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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◊ËÕ‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§∑’Ë¢Õ∫‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ°àÕπ·≈–À≈—ß∑”‡∑Õ√å‚¡‰´§≈‘ß
¢Õß§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡Õß°—∫°“√„™â‡√ ‘́π§Õ¡‚æ ‘µ√à«¡°—∫ “√∫Õπ¥å¥‘ß

«— ¥ÿ·≈–«‘∏’°“√ øíπ°√“¡πâÕ¬∑’Ë∂Ÿ°∂Õπ®”π«π 96 ´’Ë∑’Ëºà“π°“√‡µ√’¬¡‚æ√ßøíπ§≈“ ‰ø«å¥â“π„°≈â·°â¡ (n = 96)
∂Ÿ°·∫àß‡ªìπ 4 °≈ÿà¡ (n = 24) : 1. ‡«Õ√å∑‘ ‚ø≈«å 2. ‡«Õ√å∑‘ ‚ø≈«å + ÕÕªµ‘∫Õπ¥åÕÕ≈Õ‘π«—π 3. æ√’¡‘ ‚ø≈«å +
ÕÕªµ‘∫Õπ¥åÕÕ≈Õ‘π«—π 4. æ√’¡‘  + ÕÕªµ‘∫Õπ¥åÕÕ≈Õ‘π«—π ‚¥¬øíπ∑’Ëºà“π°“√∫Ÿ√≥–·≈â«®–·∫àß‡ªìπ 2 °≈ÿà¡¬àÕ¬
(n = 12) §◊Õ°≈ÿà¡∑’Ë‰¡à∑”‡∑Õ√å‚¡‰´§≈‘ß·≈–°≈ÿà¡∑’Ë∑”‡∑Õ√å‚¡‰´§≈‘ß (1,000 √Õ∫) ®“°π—Èππ”‰ª·™à„π‡¡∑‘≈≈’π∫≈Ÿ
‡æ◊ËÕª√–‡¡‘π√–¥—∫°“√√—Ë«´÷¡¢Õß ’ ·≈â«∑”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘¥â«¬§√— §“≈«—≈≈‘ ·≈–·¡π«‘∑π’¬Ÿ (p < 0.05)

º≈°“√»÷°…“ ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠¢Õß°“√√—Ë«´÷¡∑’Ë¢Õ∫‡§≈◊Õ∫øíπ¢Õß«— ¥ÿ∑—Èß 4 °≈ÿà¡∑—Èß°àÕπ·≈–
À≈—ß°“√∑”‡∑Õ√å‚¡‰´§≈‘ß (p = 0.067 ·≈– p = 0.397 µ“¡≈”¥—∫) ¢≥–∑’Ë‡«Õ√å∑‘ ‚ø≈«å¡’°“√√—Ë«´÷¡∑’Ë¢Õ∫‡π◊ÈÕøíπ Ÿß
°«à“«— ¥ÿ°≈ÿà¡Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠∑—Èß°àÕπ·≈–À≈—ß‡∑Õ√å‚¡‰´§≈‘ß (p < 0.000 ·≈– p = 0.001 µ“¡≈”¥—∫) ‚¥¬°“√
∑”‡∑Õ√å‚¡‰´§≈‘ß‰¡à¡’º≈µàÕ°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§Õ¬à“ß¡’π—¬ ”§—≠

 √ÿª §Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡Õß¡’°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§∑’Ë¢Õ∫‡§≈◊Õ∫øíπ‰¡à·µ°µà“ß®“°°“√„™â
‡√ ‘́π§Õ¡‚æ ‘µ√à«¡°—∫ “√∫Õπ¥å¥‘ß ·µà¡’°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§∑’Ë¢Õ∫‡π◊ÈÕøíπ Ÿß°«à“Õ¬à“ß¡’π—¬ ”§—≠ ÷́Ëß°“√„™â
 “√∫Õπ¥å¥‘ß√à«¡°—∫§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡ÕßÕ“®‡ªìπ∑“ß‡≈◊Õ°‡æ◊ËÕ™à«¬≈¥°“√√—Ë« ÷́¡√–¥—∫
®ÿ≈¿“§∑’Ë‡π◊ÈÕøíπ‰¥â ‚¥¬°“√∑”‡∑Õ√å‚¡‰´§≈‘ß‰¡à¡’º≈µàÕ°“√°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§
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∫∑π”

®“°°√–· §«“¡π‘¬¡„π°“√∫Ÿ√≥–øíπ¥â«¬‡√ ‘́π§Õ¡‚æ ‘µ
∑”„Àâ°“√æ—≤π“¢Õß “√∫Õπ¥å¥‘ß‡ªìπ‰ªÕ¬à“ßµàÕ‡π◊ËÕß„π·ßà
°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¬÷¥µ‘¥·≈–„π¢≥–‡¥’¬«°—π‡æ◊ËÕ
≈¥ªí≠À“§«“¡¬ÿàß¬“°„π°“√„™âß“π  “√∫Õπ¥å¥‘ß√–∫∫
‡´≈åø‡Õ∑™å‰¥â∂Ÿ°æ—≤π“¢÷Èπ‚¥¬√«¡‡Õ“¢—ÈπµÕπ°“√„™â°√¥°—¥
·≈–°“√‰æ√¡åº‘«øíπ∑”„Àâ‰¡àµâÕß≈â“ßπÈ”ÕÕ°®÷ß‰¡àµâÕß°—ß«≈
‡√◊ËÕß§«“¡™◊Èπ¢Õß‡π◊ÈÕøíπ‡À¡◊Õπ√–∫∫‚∑∑Õ≈‡Õ∑™å ·≈–‡¡◊ËÕ
‡°‘¥°“√∫à¡µ—«¢Õß·Õ¥Œ’´’ø‡√´‘π®–¡’°“√√«¡‡Õ“™—Èπ‡ ¡’¬√å∑’Ë
∂Ÿ°ª√—∫ ¿“æ·≈â«‡¢â“‡ªìπ à«πÀπ÷Ëß¢Õß™—Èπ‰Œ∫√‘¥∑’Ë‡°‘¥¢÷Èπ ´÷Ëß
¢âÕ¥’¢Õß “√∫Õπ¥å¥‘ß√–∫∫π’È‰¥â·°à °“√™à«¬≈¥¢—ÈπµÕπ·≈–
‡«≈“„π°“√∑”ß“π≈ß ¡’‡∑§π‘§°“√„™âß“π‰¡à¬ÿàß¬“° ·≈–¡’
√“¬ß“πÕ“°“√‡ ’¬«øíπÀ≈—ß∫Ÿ√≥–πâÕ¬°«à“1,2 πÕ°®“°π’È¬—ß
‡ªìπ°“√À≈’°‡≈’Ë¬ß°“√„™â°√¥∑’Ë√ÿπ·√ß∑’ËÕ“®∑”„Àâ¡’§Õ≈≈“‡®π
∑’Ë‡º¬º÷ËßÕÕ°¡“¡“°·≈–Õ“®∂Ÿ°∑”„Àâ‡ ◊ËÕ¡ ≈“¬ (degrada-
tion) ‰¥âßà“¬®“°‡Õπ‰´¡å·≈–πÈ”1

®“°°“√æ—≤π“«— ¥ÿ∑’Ë¡ÿàß‡πâπ°“√≈¥¢—ÈπµÕπ„π°“√∑”ß“π
≈ß∑”„Àâ‡¡◊ËÕ‰¡àπ“π¡“π’È‰¥â¡’°“√π”‡ πÕ«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘µ
™π‘¥„À¡à∑’Ë¡’§ÿ≥ ¡∫—µ‘¬÷¥°—∫øíπ‰¥â‚¥¬µ√ß ÷́Ëß¡’«—µ∂ÿª√– ß§å
‡æ◊ËÕ„Àâ∑”ß“π‰¥âßà“¬  –¥«° ·≈–√«¥‡√Á« ‚¥¬«— ¥ÿ°≈ÿà¡π’È
„™â™◊ËÕ«à“§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡Õß (self-
adhering flowable composite)3 ÷́Ëß∂Ÿ°π”‡ πÕ¢÷Èπ§√—Èß·√°
„πªï §.». 2009 ‚¥¬¡’·π«§‘¥„π°“√√«¡«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ
·≈– “√∫Õπ¥å¥‘ß√–∫∫‡´≈øá‡Õ∑™å‡¢â“¥â«¬°—π∑”„Àâ‰¡àµâÕß„™â
 “√∫Õπ¥å¥‘ß·¬°„π°“√ª√—∫ ¿“æº‘«øíπ°àÕπ «— ¥ÿ™π‘¥π’È¡’
°“√≈¥ª√‘¡“≥√âÕ¬≈–¢Õß«— ¥ÿÕ—¥·∑√°≈ß·≈–‡æ‘Ë¡ª√‘¡“≥
¢Õß à«π‡√ ‘́π‡¡∑√‘° ǻ¢÷Èπ‡æ◊ËÕ„Àâ«— ¥ÿ¡’§«“¡Àπ◊¥≈¥≈ß ·≈–¡’
 “√·Õ¥Œ’´’ø¡ÕπÕ‡¡Õ√å∑’Ë¡’ƒ∑∏å‡ªìπ°√¥„π°≈ÿà¡‡¡∏“§√‘‡≈µ
øÕ øÕ√‘°¡ÕπÕ‡¡Õ√å (Methacrylate phosphoric monomer)
‡™àπ  “√°≈’‡´Õ√Õ≈øÕ ‡øµ‰¥‡¡∏“§√‘‡≈µ : ®’æ’¥’‡Õ¡
(glycerol phosphate dimethacrylate : GPDM) ‡ªìπµâπ3,4

‚¥¬°≈‰°°“√¬÷¥µ‘¥∑’Ë‡°‘¥¢÷Èπ‡ªìπ°“√¬÷¥µ‘¥∑“ß°≈√–¥—∫®ÿ≈¿“§
√à«¡°—∫°“√¬÷¥µ‘¥∑“ß‡§¡’®“°°“√∑’ËÀ¡ŸàøÕ ‡øµ¢Õßøíß°å™—Ëπ
πÕ≈¡ÕπÕ‡¡Õ√å‰ª∑”ªØ‘°‘√‘¬“°—∫·§≈‡´’¬¡‰ÕÕÕπ∑’Ëº‘«øíπ
´÷Ëß‡™◊ËÕ«à“®–™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√¬÷¥µ‘¥‰¥â3  ”À√—∫
°“√„™âß“π∑“ß§≈‘π‘°¢Õß§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â
¥â«¬µ—«‡Õß¡’¢âÕ∫àß™’È®“°∫√‘…—∑ºŸâº≈‘µ‡æ◊ËÕ„™â‡ªìπ«— ¥ÿ∫Ÿ√≥–
 ”À√—∫·§«‘µ’È§≈“ «—π¢π“¥‡≈Á° «— ¥ÿ√Õßæ◊Èπ À√◊Õ«— ¥ÿ‡§≈◊Õ∫
À≈ÿ¡√àÕßøíπ ‡ªìπµâπ

·¡â«à“‡√ ‘́π§Õ¡‚æ ‘µ®–¡’°“√æ—≤π“¥â“π à«πª√–°Õ∫
√«¡∑—Èß‡∑§π‘§„π°“√∫Ÿ√≥–‰ªÕ¬à“ß¡“°·≈â« ·µà°Á¬—ß‰¡à
 “¡“√∂·°âªí≠À“°“√À¥µ—«®“°ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—Ëπ
‰¥âÕ¬à“ß ¡∫Ÿ√≥å ·≈–¬—ß§ßæ∫°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§‡°‘¥¢÷Èπ
Õ¬Ÿà5 ‚¥¬°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§®–‡ªìπ™àÕß∑“ß¢Õß·∫§∑’‡√’¬
·≈–¢Õß‡À≈«∑’Ë®–ºà“π‡¢â“‰ª∫√‘‡«≥ºπ—ß‚æ√ßøíπ´÷Ëß‡ªìπ “‡Àµÿ
 ”§—≠ª√–°“√Àπ÷Ëß∑’Ëπ”‰ª Ÿà§«“¡≈â¡‡À≈«„π°“√∫Ÿ√≥–øíπ
‡™àπ °“√‡°‘¥øíπºÿ´È” °“√µ‘¥ ’µ“¡¢Õ∫¢Õß«— ¥ÿ∫Ÿ√≥– °“√
‡ ’¬«øíπ¿“¬À≈—ß°“√∫Ÿ√≥– ®π∂÷ß°“√∑”≈“¬¢Õß‡π◊ÈÕ‡¬◊ËÕ
ª√– “∑øíπ‰¥â6 ‚¥¬ªí®®—¬µà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√√—Ë« ÷́¡
√–¥—∫®ÿ≈¿“§¢Õß«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘µ ‰¥â·°à 1. §ÿ≥ ¡∫—µ‘
∑“ß°“¬¿“æ¢Õß‡√ ‘́π§Õ¡‚æ ‘µ‡Õß ‡™àπ °“√À¥µ—«®“°
ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—Ëπ ‚¡¥Ÿ≈— ¬◊¥À¬ÿàπ  —¡ª√– ‘∑∏å¢Õß
°“√¢¬“¬µ—«®“°§«“¡√âÕπ ·≈–°“√¢¬“¬µ—«®“°°“√¥Ÿ¥πÈ”
2. §«“¡·¢Áß·√ßæ—π∏–√–À«à“ß‡√´‘π§Õ¡‚æ ‘µ°—∫øíπ 3. ‡∑§π‘§
°“√©“¬· ß 4. ªí®®—¬¥â“π√Ÿª√à“ß¢Õß‚æ√ßøíπ (cavity
configuration factor) ·≈– 5. §«“¡‡§âπ®“°°“√‡ª≈’Ë¬π·ª≈ß
¢ÕßÕÿ≥À¿Ÿ¡‘·≈–·√ß∫¥‡§’È¬«∑’Ë – ¡∫√‘‡«≥√Õ¬µàÕ¢Õßøíπ
·≈–«— ¥ÿ´‘π§Õ¡‚æ ‘µ7-10 ‚¥¬∑—Ë«‰ª°“√»÷°…“°“√√—Ë«´÷¡
√–¥—∫®ÿ≈¿“§¢Õß«— ¥ÿ∑“ß∑—πµ°√√¡„πÀâÕßªØ‘∫—µ‘°“√®÷ß¡—°¡’
°“√∑”‡∑Õ√å‚¡‰´§≈‘ß (Thermocycling) √à«¡¥â«¬‡æ◊ËÕ
®”≈Õß ¿“æ·«¥≈âÕ¡∑’Ë‡°‘¥¢÷Èπ®√‘ß„π™àÕßª“°‡π◊ËÕß®“°°“√
‡ª≈’Ë¬π·ª≈ß¢ÕßÕÿ≥À¿Ÿ¡‘®“°Õ“À“√·≈–‡§√◊ËÕß¥◊Ë¡ ‚¥¬º≈
¢Õß°“√∑”‡∑Õ√å‚¡‰´§≈‘ß®–‰ª∑”„Àâ‡°‘¥°“√‡ ◊ËÕ¡¢Õß°“√¬÷¥
µ‘¥‰¥â‚¥¬Õ“»—¬πÈ”∑’Ë¡’Õÿ≥À¿Ÿ¡‘ Ÿß‰ª°√–µÿâπ°“√‡ ◊ËÕ¡ ≈“¬¢Õß
§Õ≈≈“‡®π∑’Ë‰¡à‰¥â∂Ÿ°ª°ªÑÕß·≈–‡°‘¥°“√À≈ÿ¥ÕÕ°¢Õß‡√ ‘́π∑’Ë
‰¡à¡’°“√∫à¡µ—«Õ¬à“ß ¡∫Ÿ√≥å πÕ°®“°π’Èº≈¢Õß°“√‡ª≈’Ë¬π
·ª≈ß¢ÕßÕÿ≥À¿Ÿ¡‘‰ª¡“µ≈Õ¥‡«≈“®–‡Àπ’Ë¬«π”„Àâ‡°‘¥§«“¡
‡§âπÕ¬à“ßµàÕ‡π◊ËÕß∫√‘‡«≥√Õ¬µàÕ´÷Ëß®–‰ª°√–µÿâπ„Àâ¡’°“√À≈ÿ¥
ÕÕ°¢Õß°“√¬÷¥µ‘¥·≈–‡°‘¥°“√≈ÿ°≈“¡¢Õß√Õ¬·¬°‰¥â11,12

 ”À√—∫«— ¥ÿ§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡Õß
´÷Ëß‡ªìπ«— ¥ÿ™π‘¥„À¡à∑’Ë¬—ß¡’√“¬ß“π°“√»÷°…“‰¡à¡“°‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß„π·ßà°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§ ¥—ßπ—Èπ„π°“√
»÷°…“§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡√–¥—∫
®ÿ≈¿“§∑’Ë¢Õ∫‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ¢Õß§Õ¡‚æ ‘µ™π‘¥‰À≈
·ºà‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡Õß°—∫°“√„™â§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë
¬÷¥‰¥â¥â«¬µ—«‡Õß√à«¡°—∫ “√∫Õπ¥å¥‘ß™π‘¥ÕÕ≈Õ‘π«—π °“√„™â
§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â·∫∫¥—Èß‡¥‘¡√à«¡°—∫ “√∫Õπ¥å¥‘ß™π‘¥
ÕÕ≈Õ‘π«—π ·≈–°“√„™â§Õ¡‚æ ‘µ™π‘¥π“‚π‰Œ∫√‘¥√à«¡°—∫ “√
∫Õπ¥å¥‘ß™π‘¥ÕÕ≈Õ‘π«—π∑—Èß°àÕπ·≈–À≈—ß°“√∑”‡∑Õ√å‚¡‰´§≈‘ß
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«— ¥ÿ·≈–«‘∏’°“√

°“√»÷°…“π’È‰¥âºà“π°“√Õπÿ¡—µ‘®“°§≥–°√√¡°“√æ‘®“√≥“
®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å
¡À“«‘∑¬“≈—¬ µ“¡„∫Õπÿ¡—µ‘‡≈¢∑’Ë 009/2012

°“√ª√–‡¡‘π°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§

°. °“√‡µ√’¬¡µ—«Õ¬à“ßøíπ·≈–°“√∫Ÿ√≥–‚æ√ßøíπ

øíπ°√“¡πâÕ¬·∑â®”π«π 96 ́ ’Ë ∑’Ë¡’ ¿“æª°µ‘ ‰¡à¡’√Õ¬ºÿ
√Õ¬√â“« «— ¥ÿ∫Ÿ√≥– À√◊Õ≈—°…≥–º‘¥ª°µ‘Õ◊ËπÊ √«¡∑—Èß‰¡à
ºà“π°“√√—°…“√“°øíπ¡“°àÕπ π”¡“∑”§«“¡ –Õ“¥‚¥¬¢—¥
¥â«¬ºßæ—¡¡‘ º ¡πÈ” ·≈â«‡°Á∫„π “√≈–≈“¬‰∑¡Õ≈√âÕ¬≈– 0.1
∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬   ”À√—∫¶à“‡™◊ÈÕ·≈–¬—∫¬—Èß°“√
‡®√‘≠¢Õß®ÿ≈™’æ ‚¥¬·™à‰«â‰¡à‡°‘π 1 ‡¥◊Õπ ·≈â«‡ª≈’Ë¬π¡“·™à
πÈ”ª√“»®“°Õ‘ÕÕπ°àÕπ°“√‡µ√’¬¡™‘Èπß“π 1  —ª¥“Àå ®“°
π—Èπ∑”°“√‡µ√’¬¡‚æ√ßøíπ§≈“ ‰ø«å∑’Ë¥â“π„°≈â·°â¡¥â«¬À—«
°√Õ‡√Á«∑’Ë¡’πÈ”ºà“π‚¥¬„™â‡¢Á¡°√Õ°“°‡æ™√√Ÿª∑√ß°√–∫Õ°
(Meisinger, Dusseldorf, Germany) ¢π“¥‡ âπºà“π
»Ÿπ¬å°≈“ß 1 ¡‘≈≈‘‡¡µ√ ‚¥¬°”Àπ¥„Àâ‚æ√ßøíπ¡’¢Õ∫¥â“π
„°≈â‡Àß◊Õ°Õ¬ŸàµË”°«à“√Õ¬µàÕ√–À«à“ß‡§≈◊Õ∫√“°øíπ·≈–‡§≈◊Õ∫
øíπ 1 ¡‘≈≈‘‡¡µ√ ¢π“¥‚æ√ßøíπ°«â“ß 3 ¡‘≈≈‘‡¡µ√ ¬“« 4
¡‘≈≈‘‡¡µ√ ·≈–≈÷° 2 ¡‘≈≈‘‡¡µ√ ∑—Èßπ’È®–∑”°“√‡ª≈’Ë¬π‡¢Á¡°√Õ
‡¡◊ËÕ„™â‰ª∑ÿ°Ê 4 ‚æ√ßøíπ ‚¥¬‚æ√ßøíπÀ≈—ß°“√‡µ√’¬¡µâÕß¡’
¢Õ∫‡¢µ¥â“π„°≈â‡Àß◊Õ°‡ªìπ‡π◊ÈÕøíπ·≈–¢Õ∫‡¢µ¥â“π∫¥‡§’È¬«
‡ªìπ‡§≈◊Õ∫øíπ∑—ÈßÀ¡¥ ®“°π—Èπ∑”°“√·∫àßøíπ∑’Ëºà“π°“√‡µ√’¬¡
‚æ√ßøíπ·≈â«ÕÕ°‡ªìπ 4 °≈ÿà¡‚¥¬ ÿà¡µ“¡™π‘¥¢Õß«— ¥ÿ∫Ÿ√≥–
(µ“√“ß∑’Ë 1) °≈ÿà¡≈– 24 ´’Ë ¥—ßπ’È

°≈ÿà¡∑’Ë 1 ∑”°“√∫Ÿ√≥–¥â«¬ Vertise flow (Vertise)

°≈ÿà¡∑’Ë 2 ∑”°“√∫Ÿ√≥–¥â«¬ Vertise flow √à«¡°—∫
Optibond all-in-one (Vertise + OP)

°≈ÿà¡∑’Ë 3 ∑”°“√∫Ÿ√≥–¥â«¬ Premise flow √à«¡°—∫
Optibond all-in-one (P flow + OP)

°≈ÿà¡∑’Ë 4 ∑”°“√∫Ÿ√≥–¥â«¬ Premise √à«¡°—∫ Optibond
all-in-one (Premise + OP)

‚¥¬«— ¥ÿ§Õ¡‚æ ‘µ∑’Ë„™â„π°“√»÷°…“π’È®–„™â ’‡Õ 3.5 ∑—Èß
 “¡º≈‘µ¿—≥±å ´÷Ëß®–∑”°“√∫Ÿ√≥–‡ªìπ™—Èπ‡¥’¬«µ“¡«‘∏’°“√„™â
ß“π¢Õß«— ¥ÿ∑’Ë∫√‘…—∑ºŸâº≈‘µ·π–π” ·≈–∑”°“√©“¬· ß¥â«¬
‡§√◊ËÕß©“¬· ß (Elipar S10 Curing Light, 3M EPSE,
St. Paul, MN, USA) ∑’Ë‰¥â√—∫°“√ª√–‡¡‘π§«“¡‡¢â¡· ß

¥â«¬‡§√◊ËÕß«—¥æ≈—ßß“π√—ß ’ (Optilux Radiometer, Kerr,
Orange, CA, USA) „Àâ¡’§«“¡‡¢â¡· ßÕ¬à“ßπâÕ¬ 800 ¡‘≈≈‘
«—µµåµàÕµ“√“ß‡´πµ‘‡¡µ√ °àÕπ°“√„™âß“π∑ÿ°«—π À≈—ß∫Ÿ√≥–
‡ √Á®∑”°“√¢—¥·µàß«— ¥ÿ¥â«¬À—«¢—¥§Õ¡‚æ ‘µ™π‘¥·ºàπæ≈“ µ‘°
‡§≈◊Õ∫Õ≈Ÿ¡‘π—¡ÕÕ°‰´¥å (Sof-Lex disc, 3M ESPE, St. Paul,
MN, USA) ·≈â«∑”°“√‡°Á∫™‘Èπøíπµ—«Õ¬à“ß„ππÈ”ª√“»®“°
Õ‘ÕÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

¢. °“√∑”‡∑Õ√å‚¡‰´§≈‘ß

øíπµ—«Õ¬à“ß®”π«π 24 ’́Ë¢Õß·µà≈–°≈ÿà¡À≈—°®–∂Ÿ°·¬°
‡ªìπ 2 °≈ÿà¡¬àÕ¬·∫∫ ÿà¡ ‚¥¬°≈ÿà¡·√°®”π«π 12 ´’Ë ‡ªìπ°≈ÿà¡
§«∫§ÿ¡∑’Ë‰¡à∑”‡∑Õ√å‚¡‰´§≈‘ß (NT) ·≈–°≈ÿà¡∑’Ë Õß®”π«π
12 ’́Ë ‡ªìπ°≈ÿà¡∑’Ëπ”‰ª∑”‡∑Õ√å‚¡‰´§≈‘ß (TH) ®”π«π 1,000
√Õ∫√–À«à“ßÕÿ≥À¿Ÿ¡‘ 5 ·≈– 55 Õß»“‡´≈‡ ’́¬  ‚¥¬°”Àπ¥
‡«≈“„π°“√·™à√Õ∫≈– 30 «‘π“∑’ ·≈–‡«≈“‡§≈◊ËÕπ¬â“¬√–À«à“ß
Õÿ≥À¿Ÿ¡‘ 15 «‘π“∑’13

§. °“√ª√–‡¡‘π°“√·∑√° ÷́¡

øíπµ—«Õ¬à“ß∑ÿ°´’Ë„π·µà≈–°≈ÿà¡®–∂Ÿ°π”¡“‡§≈◊Õ∫¥â«¬
πÈ”¬“∑“‡≈Á∫ 2 ™—Èπ ‚¥¬‡«âπ™àÕßÀà“ß®“°«— ¥ÿ∫Ÿ√≥– 1 ¡‘≈≈‘‡¡µ√
‚¥¬√Õ∫ ®“°π—Èππ”øíπµ—«Õ¬à“ß‰ª·™à„π‡¡∑‘≈’π∫≈Ÿ§«“¡
‡¢â¡¢âπ√âÕ¬≈– 1 ‡ªìπ‡«≈“ 4 ™—Ë«‚¡ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß À≈—ß·™à
™‘Èπøíπµ“¡‡«≈“∑’Ë°”Àπ¥®÷ßπ”‰ª≈â“ßºà“ππÈ”‡ªìπ‡«≈“ 10 π“∑’
·≈â«µ—¥™‘Èπøíπµ—«Õ¬à“ßµ“¡·π«„°≈â·°â¡-„°≈â≈‘ÈπÕÕ°‡ªìπ 3 ™‘Èπ
¥â«¬‡§√◊ËÕßµ—¥§«“¡‡√Á«µË” (Isomet 1000, Buehler, Lake
Bluff, IL, USA) „Àâ·µà≈–™‘Èπ¡’§«“¡Àπ“‚¥¬ª√–¡“≥ 0.7
¡‘≈≈‘‡¡µ√ ®“°π—Èπ·ºàπ™‘Èπß“πµ—«Õ¬à“ß∑—ÈßÀ¡¥®–∂Ÿ°π”‰ª≈ß
√À— ‚¥¬∫ÿ§§≈Õ◊Ëπ∑’Ë‰¡à„™àºŸâ«‘®—¬¥â«¬µ—«Õ—°…√¿“…“Õ—ß°ƒ…
1 µ—«·≈–µàÕ¥â«¬µ—«‡≈¢ 2 À≈—° ‡™àπ A 01 ‡ªìπµâπ °“√
µ√«® Õ∫°“√·∑√°´÷¡¢Õß ’√–À«à“ß√Õ¬µàÕ¢Õß«— ¥ÿ∫Ÿ√≥–
·≈–øíπ®–∑”¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå™π‘¥ ‡µÕ√‘‚Õ (ML9300,
Meiji Techno, Tokyo, Japan) ∑’Ë°”≈—ß¢¬“¬ 20 ‡∑à“ ‚¥¬
ª√–‡¡‘πµ“¡‡°≥±å°“√ª√–‡¡‘π°“√·∑√° ÷́¡¥—ßπ’È √–¥—∫ 0 =
‰¡à¡’°“√·∑√°´÷¡¢Õß ’, √–¥—∫ 1 = ¡’°“√·∑√°´÷¡¢Õß ’ 1/3
¢Õß§«“¡≈÷°ºπ—ß‚æ√ßøíπ, √–¥—∫ 2 = ¡’°“√·∑√° ÷́¡¢Õß ’¡“°
°«à“ 1/3 ¢Õß§«“¡≈÷°ºπ—ß‚æ√ßøíπ ·µàπâÕ¬°«à“ 2/3, √–¥—∫
3 = ¡’°“√·∑√°´÷¡¢Õß ’¡“°°«à“ 2/3 ¢Õß§«“¡≈÷°ºπ—ß‚æ√ß
øíπ ·µà‰¡à∂÷ßºπ—ß¥â“π‚æ√ßª√– “∑øíπ ·≈–√–¥—∫ 4 = ¡’°“√
·∑√° ÷́¡¢Õß ’µ“¡ºπ—ß‚æ√ßøíπ¥â“π‚æ√ßª√– “∑øíπ ‚¥¬
øíπ∑’Ëºà“π°“√∫Ÿ√≥– 1 ´’Ë®–∂Ÿ°ª√–‡¡‘π∑’Ë¢Õ∫‡§≈◊Õ∫øíπ 6
µ”·Àπàß·≈–¢Õ∫‡π◊ÈÕøíπ 6 µ”·Àπàß°àÕππ”‰ªÀ“§à“¡—∏¬∞“π
√–¥—∫°“√·∑√° ÷́¡„πøíπ·µà≈–´’Ë14
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°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

°“√«‘®—¬§√—Èßπ’È„™â‚ª√·°√¡‡Õ æ’‡Õ ‡Õ  (SPSS statistics
version 17) ∑’Ë°”Àπ¥§à“π—¬ ”§—≠∑’Ë p < 0.05 ‚¥¬∑”°“√
«‘‡§√“–Àå§à“¡—∏¬∞“π¢âÕ¡Ÿ≈¥â«¬ ∂‘µ‘§√— §“≈«—≈≈‘  (Kruskal
Wallis) ®“°π—Èπ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß¢âÕ¡Ÿ≈„π
·µà≈–°≈ÿà¡«— ¥ÿ ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß¢âÕ¡Ÿ≈°àÕπ
·≈–À≈—ß°“√®”≈Õß°“√„™âß“π¥â«¬ ∂‘µ‘·¡π«‘∑π’¬Ÿ (Mann-
Whitney U)

º≈°“√»÷°…“

°“√ª√–‡¡‘π°“√√—Ë«´÷¡°àÕπ∑”‡∑Õ√å‚¡‰´§≈‘ß

®“°°“√ª√–‡¡‘πæ∫«à“√–¥—∫°“√·∑√°´÷¡¢Õß ’∫√‘‡«≥
√Õ¬µàÕ√–À«à“ß‡§≈◊Õ∫øíπ°—∫«— ¥ÿ∑—Èß ’Ë°≈ÿà¡¡’§«“¡§≈â“¬§≈÷ß°—π
§◊Õ à«π„À≠à¡’°“√√—Ë« ÷́¡∑’Ë√–¥—∫ 0 ·≈– 1 ÷́Ëß‡¡◊ËÕπ”‰ª
«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬ ∂‘µ‘§√— §“≈«—≈≈‘ æ∫«à“§à“¡—∏¬∞“π°“√
·∑√° ÷́¡‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p = 0.067) „π¢≥–∑’Ë√–¥—∫°“√·∑√° ÷́¡¢Õß ’∫√‘‡«≥√Õ¬µàÕ
‡π◊ÈÕøíπ°—∫«— ¥ÿæ∫«à“ °≈ÿà¡ Vertise ¡’°“√√—Ë«´÷¡ à«π„À≠à∑’Ë√–¥—∫
4 ·≈– “¡°≈ÿà¡∑’Ë‡À≈◊Õ¡’°“√√—Ë«´÷¡ à«π„À≠à∑’Ë√–¥—∫ 0 ·≈– 1

µ“√“ß∑’Ë 1  à«πª√–°Õ∫¢Õß«— ¥ÿ∑’Ë„™â„π°“√»÷°…“π’È

Table 1 Composition of the materials used in this study

Material Composition Lot no.

Vertise flow (Kerr, Orange, CA, USA) GPDM, methacrylate co-monomers, PPF, 4154366
barium glass, nano-sized colloidal silica,
nano-sized ytterbium fluoride

Premise flowable (Kerr, Orange, CA, USA) Ethoxylated Bis-DMA, TEGDMA, PPF, 4444686
barium glass, silica filler

Premise (Kerr, Orange, CA, USA) Ethoxylated Bis-DMA, TEGDMA, PPF, 4343474
barium glass, silica filler

Optibond all-in-one (Kerr, Orange, CA, USA) GPDM, co-monomers, HEMA, water, acetone, 3980864
ethanol, silica filler, CQ

Abbreviations: GPDM (glycerol phosphate dimethacrylate), PPF (prepolymerized filler), Bis-DMA (bis-phenol-A-
dimethacrylate), TEGDMA (triethylene glycol dimethacrylate), HEMA (2-hydroxyethyl methacrylate),
CQ (camphorquinone)

´÷Ëß‡¡◊ËÕπ”‰ª«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘æ∫«à“«— ¥ÿ∑—Èß ’Ë°≈ÿà¡¡’§à“
¡—∏¬∞“π°“√·∑√°´÷¡∑’Ë‡π◊ÈÕøíπ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (p < 0.000) ‚¥¬°≈ÿà¡ Vertise ®–¡’°“√√—Ë«´÷¡ Ÿß°«à“°≈ÿà¡
Õ◊ËπÊÕ¬à“ß¡’π—¬ ”§—≠ ·≈–°≈ÿà¡∑’Ë‡À≈◊Õ¡’°“√√—Ë«´÷¡‰¡à·µ°µà“ß
°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (µ“√“ß∑’Ë 2)

°“√ª√–‡¡‘π°“√√—Ë«´÷¡À≈—ß∑”‡∑Õ√å‚¡‰´§≈‘ß

º≈¢Õß√–¥—∫°“√·∑√°´÷¡∑’Ë ‡°‘¥¢÷Èπ§≈â“¬§≈÷ß°—∫°“√
·∑√°´÷¡°àÕπ∑”‡∑Õ√å‚¡‰´§≈‘ß ‚¥¬æ∫«à“§à“¡—∏¬∞“π°“√
·∑√°´÷¡∑’Ë‡§≈◊Õ∫øíπ¢Õß·µà≈–°≈ÿà¡‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = 0.397) ¢≥–∑’Ë§à“¡—∏¬∞“π°“√
·∑√° ÷́¡∑’Ë‡π◊ÈÕøíπ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p = 0.001) ‚¥¬°≈ÿà¡ Vertise ®–¡’°“√√—Ë«´÷¡ Ÿß°«à“ °≈ÿà¡Õ◊ËπÊ
Õ¬à“ß¡’π—¬ ”§—≠ ·≈–º≈°“√√—Ë«´÷¡¢Õß°≈ÿà¡∑’Ë‡À≈◊Õ ‰¡à¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (µ“√“ß∑’Ë 3)

º≈¢Õß°“√∑”‡∑Õ√å‚¡‰´§≈‘ß

®“°°“√«‘‡§√“–Àå∑“ß ∂‘µ‘æ∫«à“°“√√—Ë«´÷¡∑’Ë‡°‘¥¢÷Èπ°àÕπ
·≈–À≈—ß°“√∑”‡∑Õ√å‚¡‰´§≈‘ß„π«— ¥ÿ∑—Èß 4 °≈ÿà¡‰¡à¡’§«“¡·µ°
µà“ß°—π∑—Èß∑’Ë¢Õ∫‡§≈◊Õ∫øíπ·≈–¢Õ∫‡π◊ÈÕøíπ (µ“√“ß∑’Ë 4)
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°“√»÷°…“π’ÈµâÕß°“√ª√–‡¡‘π§«“¡ “¡“√∂„π°“√¬÷¥µ‘¥
·≈–§«“¡·π∫ π‘∑¢Õß«— ¥ÿ§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â
¥â«¬µ—«‡Õß∑’Ë¢Õ∫‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ‡ª√’¬∫‡∑’¬∫°—∫°“√
„™â«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µµ“¡ª°µ‘∑’Ë„™â√à«¡°—∫ “√∫Õπ¥å¥‘ß
√«¡∑—Èß°“√‡æ‘Ë¡¢—ÈπµÕπ°“√„™â “√∫Õπ¥å¥‘ß√à«¡°—∫«— ¥ÿ§Õ¡
‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡Õß«à“®–¡’º≈µàÕ°“√√—Ë« ÷́¡
À√◊Õ‰¡à ‚¥¬ “√∫Õπ¥å¥‘ß∑’Ë‡≈◊Õ°„™â„π°“√»÷°…“π’È§◊Õ Optibond
all-in-one ‡π◊ËÕß®“°‡ªìπ “√∫Õπ¥å¥‘ß√–∫∫‡´≈åø‡Õ∑™å∑’Ë¡’
°“√√«¡¢—ÈπµÕπ‡À≈◊Õ‡æ’¬ß¢—ÈπµÕπ‡¥’¬« πÕ°®“°π’È¬—ß¡’
§ÿ≥ ¡∫—µ‘‡ªìπ°√¥ÕàÕπ (mild self-etch) ·≈–¡’ “√·Õ¥
Œ’´’ø¡ÕπÕ‡¡Õ√å„π à«πª√–°Õ∫‡ªìπ®’æ’¥’‡Õ¡ (GPDM)
‡À¡◊Õπ°—πÕ’°¥â«¬

‡π◊ËÕß®“° “‡Àµÿ ”§—≠¢Õß§«“¡≈â¡‡À≈«„π°“√∫Ÿ√≥–
øíπ¥â«¬‡√´‘π§Õ¡‚æ ‘µ§◊Õ°“√‡°‘¥øíπºÿ́ È” ́ ÷Ëß‡°‘¥®“°°“√√—Ë«´÷¡
µ“¡¢Õ∫∑”„Àâ‡°‘¥™àÕß∑“ß∑’Ë·∫§∑’‡√’¬ “¡“√∂‡¢â“ Ÿà‚§√ß √â“ß
øíπ‰¥â °“√ª√–‡¡‘π°“√√—Ë« ÷́¡√–¥—∫®ÿ≈¿“§‡æ◊ËÕª√–‡¡‘π§«“¡
·π∫ π‘∑¢Õß«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘µ°—∫øíπ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß
À≈—ß°“√∑”‡∑Õ√å‚¡‰´§≈‘ß‡æ◊ËÕ®”≈Õß°“√„™âß“π„π™àÕßª“°®÷ß
¡’ à«π™à«¬„π°“√∑”π“¬§«“¡ ”‡√Á®„π°“√∫Ÿ√≥–øíπ‰¥â11,15

‚¥¬„π°“√»÷°…“π’ÈºŸâ«‘®—¬‡≈◊Õ°„™â°“√∑¥ Õ∫°“√√—Ë«´÷¡√–¥—∫
®ÿ≈¿“§‚¥¬°“√¬âÕ¡¥â«¬ “√‡¡∑‘≈≈’π∫≈Ÿ´÷Ëß¡’¢π“¥Õπÿ¿“§
ª√–¡“≥ 0.68 π“‚π‡¡µ√ ´÷Ëß¡’¢π“¥‡≈Á°°«à“·∫§∑’‡√’¬‚¥¬
∑—Ë«‰ª16 ‚¥¬¢âÕ¥’¢Õß«‘∏’π’È§◊Õ “¡“√∂∑”‰¥âßà“¬·≈–√«¥‡√Á« ¡’

§à“„™â®à“¬πâÕ¬ ‰¡à¡’ “√‡§¡’∑’Ë‡ªìπÕ—πµ√“¬ ‰¡àµâÕßÕ“»—¬
‡§√◊ËÕß¡◊Õ∑’Ë´—∫´âÕπ ·≈– “¡“√∂∫—π∑÷°¿“æ‡æ◊ËÕ«‘‡§√“–Àå
À√◊Õª√–‡¡‘π´È”‰¥â6 Õ¬à“ß‰√°Á¥’¢âÕ®”°—¥À≈—°¢Õß«‘∏’π’È§◊Õ°“√
∑’Ë‰¡à “¡“√∂√–∫ÿµ”·Àπàß°“√·∑√° ÷́¡¢Õß ’∑’Ë¡“°∑’Ë ÿ¥‰¥â ·≈–
‰¡à “¡“√∂· ¥ß°“√√—Ë«´÷¡∑’Ë‡°‘¥¢÷Èπ®√‘ß„π “¡¡‘µ‘‰¥â6,17 ‚¥¬
„π°“√»÷°…“π’È‰¥â∑”°“√µ—¥øíπµ—«Õ¬à“ß„Àâ‰¥â™‘Èπß“πµ—«Õ¬à“ß
3 ™‘Èπµ“¡§”·π–π”¢Õß Raskin ·≈–§≥– (2003) ÷́Ëß®–
 “¡“√∂ª√–‡¡‘π√–¥—∫°“√·∑√°´÷¡∑’Ë¢Õ∫‡§≈◊Õ∫øíπ 6
µ”·Àπàß ·≈–¢Õ∫‡π◊ÈÕøíπ 6 µ”·Àπàß‡æ◊ËÕ‡ªìπµ—«·∑π¢Õß
°“√√—Ë«´÷¡„πøíπ 1 ´’Ë ´÷Ëß®–™à«¬≈¥§«“¡º‘¥æ≈“¥„π°“√
ª√–‡¡‘π∑’ËµË”°«à“§«“¡‡ªìπ®√‘ß‰¥â18 ·≈–„™â°“√ª√–‡¡‘π¥â«¬
‡∑§π‘§°“√ª°ªî¥ (blind technique) ∑’ËºŸâª√–‡¡‘π‰¡à∑√“∫
«à“™‘Èπß“πµ—«Õ¬à“ßÕ¬Ÿà„π°≈ÿà¡„¥‡æ◊ËÕ≈¥§«“¡≈”‡Õ’¬ß (bias) ∑’Ë
Õ“®‡°‘¥¢÷Èπ  ”À√—∫°“√∑”‡∑Õ√å‚¡‰´§≈‘ß„π°“√»÷°…“π’È
°”Àπ¥®”π«π√Õ∫°“√∑”∑’Ë 1,000 √Õ∫ ‚¥¬·™à„ππÈ”‡ªìπ‡«≈“
30 «‘π“∑’13 ÷́Ëß¡“°°«à“§à“∑’ËÕß§å°“√¡“µ√∞“π “°≈ (ISO)
°”Àπ¥‰«â∑’Ë 500 √Õ∫ ‚¥¬·™à„ππÈ”Õ¬à“ßπâÕ¬ 20 «‘π“∑’ (ISO/
TS 11405:2003(E))

„π°“√»÷°…“π’Èæ∫«à“º≈°“√√—Ë« ÷́¡√–¥—∫®ÿ≈¿“§¢Õß«— ¥ÿ∑—Èß
4 °≈ÿà¡‰¡à‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¿“¬À≈—ß°“√∑”‡∑Õ√å‚¡‰´§≈‘ß
Õ¬à“ß‰√°Á¥’º≈¢Õß°“√∑”‡∑Õ√å‚¡‰´§≈‘ßÕ“®¡’§«“¡·µ°µà“ß°—π
ÕÕ°‰ª¢÷ÈπÕ¬Ÿà°—∫®”π«π√Õ∫∑’Ë∑” ‡™àπ °“√»÷°…“¢Õß
Hakimah ·≈–§≥– æ∫«à“®”π«π√Õ∫∑’Ë∑”‡∑Õ√å‚¡‰´§≈‘ß¡’º≈
µàÕ°“√√—Ë« ÷́¡∑’Ë‡æ‘Ë¡¢÷Èπ7 „π¢≥–∑’Ë∫“ß°“√»÷°…“æ∫«à“®”π«π

µ“√“ß∑’Ë 4 °“√‡ª√’¬∫‡∑’¬∫°“√«‘‡§√“–Àå∑“ß ∂‘µ‘¢Õß°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§°àÕπ·≈–À≈—ß‡∑Õ√å‚¡‰´§≈‘ß

Table 4 Comparison of statistical analysis of the microeakage before and after thermocycling

Groups Enamel margin Dentin margin

Sig. Sig.

Vertise NT VS Vertise TH a A

Vertise + OP NT VS Vertise + OP TH a A

Premise flow + OP NT VS Premise flow + OP TH a A

Premise + OP NT VS Premise + OP TH a A

Same letter indicates no statistically significant difference between groups (p > 0.05).
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√Õ∫∑’Ë∑”‰¡à¡’º≈µàÕ°“√√—Ë« ÷́¡19,20 ´÷Ëß°“√‡æ‘Ë¡®”π«π√Õ∫∑’Ë
„™â»÷°…“Õ“®„Àâº≈°“√√—Ë« ÷́¡∑’Ë·µ°µà“ßÕÕ°‰ª‰¥â ‚¥¬°“√∑”
‡∑Õ√å‚¡‰´§≈‘ß®”π«π 10,000 √Õ∫Õ“®‡∑’¬∫‡∑à“°“√„™âß“π
„π™àÕßª“°‡ªìπ‡«≈“ 1 ªï11 πÕ°®“°π’Èµ”·Àπàß¢Õßøíπ
(‡§≈◊Õ∫øíπÀ√◊Õ‡π◊ÈÕøíπ) ·≈–™π‘¥¢Õß‡√ ‘́π§Õ¡‚æ ‘µ∑’Ë·µ°
µà“ß°—π„π·µà≈–°“√»÷°…“Õ“®¡’º≈µàÕ°“√√—Ë« ÷́¡‰¥â‡™àπ°—π20

‚¥¬ Wahab ·≈–§≥– æ∫«à“∑’Ë¢Õ∫‡π◊ÈÕøíπ®–‰¥â√—∫º≈
°√–∑∫®“°°“√∑”‡∑Õ√å‚¡‰´§≈‘ß¡“°°«à“∑’Ë¢Õ∫‡§≈◊Õ∫øíπ
‡π◊ËÕß®“°‡π◊ÈÕøíπ¡’ª√– ‘∑∏‘¿“æ·≈–‡ ∂’¬√¿“æ„π°“√¬÷¥µ‘¥
°—∫‡√ ‘́π§Õ¡‚æ ‘µ∑’Ë¥âÕ¬°«à“ √«¡∑—Èß§«“¡·µ°µà“ß¢Õß
 —¡ª√– ‘∑∏‘Ï°“√¢¬“¬µ—«®“°§«“¡√âÕπ√–À«à“ß‡√´‘π§Õ¡‚æ ‘µ
°—∫‡π◊ÈÕøíπ∑’Ë¡“°°«à“‡√´‘π§Õ¡‚æ ‘µ°—∫‡§≈◊Õ∫øíπ ®÷ß‡°‘¥
°“√√—Ë«´÷¡∑’Ë‡π◊ÈÕøíπÀ≈—ß°“√∑”‡∑Õ√å‚¡‰´§≈‘ß‰¥â¡“°°«à“21

 ”À√—∫°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§∑’Ë¢Õ∫‡§≈◊Õ∫øíπ¢Õß
«— ¥ÿ∑—Èß 4 °≈ÿà¡æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ ́ ÷Ëß„Àâº≈≈—æ∏å§≈â“¬§≈÷ß°—∫°“√»÷°…“¢Õß Rengo ·≈–
§≥– ∑’Ëæ∫«à“§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡Õß¡’
ª√– ‘∑∏‘¿“æ„π°“√ªÑÕß°—π°“√√—Ë« ÷́¡∑’Ë√Õ¬µàÕ‡§≈◊Õ∫øíπ
‡∑’¬∫‡∑à“°“√„™â§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â·∫∫¥—Èß‡¥‘¡√à«¡°—∫ “√
∫Õπ¥å¥‘ß√–∫∫‡´≈åø‡Õ∑™å22 ´÷Ëßº≈∑’Ë‡°‘¥¢÷Èπ¡’§«“¡ —¡æ—π∏å
°—∫§à“§«“¡·¢Áß·√ß¢Õßæ—π∏–∑’Ëæ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘√–À«à“ß§Õ¡‚æ ‘µ ™π‘¥‰À≈·ºà‰¥â∑’Ë
¬÷¥‰¥â¥â«¬µ—«‡ÕßµàÕ‡§≈◊Õ∫øíπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ °—∫°“√„™â
§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â·∫∫¥—Èß‡¥‘¡√à«¡°—∫ “√∫Õπ¥å¥‘ß
√–∫∫‡´≈åø‡Õ∑™å23 ·≈–°“√»÷°…“¢Õß Chimello ·≈–§≥–
∑’Ëæ∫«à“‰¡à¡’§«“¡·µ°µà“ß√–À«à“ß°“√√—Ë« ÷́¡√–¥—∫®ÿ≈¿“§∑’Ë
¢Õ∫‡§≈◊Õ∫øíπÀ≈—ß∫Ÿ√≥–¥â«¬§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â·∫∫
¥—Èß‡¥‘¡·≈–‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥‰Œ∫√‘¥24 ‚¥¬„π°“√»÷°…“π’È
∫àß™’È«à“°“√„™â§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡Õß√à«¡
°—∫ “√∫Õπ¥å¥‘ß™π‘¥ÕÕ≈Õ‘π«—π‰¡à¡’º≈µàÕ°“√√—Ë« ÷́¡∑’Ë¢Õ∫
‡§≈◊Õ∫øíπ ´÷Ëß‡ªìπº≈¡“®“°ª√– ‘∑∏‘¿“æ„π°“√¬÷¥µ‘¥·≈–
°“√ªÑÕß°—π°“√√—Ë«´÷¡¢Õß§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â
¥â«¬µ—«‡ÕßµàÕ‡§≈◊Õ∫øíπ∑’Ë„°≈â‡§’¬ß°—∫°“√„™â “√∫Õπ¥å¥‘ßÕ¬Ÿà
·≈â«  ”À√—∫∫√‘‡«≥√Õ¬µàÕ‡π◊ÈÕøíπ°—∫§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà
‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡Õßæ∫«à“¡’°“√√—Ë« ÷́¡√–¥—∫®ÿ≈¿“§ Ÿß°«à“
°≈ÿà¡Õ◊ËπÊ „π°“√»÷°…“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ´÷Ëß —¡æ—π∏å
°—∫§à“§«“¡·¢Áß·√ßæ—π∏–¢Õß§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â∑’Ë
¬÷¥‰¥â¥â«¬µ—«‡Õß°—∫‡π◊ÈÕøíπ∑’ËπâÕ¬°«à“°“√„™â§Õ¡‚æ ‘µ
™π‘¥‰À≈·ºà‰¥â·∫∫¥—Èß‡¥‘¡√à«¡°—∫ “√∫Õπ¥å¥‘ß√–∫∫‡´≈åø‡Õ∑™å
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘23 ·¡â«à“«— ¥ÿ™π‘¥¥—ß°≈à“«®–¡’

¡ÕπÕ‡¡Õ√å∑’Ë‡ªìπ°√¥ ÷́Ëß§“¥«à“®– “¡“√∂°—¥‚§√ß √â“ßøíπ
·≈–‡°‘¥æ—π∏–‡§¡’°—∫·§≈‡´’¬¡‰¥â ·µàª√– ‘∑∏‘¿“æ„π°“√¬÷¥
µ‘¥¢Õß«— ¥ÿ™π‘¥π’È°—∫‡π◊ÈÕøíπ∑’Ë¥âÕ¬°«à“Õ“®‡°‘¥®“°°“√¡’§«“¡
 “¡“√∂„π°“√‰À≈·ºà∑’Ëº‘«‡π◊ÈÕøíπµË” ‡π◊ËÕß®“°«— ¥ÿ¡’§«“¡
Àπ◊¥ Ÿß°«à“ “√∫Õπ¥å¥‘ß¡“°∑”„Àâ°“√·∑√°´÷¡¢Õß “√‡¢â“
‰ª„π‚§√ß √â“ßøíπ¡’®”°—¥23 Õ¬à“ß‰√°Á¥’º≈°“√√—Ë«´÷¡√–¥—∫
®ÿ≈¿“§„π°“√»÷°…“π’È¡’§«“¡·µ°µà“ß®“°°“√»÷°…“¢Õß
Rengo ·≈–§≥– ∑’Ë‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠
¢Õß°“√√—Ë«´÷¡∑’Ë¢Õ∫‡π◊ÈÕøíπ√–À«à“ß°“√„™â§Õ¡‚æ ‘µ™π‘¥
‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡Õß·≈–°“√„™â§Õ¡‚æ ‘µ™π‘¥‰À≈
·ºà‰¥â·∫∫¥—Èß‡¥‘¡√à«¡°—∫ “√∫Õπ¥å¥‘ß√–∫∫‡´≈åø‡Õ∑™å22 ´÷Ëß
„π°“√»÷°…“π’Èæ∫«à“°“√„™â “√∫Õπ¥å¥‘ß√à«¡°—∫§Õ¡‚æ ‘µ
™π‘¥‰À≈·ºà‰¥â∑’Ë¬÷¥‰¥â¥â«¬µ—«‡Õß®–™à«¬≈¥°“√√—Ë«´÷¡√–¥—∫
®ÿ≈¿“§‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‚¥¬°“√∫Ÿ√≥–¥â«¬«‘∏’π’È
«— ¥ÿ¥—ß°≈à“«®–∑”Àπâ“∑’Ë‡ªìπ‡À¡◊Õπ«— ¥ÿ∫Ÿ√≥–‡√ ‘́π§Õ¡‚æ ‘µ
µ“¡ª°µ‘∑’ËµâÕß„™â√à«¡°—∫ “√∫Õπ¥å¥‘ßπ—Ëπ‡Õß

 ”À√—∫°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§‡¡◊ËÕ„™â§Õ¡‚æ ‘µ™π‘¥
‰À≈·ºà‰¥â·∫∫¥—Èß‡¥‘¡‡ªìπ«— ¥ÿ∫Ÿ√≥–‚æ√ßøíπ ®“°°“√»÷°…“¢Õß
Bonilla ·≈–§≥– æ∫«à“§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà‰¥â 9 º≈‘µ¿—≥±å
∑’Ë„™â»÷°…“¡’°“√√—Ë« ÷́¡ Ÿß°«à“‡√´‘π§Õ¡‚æ ‘µ™π‘¥‰¡‚§√
‰Œ∫√‘¥Õ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ„™â∫Ÿ√≥–‚æ√ßøíπ§≈“ «—π25 ·≈–
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Abstract

Objective To compare the microleakage at enamel and dentin margin before and after thermocycling
of a self-adhering flowable composite with using resin composite combined with bonding agent.

Materials and methods Class V cavities (n = 96) were prepared on buccal surfaces of 96 extracted
premolars. The teeth were divided into and 4 groups (n = 24)  :  1. Vertise flow 2. Vertise flow +
Optibond all-in-one 3. Premise flow + Optibond all-in-one and 4. Premise + Optibond all-in-one.
The restored teeth from each group were divided into 2 subgroups (n = 12) : non-thermocycling and
thermocycling (1,000 cycles), then immersed in methylene blue for evaluation of the microleakage.
The leakage scores were statistical analyzed by the Kruskal-Wallis and Mann-Whitney U (p < 0.05).

Results There was no significant difference of the leakage at enamel margin among the 4 material
groups both before and after thermocycling (p = 0.067 and p = 0.397, respectively). Vertise flow
demonstrated significantly higher leakage at dentin margin than the other groups both before and after
thermocycling (p < 0.000 and p = 0.001, respectively). Thermocycling showed no significant effect on
microleakage.

Conclusion Self-adhering flowable composite had no difference in microleakage at enamel margin
compared with resin composite combined with bonding agent, but had more microleakage at dentin
margin significantly. The use of bonding agent combinded with self-adhering flowable composite
might be an option to decrease microleakage. Thermocycling had no effect on microleakage.

(CU Dent J. 2014;37:15-24)
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