥â«¬«‘∏’∑“ß ∂‘µ‘·∫∫
πÕπæ“√“‡¡µ√‘°‡π◊ËÕß®“°‡ªìπ¢âÕ¡Ÿ≈¡“µ√“°“√«—¥√–¥—∫π“¡
∫—≠≠—µ‘ (Nominal scale)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑—ÈßÀ¡¥„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å
 ”‡√Á®√Ÿª∑“ß ∂‘µ‘ (SPSS version 11.5 for Windows; SPSS
Inc., Chicago, IL, USA) ‚¥¬°”Àπ¥§à“π—¬ ”§—≠∑“ß ∂‘µ‘
∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

º≈°“√»÷°…“

§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§¢Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈°‡Õ Õ’
∫Õπ¥å°—∫‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¢Õß·µà≈–°≈ÿà¡
∑¥≈Õß· ¥ßÕ¬Ÿà„πµ“√“ß∑’Ë 1 ‚¥¬„π√–À«à“ß¢—ÈπµÕπ°“√µ—¥∑àÕ
æ≈“ µ‘°ÕÕ°°àÕπ°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫
®ÿ≈¿“§π—Èπ¡’°“√À≈ÿ¥¢Õß‡√ ‘́π§Õ¡‚æ ‘µ (Pre-test failure)
®”π«π∑—Èß ‘Èπ 12 ™‘Èπß“π (µ“√“ß∑’Ë 1) ´÷Ëß™‘Èπß“π¥—ß°≈à“«
∑—ÈßÀ¡¥‰¡à∂Ÿ°π”¡“√«¡‡æ◊ËÕ«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

®“°°“√µ√«® Õ∫‡∫◊ÈÕßµâπæ∫«à“§«“¡·¢Áß·√ßæ—π∏–
‡©◊Õπ√–¥—∫®ÿ≈¿“§„π°≈ÿà¡∑¥≈Õß∑’Ë‰¡à‰¥â∑”°“√øÕ° ’¡’°“√
·®°·®ß¢Õß¢âÕ¡Ÿ≈‰¡à‡ªìπ‚§âßª°µ‘ (p = 0.029) √«¡∑—Èß¡’§«“¡
‰¡à‡∑à“°—π¢Õß§«“¡·ª√ª√«π¢Õßª√–™“°√ (p < 0.001) ®÷ß
æ‘®“√≥“„™â ∂‘µ‘·∫∫πÕπæ“√“‡¡µ√‘°„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
‚¥¬®“°°“√∑¥ Õ∫ ∂‘µ‘§√— §—≈ «—≈≈‘  (Kruskal Wallis H
test) æ∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
√–¥—∫®ÿ≈¿“§„π·µà≈–°≈ÿà¡∑¥≈Õß (p < 0.001) ·≈–‡¡◊ËÕ∑”°“√
‡ª√’¬∫‡∑’¬∫æÀÿ§Ÿ≥„π°≈ÿà¡∑¥≈Õß·µà≈–§Ÿà¥â«¬ ∂‘µ‘·¡π-«‘∑π’¬å
¬Ÿ (Mann-Whitney U test) æ∫«à“°≈ÿà¡∑’Ë‰¡à‰¥â∑”°“√øÕ°
 ’∑’Ëºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¡’§à“‡©≈’Ë¬§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
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√–¥—∫®ÿ≈¿“§ Ÿß∑’Ë ÿ¥ (p < 0.001) √Õß≈ß¡“‡ªìπ°≈ÿà¡∑’Ë„™â
 “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑ ·≈–°≈ÿà¡∑’Ë„™â “√≈–≈“¬
§–µ–‡≈ ¿“¬À≈—ß°“√øÕ° ’øíπµ“¡≈”¥—∫ (p < 0.001 ·≈–
p < 0.007 µ“¡≈”¥—∫)  à«π°≈ÿà¡∑’Ë∑”°“√øÕ° ’øíπ·≈–
∫Ÿ√≥–¥â«¬‡√ ‘́π§Õ¡‚æ ‘µ∑—π∑’π—Èπ¡’§à“‡©≈’Ë¬§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ¢Õß “√¬÷¥µ‘¥πâÕ¬°«à“°≈ÿà¡∑¥≈ÕßÕ◊ËπÊ‡Õ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.0035)

°“√®”·π°≈—°…≥–°“√·µ°À—°¢Õß™‘Èπß“π¿“¬À≈—ß
°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ‰¥âº≈¥—ß· ¥ß„πµ“√“ß∑’Ë
2 ´÷Ëß‰¡àæ∫√Ÿª·∫∫°“√·µ°À—°¿“¬„π™—Èπ‡π◊ÈÕøíπ„π∑ÿ°°≈ÿà¡
∑¥≈Õß ®“°°“√«‘‡§√“–Àå∑“ß ∂‘µ‘‚¥¬„™â°“√∑¥ Õ∫¢Õß
øî™‡™Õ√å (Fisherûs exact probability test) ‰¡àæ∫§«“¡
·µ°µà“ß¢Õß≈—°…≥–æ◊Èπº‘«¢Õß™‘Èπß“π¿“¬À≈—ß°“√·µ°À—°
√–À«à“ß°≈ÿà¡∑’Ë‰¡à‰¥â∑”°“√øÕ° ’°—∫°≈ÿà¡∑’Ë„™â “√≈–≈“¬‚´‡¥’¬¡
·Õ §Õ√å‡∫∑¿“¬À≈—ß°“√øÕ° ’øíπ (p = 0.695) ·≈–
√–À«à“ß°≈ÿà¡∑’Ë„™â “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑°—∫°≈ÿà¡∑’Ë„™â
 “√≈–≈“¬§–µ–‡≈ ¿“¬À≈—ß°“√øÕ° ’øíπ (p = 0.113) „π
¢≥–∑’Ë°≈ÿà¡∑’ËøÕ° ’øíπ·≈–∑”°“√∫Ÿ√≥–¥â«¬‡√´‘π§Õ¡‚æ ‘µ
∑—π∑’¡’≈—°…≥–æ◊Èπº‘«¢Õß™‘Èπß“π¿“¬À≈—ß°“√·µ°À—°·µ°µà“ß
®“°°≈ÿà¡∑¥≈ÕßÕ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p ≤ 0.008)
‚¥¬ à«π„À≠à‡ªìπ°“√·µ°À—°¿“¬„π™—Èπ “√¬÷¥µ‘¥À√◊Õ‡√ ‘́π
§Õ¡‚æ ‘µ

¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥· ¥ß
„Àâ‡ÀÁπ∂÷ß°“√ª°§≈ÿ¡¢Õß™—Èπ ‡¡’¬√å (Smear layer) ∫πº‘«
‡π◊ÈÕøíπ √«¡∑—Èßæ∫ ‡¡’¬√åæ≈—§ (Smear plug) Õÿ¥Õ¬Ÿà¿“¬„π
∑àÕ‡π◊ÈÕøíπ (Dentinal tubule) „π°≈ÿà¡∑’Ë‰¡à‰¥â∑”°“√
øÕ° ’ (√Ÿª∑’Ë 1A) ¿“¬À≈—ß°“√øÕ° ’æ∫«à“æ◊Èπº‘«‡π◊ÈÕøíπ¡’
≈—°…≥–¢√ÿ¢√–§≈â“¬°—∫∂Ÿ°ª°§≈ÿ¡¥â«¬™—Èπ ‡¡’¬√å´÷Ëß‡°“–µ—«
°—πÕ¬à“ßÀ≈«¡Ê (√Ÿª∑’Ë 1B)  à«π°≈ÿà¡∑’Ë„™â “√≈–≈“¬‚´‡¥’¬¡
·Õ §Õ√å‡∫∑ ¿“¬À≈—ß°“√øÕ° ’®–¡’≈—°…≥–º‘«‡π◊ÈÕøíπ
§≈â“¬°—∫°≈ÿà¡∑’Ë∑”°“√øÕ° ’‡æ’¬ßÕ¬à“ß‡¥’¬« ·µàæ∫√Ÿ‡ªî¥¢Õß
∑àÕ‡π◊ÈÕøíπ°√–®“¬Õ¬Ÿà∑—Ë«‰ª (√Ÿª∑’Ë 1C) ¢≥–∑’Ë°≈ÿà¡∑’Ë„™â
 “√≈–≈“¬§–µ–‡≈ ¿“¬À≈—ß°“√øÕ° ’π—Èπæ∫«à“º‘«‡π◊ÈÕøíπ
¡’≈—°…≥–‡√’¬∫ √«¡∑—Èß¡’°“√Õÿ¥µ—π¢Õß∑àÕ‡π◊ÈÕøíπ (√Ÿª
∑’Ë 1D)

‡¡◊ËÕ∑”°“√ª√—∫ ¿“æº‘«‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ
„π¥â«¬‰æ√‡¡Õ√å¢Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å
æ∫«à“™—Èπ ‡¡’¬√å∫πº‘«‡π◊ÈÕøíπ¢Õß∑ÿ°°≈ÿà¡∑¥≈Õß∂Ÿ°≈–≈“¬
ÕÕ°‰ª‡ªìπ à«π„À≠à ·≈–æ∫√Ÿ‡ªî¥¢Õß∑àÕ‡π◊ÈÕøíπ°√–®“¬
Õ¬Ÿà∑—Ë«‰ª (√Ÿª∑’Ë 2A-2D) ‚¥¬°≈ÿà¡∑¥≈Õß∑’Ë∑”°“√øÕ° ’øíπ
√«¡∂÷ß°≈ÿà¡∑’Ë„™â “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑·≈– “√
≈–≈“¬§–µ–‡≈ ¿“¬À≈—ß°“√øÕ° ’π—Èπ®–æ∫°“√‡º¬¢Õß
‡ âπ„¬§Õ≈≈“‡®π (Collagen fibre) ∫πº‘«‡π◊ÈÕøíπ‰¥âÕ¬à“ß
™—¥‡®π (√Ÿª∑’Ë 2B-2D)

µ“√“ß∑’Ë 1 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–¥—∫®ÿ≈¿“§¢Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈
‡Õ Õ’ ∫Õπ¥å °—∫‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π (‡¡°°–æ“ §“≈) √«¡∂÷ß®”π«π™‘Èπß“π∑’Ë¡’°“√À≈ÿ¥ÕÕ°¢Õß
‡√´‘π§Õ¡‚æ ‘µ°àÕπ°“√∑¥ Õ∫ (™‘Èπ)

Table 1 Mean microshear bond strengths and standard deviations of Clearfil SE Bond adhesive to pulpal wall
dentine (Megapascal) including number of specimens with pre-test failure (pieces)

Group Mean ± S.D. (Number of pre-test failure)

Group 1: Unbleach 15.04 ± 4.11 (0)

Group 2: Bleach 3.04 ± 1.43 (8)

Group 3: Bleach + Sodium ascorbate 9.25 ± 5.36 (0)

Group 4: Bleach + Catalase 5.29 ± 2.11 (4)
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√Ÿª∑’Ë 1 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ · ¥ßº‘«‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¢Õß°≈ÿà¡∑¥≈Õßµà“ßÊ.

Fig. 1 SEM images of dentine surface at pulp chamber wall in various experimental conditions.

√Ÿª∑’Ë 1A °≈ÿà¡∑’Ë‰¡à‰¥â∑”°“√øÕ° ’øíπ: æ∫°“√ª°§≈ÿ¡¢Õß™—Èπ ‡¡’¬√å∫πº‘«‡π◊ÈÕøíπ √«¡∑—Èßæ∫ ‡¡’¬√åæ≈—§Õÿ¥Õ¬Ÿà¿“¬„π∑àÕ‡π◊ÈÕ
øíπ‚¥¬∑—Ë«‰ª (≈Ÿ°»√).

Fig. 1A Unbleach group: Smear layer is observed to cover the dentine surface. Smear plugs are also generally
presented in the dentinal tubules (arrows).

√Ÿª∑’Ë 1B °≈ÿà¡∑’Ë∑”°“√øÕ° ’øíπ: º‘«‡π◊ÈÕøíπ¡’≈—°…≥–¢√ÿ¢√– §≈â“¬°—∫°“√∂Ÿ°ª°§≈ÿ¡¥â«¬™—Èπ ‡¡’¬√ǻ ÷Ëß‡°“–µ—«°—πÕ¬à“ßÀ≈«¡Ê.

Fig. 1B Bleach group: Dentine surface is irregular, seemingly be covered by loosely-bound smear layer.

√Ÿª∑’Ë 1C °≈ÿà¡∑’Ë„™â “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑¿“¬À≈—ß°“√øÕ° ’øíπ: º‘«‡π◊ÈÕøíπ¡’≈—°…≥–§≈â“¬§≈÷ß°—∫°≈ÿà¡∑’Ë∑”°“√øÕ°
 ’øíπ‡æ’¬ßÕ¬à“ß‡¥’¬« ‚¥¬æ∫√Ÿ‡ªî¥¢Õß∑àÕ‡π◊ÈÕøíπ∑’Ë‰¡à¡’°“√Õÿ¥µ—π (≈Ÿ°»√).

Fig. 1C Bleach + Sodium ascorbate group: Dentine surface is found to be similar to the bleach group. Patent
dentinal tubule openings can be seen without occlusion (arrows).

√Ÿª∑’Ë 1D °≈ÿà¡∑’Ë„™â “√≈–≈“¬§–µ–‡≈ ¿“¬À≈—ß°“√øÕ° ’øíπ:°º‘«‡π◊ÈÕøíπ¡’≈—°…≥–‡√’¬∫ æ∫°“√Õÿ¥µ—π¢Õß∑àÕ‡π◊ÈÕøíπ‡ªìπ
 à«π„À≠à (≈Ÿ°»√).

Fig. 1D Bleach + Catalase group: Dentine surface is smooth with most of the dentinal tubule orifices are occluded
(arrows).
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√Ÿª∑’Ë 2 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥ · ¥ßº‘«‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¢Õß°≈ÿà¡∑¥≈Õßµà“ßÊ
¿“¬À≈—ß°“√ª√—∫ ¿“æ¥â«¬‰æ√‡¡Õ√å¢Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å.

Fig. 2 SEM images of dentine surface at pulp chamber wall in various experimental conditions after conditioning
with primer of Clearfil SE Bond.

√Ÿª∑’Ë 2A °≈ÿà¡∑’Ë‰¡à‰¥â∑”°“√øÕ° ’øíπ: º‘«‡π◊ÈÕøíπ‰¡à∂Ÿ°ª°§≈ÿ¡¥â«¬™—Èπ ‡¡’¬√å √«¡∑—Èßæ∫√Ÿ‡ªî¥¢Õß∑àÕ‡π◊ÈÕøíπ‚¥¬∑—Ë«‰ª.

Fig. 2A Unbleach group: In general, dentine surface is free of smear layer with opened dentinal tubule orifices are
also observed.

√Ÿª∑’Ë 2B °≈ÿà¡∑’Ë∑”°“√øÕ° ’øíπ: æ∫°“√‡º¬¢Õß‡ âπ„¬§Õ≈≈“‡®π∫πº‘«‡π◊ÈÕøíπÕ¬à“ß™—¥‡®π (¡◊Õ™’È) √Ÿ‡ªî¥¢Õß∑àÕ‡π◊ÈÕøíπ„π
∫“ß∫√‘‡«≥‡ªî¥ (≈Ÿ°»√ ’¢“«) ¢≥–∑’Ë∫“ß∫√‘‡«≥¬—ßæ∫¡’°“√Õÿ¥µ—π (≈Ÿ°»√ ’¥”).

Fig. 2B Bleach group: The exposed collagen fibres are clearly seen (pointer). Dentinal tubule orifices are opened
(white arrow), while those in some areas are still obliterated (black arrow).

√Ÿª∑’Ë 2C °≈ÿà¡∑’Ë„™â “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑¿“¬À≈—ß°“√øÕ° ’øíπ: º‘«‡π◊ÈÕøíπ¡’°“√‡º¬¢Õß‡ âπ„¬§Õ≈≈“‡®π (¡◊Õ™’È) ∑àÕ
‡π◊ÈÕøíπ à«π„À≠à‡ªî¥.

Fig. 2C Bleach + Sodium ascorbate group: Dentine surface reveals collagen fibril network (pointer) with exposed
dentinal tubule openings.

√Ÿª∑’Ë 2D °≈ÿà¡∑’Ë„™â “√≈–≈“¬§–µ–‡≈ ¿“¬À≈—ß°“√øÕ° ’øíπ: º‘«‡π◊ÈÕøíπ¡’°“√‡º¬¢Õß‡ âπ„¬§Õ≈≈“‡®π (¡◊Õ™’È) ‚¥¬„π∫“ß
∫√‘‡«≥¬—ß§ßæ∫°“√Õÿ¥µ—π¢Õß∑àÕ‡π◊ÈÕøíπ (≈Ÿ°»√).

Fig. 2D Bleach + Catalase group: Dentine surface shows exposed collagen fibril network (pointer) with closed
dentinal tubule orifices are also detected in some areas (arrows).
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«‘®“√≥å

®“°º≈°“√»÷°…“π’Èæ∫«à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
√–¥—∫®ÿ≈¿“§¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 2 ¢—ÈπµÕπº≈‘µ
¿—≥±å‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å °—∫‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß‚æ√ß
‡π◊ÈÕ‡¬◊ËÕ„π¢Õß°≈ÿà¡∑’Ë‰¡à‰¥âøÕ° ’¡’§à“ Ÿß°«à“§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ¢Õß°≈ÿà¡∑’Ëºà“π°“√øÕ° ’øíπ¥â«¬ “√øÕ° ’
º≈‘µ¿—≥±å‚Õæ—≈‡≈ ‡´π å ∫Ÿä´∑åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
√«¡∑—Èßæ∫§«“¡·µ°µà“ß√–À«à“ßª√– ‘∑∏‘¿“æ¢Õß “√µâ“π
Õπÿ¡Ÿ≈Õ‘ √–·µà≈–™π‘¥µàÕ§«“¡ “¡“√∂„π°“√¬÷¥¢Õß “√¬÷¥µ‘¥
º≈‘µ¿—≥±å‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å °—∫‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß
‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¿“¬À≈—ß°“√øÕ° ’ ®÷ßªØ‘‡ ∏ ¡¡µ‘∞“π«à“ß
∑—Èß Õß¢Õßß“π«‘®—¬

‡ªìπ∑’Ë∑√“∫°—π¥’«à“‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å “¡“√∂
¢—¥¢«“ßªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—π¢Õß‡√´‘π  àßº≈„Àâ§«“¡·¢Áß
·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥°—∫‚§√ß √â“ß¢Õßøíπ¿“¬À≈—ß°“√øÕ° ’
≈¥≈ß ÷́Ëß Õ¥§≈âÕß°—∫º≈°“√»÷°…“∑’Ëºà“π¡“4,9,11,14,16,17

√«¡∑—Èß„π°“√»÷°…“π’È¬—ßæ∫°“√À≈ÿ¥ÕÕ°¢Õß‡√´‘π§Õ¡‚æ ‘µ
®“°™‘Èπß“π°àÕπ°“√∑¥ Õ∫ (Pre-test failure) ∂÷ß√âÕ¬≈– 40
Õ—π· ¥ß„Àâ‡ÀÁπ∂÷ßª√– ‘∑∏‘¿“æ°“√¬÷¥¢Õß “√¬÷¥µ‘¥∑’Ë≈¥≈ß
„π°≈ÿà¡∑’Ë∑”°“√øÕ° ’øíπ ‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å‡ªìπ “√

ÕÕ°´‘‰¥´å (Oxidising agent) ∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈µË”  “¡“√∂
·∑√°´÷¡ºà“π‚§√ß √â“ß¢Õßøíπ‡¢â“‰ª‰¥âßà“¬ ´÷Ëß®– ≈“¬µ—«„Àâ
ÕÕ° ‘́‡®π·≈–Õπÿ¡Ÿ≈Õ‘ √–µà“ßÊ „π°“√∑”ªØ‘°‘√‘¬“°—∫ “√ ’
(Pigment) À√◊Õ‚§√‚¡øÕ√å (Chromophore) ¿“¬„π‚§√ß √â“ß
¢Õßøíπ‚¥¬°“√∑”≈“¬æ—π∏–§Ÿà¢Õß§“√å∫Õπ (Carbon double
bond) „π “√ ’¥—ß°≈à“« ∑”„Àâ “√ ’¡’‚§√ß √â“ß∑’Ë‡ª≈’Ë¬π·ª≈ß
‰ªÕ¬à“ß™—Ë«§√“« °“√¥Ÿ¥ —́∫· ß®÷ß≈¥≈ß ·≈– àßº≈„Àâ ’¢Õß
øíπ®“ß≈ß‰¥â1-3 Õ¬à“ß‰√°Áµ“¡ÕÕ° ‘́‡®π·≈–Õπÿ¡Ÿ≈Õ‘ √–µà“ßÊ
®“°°“√ ≈“¬µ—«¢Õß‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥åπ—Èπ°Á “¡“√∂
 ≈“¬æ—π∏–§Ÿà¢Õß§“√å∫Õπ„π‡√ ‘́π¢≥–‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å
‰√‡´™—π‰¥â‡™àπ°—π ‚¥¬∑”„Àâ‡°‘¥°“√∑”≈“¬æ—π∏–§Ÿà¢Õß§“√å∫Õπ
„π√–À«à“ß¢—Èπ·ºà¢¬“¬ “¬æÕ≈‘‡¡Õ√å  àßº≈„Àâ¢—Èπ ‘Èπ ÿ¥¢Õß “¬
æÕ≈‘‡¡Õ√å¢Õß‡√´‘π‡°‘¥¢÷ÈπÕ¬à“ß‰¡à ¡∫Ÿ√≥å14,15,23 πÕ°®“°π’È
¡’°“√»÷°…“∑’Ë· ¥ß„Àâ‡ÀÁπ«à“Õπÿ¡Ÿ≈Õ‘ √–¥—ß°≈à“« “¡“√∂
∑”≈“¬·§¡øÕ√å§«‘‚ππ (Camphorquinone) ÷́Ëß‡ªìπ “√
‡√‘Ë¡ªØ‘°‘√‘¬“∫à¡¥â«¬· ß (Photoinitiator) ¢Õß‡√ ‘́π‰¥â23 ®“°
 “‡Àµÿ¥—ß°≈à“«∑—ÈßÀ¡¥®÷ß àßº≈„Àâ “√¬÷¥µ‘¥¡’§ÿ≥ ¡∫—µ‘∑“ß
°“¬¿“æ∑’ËµË”≈ß √«¡∂÷ß¡’ª√– ‘∑∏‘¿“æ∑’Ë¥âÕ¬≈ß„π°“√¬÷¥°—∫
‡π◊ÈÕøíπ¿“¬À≈—ß°“√øÕ° ’ ¥—ß· ¥ß„Àâ‡ÀÁπ®“°≈—°…≥–æ◊Èπº‘«
¢Õß™‘Èπß“π¿“¬À≈—ß°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–„π°≈ÿà¡∑’Ë

µ“√“ß∑’Ë 2 · ¥ß®”π«π™‘Èπß“π®”·π°µ“¡≈—°…≥–°“√·µ°À—° (™‘Èπ)

Table 2 Number of specimens classified by failure type (pieces)

Group Failure type

1 2 3 4 5 6

Group 1: Unbleach 17 0 0 1 0 2

Group 2: Bleach 2 0 1 0 0 9

Group 3: Bleach + Sodium ascorbate 16 0 0 3 0 1

Group 4: Bleach + Catalase 7 0 1 5 0 3

Failure type 1: Adhesive failure
Failure type 2: Cohesive failure in dentine
Failure type 3: Cohesive failure in resin
Failure type 4: Mixed failure with more than 70% adhesive failure
Failure type 5: Mixed failure with more than 70% cohesive failure in dentine
Failure type 6: Mixed failure with more than 70% cohesive failure in resin
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øÕ° ’øíπ·≈–∑”°“√∫Ÿ√≥–¥â«¬‡√´‘π§Õ¡‚æ ‘µ∑—π∑’π—Èπ®–æ∫
°“√·µ°À—°¿“¬„π™—Èπ “√¬÷¥µ‘¥À√◊Õ‡√´‘π§Õ¡‚æ ‘µ‡ªìπ à«π„À≠à

 “‡Àµÿ∑’Ë‡ªìπ‰ª‰¥âÕ’°ª√–°“√Àπ÷Ëß¢Õß°“√≈¥≈ß¢Õß
ª√– ‘∑∏‘¿“æ°“√¬÷¥¢Õß “√¬÷¥µ‘¥§◊Õ°“√‡ª≈’Ë¬π·ª≈ß
§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß‡π◊ÈÕøíπ ¡’°“√»÷°…“∑’Ë· ¥ß„Àâ
‡ÀÁπ«à“§«“¡·¢Áßº‘« (Surface hardness) §«“¡∑π·√ß¥÷ß Ÿß ÿ¥
(Ultimate tensile strength) °“√∑π§«“¡‡§âπ (Fracture
toughness) ·≈–¡Õ¥ÿ≈— ¢Õß ¿“æ¬◊¥À¬ÿàπ (Modulus of
elasticity) ¢Õß‡π◊ÈÕøíπ®–≈¥≈ß¿“¬À≈—ß°“√øÕ° ’¥â«¬
‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å ∑—Èßπ’È‡π◊ËÕß¡“®“°°“√ ≈“¬ (Degrade)
¢Õß·§≈‡´’¬¡·≈–øÕ ‡øµ24,25 √«¡∂÷ßÕß§åª√–°Õ∫
Õ‘π∑√’¬ “√„π‡π◊ÈÕøíπ‰¥â·°à§Õ≈≈“‡®π·≈–‚ª√µ’π‡¡∑√‘°´å
(Matrix proteins) Õ◊ËπÊ26 ́ ÷Ëß§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ∑’Ë≈¥≈ß
¢Õß‡π◊ÈÕøíππ—Èπ “¡“√∂ àßº≈µàÕª√– ‘∑∏‘¿“æ°“√¬÷¥¢Õß “√
¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ‰¥â‡™àπ°—π27 Õ¬à“ß‰√°Áµ“¡‡Àµÿº≈¥—ß°≈à“«
Õ“®‰¡à„™à “‡ÀµÿÀ≈—°¢Õß°“√≈¥≈ß¢Õß§«“¡·¢Áß·√ßæ—π∏–
√–À«à“ß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ∑’Ëºà“π°“√øÕ° ’„π°“√»÷°…“π’È
·¡â«à“ “√øÕ° ’∑’Ë„™â®–¡’ à«πª√–°Õ∫¢Õß‰Œ‚¥√‡®π‡æÕ√å
ÕÕ°‰´¥å§«“¡‡¢â¡¢âπ Ÿß ·µà√–¬–‡«≈“„π°“√øÕ° ’π—Èπ∂Ÿ°
®”°—¥‡æ’¬ß 10 π“∑’ ´÷ËßÕ“®‰¡à‡æ’¬ßæÕ„π°“√∑”„Àâ§ÿ≥ ¡∫—µ‘
∑“ß°“¬¿“æ¢Õß‡π◊ÈÕøíπ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡’π—¬ ”§—≠24

¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥· ¥ßº‘«
‡π◊ÈÕøíπ¿“¬À≈—ß°“√øÕ° ’∑’Ë¡’≈—°…≥–¢√ÿ¢√– ´÷Ëß¬—ß∂Ÿ°
ª°§≈ÿ¡¥â«¬™—Èπ ‡¡’¬√å∑’Ë‡°“–µ—«Õ¬à“ßÀ≈«¡Ê‡‚¥¬‰¡àæ∫°“√‡º¬
¢Õß‡ âπ„¬§Õ≈≈“‡®π  –∑âÕπ„Àâ‡ÀÁπ«à“„π√–¬–‡«≈“ 10 π“∑’
¢Õß°“√øÕ° ’øíππ—Èπ º≈¢Õß “√øÕ° ’Õ“®¬—ß§ß®”°—¥Õ¬Ÿà
¿“¬„π™—Èπ ‡¡’¬√å ·≈–Õ“®‰¡àπ“π‡æ’¬ßæÕ∑’Ë®–∑”„Àâ “√
øÕ° ’·∑√°´÷¡‡¢â“‰ª¬—ß‚§√ß √â“ß¢Õß‡π◊ÈÕøíπ∑’ËÕ¬Ÿà¢â“ß„µâ‰¥â
πÕ°®“°π’È°“√µ√«® Õ∫≈—°…≥–æ◊Èπº‘«¢Õß™‘Èπß“π¿“¬À≈—ß
°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–„π∑ÿ°°≈ÿà¡∑¥≈Õßæ∫«à“
∑—ÈßÀ¡¥‡ªìπ°“√·µ°À—°·∫∫·Õ¥Œ’´’ø ·≈–/À√◊Õ °“√·µ°À—°
·∫∫‚§Œ’´’ø„π‡√ ‘́π ‚¥¬‰¡àæ∫°“√·µ°À—°¿“¬„π™—Èπ‡π◊ÈÕøíπ
·µàÕ¬à“ß„¥ ®÷ßÕ“®Õπÿ¡“π∂÷ß°“√≈¥≈ß¢Õßª√– ‘∑∏‘¿“æ°“√¬÷¥
¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ¿“¬À≈—ß°“√øÕ° ’„π°“√∑¥≈Õßπ’È
‰¥â«à“¡’ “‡ÀµÿÀ≈—°®“°§ÿ≥ ¡∫—µ‘¢Õß “√¬÷¥µ‘¥∑’ËµË”≈ß ´÷Ëß
‡ªìπº≈®“°°“√¢—¥¢«“ßªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—π¢Õß‡√´‘π
‚¥¬‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å¥—ß∑’Ë°≈à“«‰ª·≈â«¢â“ßµâπ

°“√„™â “√≈–≈“¬§–µ–‡≈  àßº≈„Àâ§«“¡·¢Áß·√ßæ—π∏–
¢Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å °—∫‡π◊ÈÕøíπ

∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¿“¬À≈—ß°“√øÕ° ’‡æ‘Ë¡¢÷Èπª√–¡“≥
√âÕ¬≈– 70 ́ ÷Ëß· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡ “¡“√∂„π°“√°”®—¥Õπÿ¡Ÿ≈
Õ‘ √–¢Õß “√≈–≈“¬¥—ß°≈à“« Õ¬à“ß‰√°Áµ“¡·¡â«à“ “√≈–≈“¬
§–µ–‡≈ ®– “¡“√∂‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¬÷¥¢Õß “√¬÷¥µ‘¥
°—∫‡π◊ÈÕøíπ¿“¬À≈—ß°“√øÕ° ’‰¥â ·µà§à“‡©≈’Ë¬§«“¡·¢Áß·√ß
æ—π∏–¢Õß “√¬÷¥µ‘¥∑’Ë‡æ‘Ë¡¢÷Èππ—Èπ¬—ßµË”°«à“„π°≈ÿà¡§«∫§ÿ¡∑’Ë
‰¡à‰¥â∑”°“√øÕ° ’§àÕπ¢â“ß¡“° ‚¥¬¡’§à“‡æ’¬ßª√–¡“≥Àπ÷Ëß„π
 “¡¢Õß§à“‡©≈’Ë¬§«“¡·¢Áß·√ßæ—π∏–„π°≈ÿà¡§«∫§ÿ¡‡∑à“π—Èπ
´÷Ëß¢—¥·¬âß°—∫º≈°“√»÷°…“∑’Ëºà“π¡“„πÕ¥’µ17 ª√‘¡“µ√ §«“¡
‡¢â¡¢âπ µ≈Õ¥®π«‘∏’°“√„™â “√≈–≈“¬§–µ–‡≈ „π°“√∑¥≈Õßπ’È
Õâ“ßÕ‘ß®“°°“√»÷°…“°àÕπÀπâ“17 ́ ÷ËßÕ“®‡ªìπ‰ª‰¥â«à“ “√≈–≈“¬
§–µ–‡≈ ∑’Ë§«“¡‡¢â¡¢âπ 10 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ª√‘¡“µ√ 50
‰¡‚§√≈‘µ√π—ÈπÕ“®‰¡à‡æ’¬ßæÕ„π°“√°”®—¥‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å
§«“¡‡¢â¡¢âπ Ÿß∑’Ë„™â‡ªìπ “√øÕ° ’øíπ„π°“√»÷°…“π’È‰¥â18

πÕ°®“°π’È°“√„™â ”≈’°âÕπ‡≈Á°∂Ÿ “√≈–≈“¬§–µ–‡≈ ∫πº‘«
‡π◊ÈÕøíπÕ“®∑”„Àâ™—Èπ ‡¡’¬√å∑’Ë‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¿“¬À≈—ß
°“√øÕ° ’π—ÈπÕ—¥µ—«°—π·πàπ ·≈–º “π√«¡°—∫ÕÕ° ‘́‡®π∑’Ë
‡°‘¥¢÷Èπ®“°°“√ ≈“¬µ—«¢Õß‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å ¿“æ
®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥· ¥ß„Àâ‡ÀÁπº‘«
‡π◊ÈÕøíπ„π°≈ÿà¡∑’Ë„™â “√≈–≈“¬§–µ–‡≈ ¿“¬À≈—ß°“√øÕ° ’
øíπ¡’≈—°…≥–‡√’¬∫·≈–æ∫°“√Õÿ¥µ—π¢Õß∑àÕ‡π◊ÈÕøíπ ≈—°…≥–
¥—ß°≈à“«Õ“® àßº≈„Àâ‰æ√‡¡Õ√å¢Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√å
øî≈ ‡Õ Õ’ ∫Õπ¥å ‰¡à “¡“√∂ª√—∫ ¿“æº‘«‡π◊ÈÕøíπ‰¥âÕ¬à“ß¡’
ª√– ‘∑∏‘¿“æ √«¡∑—Èß°“√„™âß“π “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å
´÷Ëßª√—∫ ¿“æº‘«‡π◊ÈÕøíπæ√âÕ¡‡°‘¥°“√·∑√° ÷́¡¢Õß¡ÕπÕ‡¡Õ√å
≈ß‰ª„π¢≥–‡¥’¬«°—π‚¥¬‰¡à¡’°“√≈â“ßπÈ”ÕÕ°π—Èπ Õ“®∑”„Àâ
ÕÕ° ‘́‡®π∑’Ëµ°§â“ßÕ¬Ÿà„π™—Èπ ‡¡’¬√å√«¡‡¢â“‰ªÕ¬Ÿà„π™—Èπ “√¬÷¥µ‘¥
ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—π¢Õß‡√´‘π®÷ß∂Ÿ°¢—¥¢«“ß ·≈– àßº≈
„Àâª√– ‘∑∏‘¿“æ°“√¬÷¥¢Õß “√¬÷¥µ‘¥π—Èπ‰¡à¥’‡∑à“∑’Ë§«√

 “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–Õ’°™π‘¥Àπ÷Ëß∑’Ë„™â„π°“√»÷°…“π’È§◊Õ
‚´‡¥’¬¡·Õ §Õ√å‡∫∑ ‚¥¬º≈®“°°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“
 “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑§«“¡‡¢â¡¢âπ√âÕ¬≈– 10
 “¡“√∂‡æ‘Ë¡§à“‡©≈’Ë¬§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ
¿“¬À≈—ß°“√øÕ° ’‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ´÷Ëß Õ¥§≈âÕß
°—∫°“√»÷°…“Õ◊ËπÊ „πÕ¥’µ9,10,14-16 ‚´‡¥’¬¡·Õ §Õ√å‡∫∑
®–∑”Àπâ“∑’Ë‡ªìπ “√„ÀâÕ‘‡≈Á°µ√Õπ (Electron donor) ‚¥¬
‡¢â“∑”ªØ‘°‘√‘¬“°—∫ÕÕ° ‘́‡®π·≈–Õπÿ¡Ÿ≈Õ‘ √–µà“ßÊ ∑’Ë‡°‘¥¢÷Èπ®“°
°“√ ≈“¬µ—«¢Õß‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å  àßº≈„ÀâªØ‘°‘√‘¬“
æÕ≈‘‡¡Õ√å‰√‡´™—π¢Õß‡√´‘π “¡“√∂¥”‡π‘πµàÕ‰ª‰¥â‚¥¬‰¡à∂Ÿ°
¢—¥¢«“ß9,14,28  “√¬÷¥µ‘¥®÷ß¡’ª√– ‘∑∏‘¿“æ°“√¬÷¥°—∫‡π◊ÈÕøíπ
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∑’Ë¥’¢÷Èπ¿“¬À≈—ß°“√øÕ° ’ √«¡∑—Èß¡’§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ∑’Ë
¥’¢÷Èπ¥â«¬‡™àπ°—π ¥—ß· ¥ß„Àâ‡ÀÁπ®“°°“√≈¥≈ß¢Õß°“√·µ°À—°
·∫∫‚§Œ’´’ø„π‡√´‘π‡¡◊ËÕ∑”°“√µ√«® Õ∫≈—°…≥–æ◊Èπº‘«¢Õß
™‘Èπß“π¿“¬À≈—ß°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏– Õ¬à“ß‰√
°Áµ“¡·¡â«à“ “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑®–  “¡“√∂‡æ‘Ë¡
ª√– ‘∑∏‘¿“æ°“√¬÷¥¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ¿“¬À≈—ß°“√
øÕ° ’‰¥â √«¡∑—Èß¡’ª√– ‘∑∏‘¿“æ‡Àπ◊Õ°«à“°“√„™â “√≈–≈“¬
§–µ–‡≈  ·µà§à“‡©≈’Ë¬§«“¡·¢Áß·√ßæ—π∏–∑’Ë‡æ‘Ë¡¢÷Èππ’È¬—ß¡’§à“
µË”°«à“§à“‡©≈’Ë¬§«“¡·¢Áß·√ßæ—π∏–„π°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â∑”°“√
øÕ° ’øíπ´÷Ëß§‘¥‡ªìπ‡æ’¬ß√âÕ¬≈– 60 ‡∑à“π—Èπ °“√»÷°…“¢Õß
Freire ·≈–§≥–æ∫§«“¡ —¡æ—π∏å‚¥¬µ√ß√–À«à“ßª√‘¡“≥
¢Õß‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å·≈–ª√‘¡“≥¢Õß‚´‡¥’¬¡·Õ §Õ√å‡∫∑
„π°“√∑”Àπâ“∑’Ë‡ªìπ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–28 ́ ÷Ëßª√‘¡“≥√«¡∂÷ß
§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑∑’Ë„™â„π°“√
»÷°…“π’ÈÕ“®‰¡à‡æ’¬ßæÕ„π°“√‡¢â“∑”ªØ‘°‘√‘¬“°—∫ÕÕ°´‘‡®π
·≈–Õπÿ¡Ÿ≈Õ‘ √–∑’Ë‡°‘¥¢÷Èπ®“°°“√ ≈“¬µ—«¢Õß “√øÕ° ’
º≈‘µ¿—≥±å‚Õæ—≈‡≈ ‡´π å ∫Ÿä́ ∑å ∑’Ëª√–°Õ∫¥â«¬‰Œ‚¥√‡®π‡æÕ√å
ÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 38 ‰¥â∑—ÈßÀ¡¥  àßº≈„ÀâªØ‘°‘√‘¬“
æÕ≈‘‡¡Õ√å‰√‡´™—π¢Õß‡√´‘π¬—ßÕ“®∂Ÿ°¬—∫¬—Èß‰¥â ®÷ß‡ªìπ∑’Ëπà“ π„®
 ”À√—∫°“√»÷°…“„πÕπ“§µÀ“°„™â “√≈–≈“¬‚ ‡́¥’¬¡·Õ §Õ√å‡∫∑
„π§«“¡‡¢â¡¢âπ∑’Ë Ÿß¢÷Èπ ´÷ËßÕ“®‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¬÷¥¢Õß
 “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ∑’Ëºà“π°“√øÕ° ’¥â«¬‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å
§«“¡‡¢â¡¢âπ Ÿß„Àâ„°≈â‡§’¬ß°—∫°√≥’°“√¬÷¥°—∫‡π◊ÈÕøíπ∑’Ë‰¡à‰¥â
∑”°“√øÕ° ’‰¥â

‚¥¬¿“æ√«¡¢Õßº≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“ ·¡â«à“
°“√„™â “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–Õ—π‰¥â·°à “√≈–≈“¬‚´‡¥’¬¡·Õ 
§Õ√å‡∫∑§«“¡‡¢â¡¢âπ√âÕ¬≈– 10 ·≈– “√≈–≈“¬§–µ–‡≈ µ“¡
«‘∏’°“√∑’Ë°≈à“«‰ª·≈â«¢â“ßµâπ®–‰¡à “¡“√∂‡æ‘Ë¡§à“‡©≈’Ë¬§«“¡
·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß “√¬÷¥µ‘¥„ÀâÕ¬Ÿà„π√–¥—∫∑’Ë∑—¥‡∑’¬¡
°—∫°√≥’°“√¬÷¥°—∫‡π◊ÈÕøíπ∑’Ë‰¡à‰¥â∑”°“√øÕ° ’‰¥â ·µà∑«à“ “√
¬÷¥µ‘¥°Á¡’ª√– ‘∑∏‘¿“æ∑’Ë¥’¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫°√≥’°“√¬÷¥°—∫‡π◊ÈÕøíπ
∑—π∑’¿“¬À≈—ß°“√øÕ° ’ «‘∏’°“√¥—ß°≈à“«®÷ß‡ªìπ·π«∑“ßÀπ÷Ëß
∑’Ëπà“ π„® ”À√—∫°“√∫Ÿ√≥–øíπ¿“¬À≈—ß°“√øÕ° ’πÕ°‡Àπ◊Õ
‰ª®“°°“√‡«âπ√–¬–‡«≈“À≈—ß®“°∑’Ë∑”°“√øÕ° ’øíπª√–¡“≥
1-2  —ª¥“Àå°àÕπ°“√∫Ÿ√≥–øíπ‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¬÷¥
¢Õß “√¬÷¥µ‘¥¥—ß∑’ËÀ≈“¬°“√»÷°…“·π–π”9-11 Õ¬à“ß‰√
°Áµ“¡¬—ß®”‡ªìπ∑’Ë®–µâÕß¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ª„πÕπ“§µ∂÷ß
™π‘¥ ª√‘¡“≥ ·≈–√Ÿª·∫∫¢Õß “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë‡À¡“– ¡
ª≈Õ¥¿—¬ ·≈–¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥„π°“√„™âß“π∑“ß§≈‘π‘°

√«¡‰ª∂÷ß«‘∏’°“√Õ◊ËπÊ ∑’ËÕ“® “¡“√∂‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¬÷¥
¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ¿“¬À≈—ß°“√øÕ° ’‰¥â∑—π∑’ ‡™àπ °“√
°√Õº‘«‡π◊ÈÕøíπ∑’Ë —¡º— °—∫ “√øÕ° ’ÕÕ°4 À√◊Õ°“√„™â “√¬÷¥
µ‘¥√–∫∫‡Õ∑™å·Õπ¥å√‘π´å (Etch-and-rinse adhesive)7,8

‡ªìπµâπ ́ ÷Ëß∑—πµ·æ∑¬å®”‡ªìπµâÕß»÷°…“∂÷ßº≈¢Õß«‘∏’°“√µà“ßÊ
‡À≈à“π’È ‡æ◊ËÕ„Àâ°“√√—°…“ºŸâªÉ«¬‡ªìπ‰ªÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
‚¥¬ºŸâªÉ«¬‰¥â√—∫ª√–‚¬™πå Ÿß ÿ¥

 √ÿª

°“√øÕ° ’‡π◊ÈÕøíπ∫√‘‡«≥ºπ—ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¥â«¬ “√
øÕ° ’º≈‘µ¿—≥±å‚Õæ—≈‡≈ ‡´π å ∫Ÿä´∑å ´÷Ëßª√–°Õ∫¥â«¬
‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 38 π—Èπ àßº≈„Àâ
ª√– ‘∑∏‘¿“æ°“√¬÷¥°—∫‡π◊ÈÕøíπ¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å
2 ¢—ÈπµÕπº≈‘µ¿—≥±å‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å ≈¥≈ßÕ¬à“ß¡’
π—¬ ”§—≠ °“√„™â “√µâ“πÕπÿ¡Ÿ≈Õ‘ √– ‰¥â·°à  “√≈–≈“¬
‚´‡¥’¬¡·Õ §Õ√å‡∫∑·≈– “√≈–≈“¬§–µ–‡≈  “¡“√∂‡æ‘Ë¡
ª√– ‘∑∏‘¿“æ°“√¬÷¥¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ¿“¬À≈—ß°“√øÕ°
 ’‰¥â ‚¥¬ “√≈–≈“¬‚´‡¥’¬¡·Õ §Õ√å‡∫∑¡’ª√– ‘∑∏‘¿“æ∑’Ë¥’
°«à“ “√≈–≈“¬§–µ–‡≈  ·µà∑«à“ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–∑—Èß 2 ™π‘¥
‰¡à “¡“√∂‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¬÷¥¢Õß “√¬÷¥µ‘¥º≈‘µ¿—≥±å
‡§≈’¬√åøî≈ ‡Õ Õ’ ∫Õπ¥å°—∫‡π◊ÈÕøíπ¿“¬À≈—ß°“√øÕ° ’„Àâ
∑—¥‡∑’¬¡°—∫°√≥’°“√¬÷¥°—∫‡π◊ÈÕøíπ∑’Ë‰¡à‰¥â∑”°“√øÕ° ’‰¥â
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Abstracts

Objective To evaluate the effectiveness of antioxidants on bond strengths of a two-step self-etch
adhesive (Clearfil SE Bond) to pulp chamber dentine after bleaching with high concentration hydrogen
peroxide (Opalescence Boost).

Materials and methods Intact, non-carious, non-restored maxillary premolars were used. The roots
were cut and the crown was bucco-lingually sectioned through the pulp chamber. Taper diamond bur
was used to prepare the pulp chamber wall, imitating access opening step of the root canal therapy.
The teeth were assigned to 4 groups: (1) Control group which was not bleached, (2) Bleach with
Opalescence Boost, (3) Bleach followed by sodium ascorbate solution, and (4) Bleach followed by
catalase solution. Resin composite was afterward bonded to the treated dentine surface using Clearfil
SE Bond. After storage under 100% relative humidity at 37°C for 24 hours, all bonded teeth were
subjected to microshear bond strength test. The fractured surfaces were observed using an intra-oral
camera with imaging computer software. Representative dentine surfaces under each experimental
condition were examined using scanning electron microscope (SEM).

Results Upon statistical analyses, unbleach group presented highest shear bond strength to dentine
(p < 0.001), followed by the groups using sodium ascorbate solution and catalase solution (p < 0.001
and p ≤ 0.007, respectively). Bleach group showed significantly lower shear bond strength compared
with others (p ≤ 0.0035) and most specimens failed in bonding/resin composite layer. Moreover, 40 per
cent of the specimens in this group were also recorded as çpre-test failureé. Under SEM observations,
most of smear layer and smear plug were dissolved after treatment with primer of Clearfil SE Bond.
Collagen fibres were also clearly observed.

Conclusion Application of sodium ascorbate solution and catalase solution could improve the
bonding effectiveness of Clearfil SE Bond to pulp chamber dentine after bleaching with Opalescence

Boost, however not equal to the dentine that was not bleached. Sodium ascorbate solution showed
better result than catalase solution significantly.

(CU Dent J. 2012;35:79-92)
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