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∫∑§—¥¬àÕ
ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈°“√„™â‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å 3 ™π‘¥ §◊Õ Õ—≈≈Õ¬-

‰æ√‡¡Õ√å (AP) ‡ÕÁ¡·Õ≈‰æ√‡¡Õ√å (ML) ÕÕ≈∫Õπ¥å‰æ√‡¡Õ√å∫’ (AB) µàÕ§à“°”≈—ß·√ß¬÷¥‡©◊Õπ¢Õß
°“√¬÷¥·∫√Á°‡°µ‚≈À–∫πº‘«‡§≈◊Õ∫øíπ¥â«¬‡√´‘π§Õ¡‚æ ‘µ (´‘ ‡∑Á¡«—πæ≈— ) ‚¥¬„™âøíπ°√“¡πâÕ¬
60 ’́Ë ·∫àß‡ªìπ 4 °≈ÿà¡ ‚¥¬°≈ÿà¡∑’Ë 1 (°≈ÿà¡§«∫§ÿ¡) „™â “√¬÷¥µ‘¥∑“∑’Ë∞“π·∫√Á°‡°µ°àÕπ¬÷¥∫π
º‘«‡§≈◊Õ∫øíπ¥â«¬‡√ ‘́π§Õ¡‚æ ‘µ  à«πÕ’° “¡°≈ÿà¡∑’Ë‡À≈◊Õ „™âÕ—≈≈Õ¬‰æ√‡¡Õ√å ‡ÕÁ¡·Õ≈‰æ√-
‡¡Õ√å ·≈–ÕÕ≈∫Õπ¥å‰æ√‡¡Õ√å∫’ ∑“∑’Ë∞“π·∫√Á°‡°µ°àÕπ°“√¬÷¥µ‘¥‡™àπ‡¥’¬«°—∫°≈ÿà¡∑’Ë 1 ®“°
π—Èππ”øíπ∑ÿ° ’́Ë‰ª·™à„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37±2 Õß»“‡´≈‡ ’́¬ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß°àÕππ”‡¢â“
 Ÿà¢∫«π°“√‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘√âÕπ‡¬Áπ·∫∫‡ªìπ®—ßÀ«–√–À«à“ßÕÿ≥À¿Ÿ¡‘ 5±2 Õß»“‡´≈‡´’¬ 
·≈– 55±2 Õß»“‡´≈‡ ’́¬  ®”π«π 5,000 √Õ∫ ®“°π—Èπ∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥‡©◊Õπ¥â«¬‡§√◊ËÕß
∑¥ Õ∫™π‘¥Õ‘π µ√Õπ §«“¡‡√Á«À—«°¥ 0.5 ¡¡/π“∑’ º≈°“√»÷°…“æ∫«à“‰¡à¡’§«“¡·µ°µà“ß
Õ¬à“ß¡’π—¬ ”§—≠¢Õß§à“°”≈—ß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬∑—Èß 4 °≈ÿà¡ ¥â«¬°“√∑¥ Õ∫§à“§«“¡·ª√ª√«π
·∫∫∑“ß‡¥’¬« ¿“¬„µâ ¿“«–¢Õß°“√∑¥≈Õßπ’È °“√„™â‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å∑“∑’Ë∞“π·∫√Á°-
‡°µ °àÕπ°“√„™â‡√´‘π§Õ¡‚æ ‘µ¬÷¥º‘«·∫√Á°‡°µ‚≈À–°—∫º‘«‡§≈◊Õ∫øíπ‰¡à‡æ‘Ë¡§à“°”≈—ß·√ß¬÷¥
‡©◊Õπ‡©≈’Ë¬

∫∑π”

°“√µ‘¥‡§√◊ËÕß¡◊Õ∑“ß∑—πµ°√√¡®—¥øíπ·µà‡¥‘¡„™â°“√¬÷¥µ‘¥¥â«¬·∫π¥å (band) ∫πøíπ∑ÿ°´’Ë
µàÕ¡“®÷ß¡’°“√æ—≤π“‡ªìπ°“√„™â·∫√Á°‡°µ (bracket) ¬÷¥∫πº‘«‡§≈◊Õ∫øíπ (enamel) ÷́Ëßªí®®—¬
À≈—°∑’Ë¡’º≈µàÕ°“√¬÷¥µ‘¥¢Õß·∫√Á°‡°µ ‰¥â·°à º‘«‡§≈◊Õ∫øíπ√–∫∫¬÷¥µ‘¥ (adhesive system) ·≈–
∞“π·∫√Á°‡°µ (bracket base)1,2 ‚¥¬ à«π¢Õß∞“π·∫√Á°‡°µ‚≈À–¡’·π«‚πâ¡∑’Ë®–≈¥¢π“¥¢Õß∞“π
·∫√Á°‡°µ≈ß‡æ◊ËÕ§«“¡ «¬ß“¡ ∑”„Àâæ◊Èπ∑’Ëº‘«∑’Ë„™â„π°“√¬÷¥µ‘¥‡™‘ß°≈ (mechanical retention) ≈¥≈ß
·≈– àßº≈„Àâ§à“·√ß¬÷¥µ‘¥¢Õß·∫√Á°‡°µ≈¥≈ß¥â«¬3 Õ¬à“ß‰√°Áµ“¡ ¡’§«“¡æ¬“¬“¡∑’Ë®–æ—≤π“
‡æ◊ËÕ‡æ‘Ë¡°“√¬÷¥µ‘¥∑“ß¡À°≈»“ µ√å (macromechanical retention) ‡™àπ °“√ª√—∫‡ª≈’Ë¬π®“°∞“π
·∫√Á°‡°µ∑’Ë‡ªìπ√Ÿ (perforated base) ‡ªìπ∞“π‚§√ßµ“¢à“¬ (mesh base)4,5 °“√ª√—∫¢π“¥6,7·≈–
®”π«π8,9 ¢Õß‚§√ßµ“¢à“¬ Õ’°∑—Èß°“√æ—≤π“°“√¬÷¥µ‘¥∑“ß®ÿ≈°≈»“ µ√å (micromechanical reten-
tion) ‡™àπ °“√‡ªÉ“∑√“¬ (sandblasting) ¥â«¬ºßÕ–≈Ÿ¡‘‡π’¬¡ÕÕ°‰´¥å (aluminium oxide) ‡æ◊ËÕ‡æ‘Ë¡
§«“¡À¬“∫∫√‘‡«≥æ◊Èπº‘« ÷́Ëß‡ªìπ°“√‡æ‘Ë¡æ◊Èπ∑’Ë¬÷¥µ‘¥10-13 πÕ°®“°π’È ¬—ß¡’°“√æ—≤π“°“√¬÷¥µ‘¥
∑“ß‡§¡’¢Õß°“√¬÷¥·∫√Á°‡°µ‚≈À–∫πº‘«‡§≈◊Õ∫øíπ‚¥¬¡’°“√æ—≤π“„π à«π¢Õß√–∫∫¬÷¥µ‘¥

∫ ∑ «‘ ∑ ¬ “ ° “ √
Original Article

°”≈—ß·√ß¬÷¥‡©◊Õπ¢Õß°“√¬÷¥µ‘¥·∫√Á°‡°µ‚≈À–∫πº‘«‡§≈◊Õ∫øíπ
‡¡◊ËÕ„™â‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å

«‘°—π¥“  ‡¢¡“≈’≈“°ÿ≈
Õ“®“√¬å  ¿“§«‘™“∑—πµ°√√¡®—¥øíπ
§≥–∑—πµ·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à

»‘√‘æß»å  »‘√‘¡ß§≈«—≤π–
ºŸâ™à«¬»“ µ√“®“√¬å  ¿“§«‘™“∑—πµ°√√¡∫Ÿ√≥–
§≥–∑—πµ·æ∑¬»“ µ√å  ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à

µ‘¥µàÕ‡°’Ë¬«°—∫∫∑§«“¡:
ºŸâ™à«¬»“ µ√“®“√¬å ∑—πµ·æ∑¬å»‘√‘æß»å  »‘√‘¡ß§≈«—≤π–
¿“§«‘™“∑—πµ°√√¡∫Ÿ√≥–
§≥–∑—πµ·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à
Õ.‡¡◊Õß ®.‡™’¬ß„À¡à 50200
‚∑√»—æ∑å: 053-944457
‚∑√ “√: 053-222844
Õ’‡¡≈: sisiripong@hotmail.com

·À≈àß‡ß‘π∑ÿπ: ∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬§≥–∑—πµ·æ∑¬-
»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à
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·≈–°“√‡µ√’¬¡æ◊Èπº‘«·∫√Á°‡°µ°àÕπ°“√¬÷¥µ‘¥ ‡™àπ °“√‡§≈◊Õ∫º‘«
‚≈À–∑’Ë∞“π·∫√Á°‡°µ¥â«¬´‘≈‘°“ (silica) √à«¡°—∫°“√„™â‰´‡≈π10,11 À√◊Õ
¥’∫ÿ° (tin)11 °“√„™â‡√´‘π§Õ¡‚æ ‘µ∑’Ë¡’ “√™à«¬‡ √‘¡°“√¬÷¥µ‘¥°—∫
‚≈À– (adhesion promoter) ‡™àπ ‡√´‘π´’‡¡πµå™π‘¥æ“π“‡«’¬‡Õø
(Panavia F) ‡√´‘π´’‡¡πµå™π‘¥´Ÿ‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ (Superbond
C&B)14,15 „π¢≥–∑’Ëß“π∑“ß∑—πµ°√√¡ª√–¥‘…∞å ¡’°“√„™â‡¡∑—≈·Õ¥-
Œ’´’ø‰æ√‡¡Õ√å (metal adhesive primer) „π°“√ª√—∫ ¿“ææ◊Èπº‘«
‚≈À–°àÕπ°“√¬÷¥µ‘¥ ‡æ◊ËÕ™à«¬‡æ‘Ë¡§«“¡∑π∑“π·≈–§«“¡·¢Áß·√ß
¢Õß·√ß¬÷¥‡©◊Õπ√–À«à“ßº‘«‚≈À–°—∫‡√ ‘́π§Õ¡‚æ ‘µ‚¥¬°“√¬÷¥µ‘¥
¥â«¬æ—π∏–∑“ß‡§¡’16-19

ªí®®ÿ∫—π·π«‚πâ¡°“√„™â‡√´‘π§Õ¡‚æ ‘µ „π°“√¬÷¥µ‘¥·∫√Á°-
‡°µ (bracket) ∑“ß∑—πµ°√√¡®—¥øíπ‡æ‘Ë¡¡“°¢÷Èπ ‡π◊ËÕß®“°¡’°“√
æ—≤π“§ÿ≥ ¡∫—µ‘·≈–§ÿ≥¿“æ¢Õß«— ¥ÿ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√¬÷¥-
µ‘¥°—∫º‘«‡§≈◊Õ∫øíπ ·µàÕ¬à“ß‰√°Áµ“¡æ∫«à“¡’°“√À≈ÿ¥¢Õß·∫√Á°‡°µ
„π√–À«à“ß°“√√—°…“ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß∫√‘‡«≥√Õ¬µàÕ¢Õß·∫√Á°-
‡°µ·≈–‡√´‘π§Õ¡‚æ ‘µ3,20-22 ´÷ËßÕ“®‡°‘¥®“°·√ß®“°°“√∫¥‡§’È¬«
°“√¡’øÕßÕ“°“»√–À«à“ßº‘« —¡º—  À√◊Õ°“√¬÷¥°—π∑’Ë‰¡à¥’¢Õß·∫√Á°-
‡°µ·≈–‡√ ‘́π§Õ¡‚æ ‘µ ÷́Ëß‡ªìπ°“√¬÷¥µ‘¥‡™‘ß°≈‡∑à“π—Èπ °“√·µ°-
À—°∫√‘‡«≥¥—ß°≈à“«®–‡À≈◊Õ«— ¥ÿ§Õ¡‚æ ‘µÕ¬Ÿà∫πº‘«øíπ´÷ËßµâÕß„™â
‡«≈“„π°“√°”®—¥ÕÕ°·≈–„π¢—ÈπµÕπ°“√°”®—¥ÕÕ°Õ“®‡°‘¥§«“¡
‡ ’¬À“¬µàÕº‘«‡§≈◊Õ∫øíπ‰¥â23

°“√«‘®—¬π’È®÷ß¡ÿàß‡πâπ∑’Ë®–‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√¬÷¥µ‘¥
√–À«à“ß·∫√Á°‡°µ·≈–‡√´‘π§Õ¡‚æ ‘µ‚¥¬°“√„™â‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√-
‡¡Õ√å ‡æ◊ËÕ°àÕ„Àâ‡°‘¥°“√¬÷¥µ‘¥∑“ß‡§¡’´÷Ëß‡ªìπ«‘∏’∑’Ë “¡“√∂„™âß“π
‰¥â∑“ß§≈‘π‘° √“§“‰¡à·æß ‰¡àµâÕßÕ“»—¬‡§√◊ËÕß¡◊Õ∑’Ë¬ÿàß¬“° —́∫ ấÕπ
·≈–„™â‡«≈“πâÕ¬ ·≈–¬—ß¡’°“√»÷°…“„π‡√◊ËÕßπ’ÈπâÕ¬¡“° „π°“√«‘®—¬
π’È®÷ß‡≈◊Õ°∑¥ Õ∫°”≈—ß·√ß¬÷¥‡©◊Õπ¢Õß°“√¬÷¥·∫√Á°‡°µ‚≈À–∫π
º‘«‡§≈◊Õ∫øíπ¥â«¬‡√´‘π§Õ¡‚æ ‘µ‡¡◊ËÕ¡’°“√¬÷¥µ‘¥√à«¡°—π∑—Èß∑“ß
°≈»“ µ√å·≈–∑“ß‡§¡’ ‚¥¬‡≈◊Õ°„™â·∫√Á°‡°µ™π‘¥¡’∞“π∑’Ë¡’°“√¬÷¥-
µ‘¥∑—Èß∑“ß¡À°≈»“ µ√å·≈–®ÿ≈°≈»“ µ√å√à«¡°—∫°“√ª√—∫ ¿“æ
æ◊Èπº‘«¢Õß∞“π·∫√Á°‡°µ¥â«¬‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å°àÕπ°“√°“√¬÷¥
·∫√Á°‡°µ‚≈À–∫πº‘«‡§≈◊Õ∫øíπ¥â«¬‡√´‘π§Õ¡‚æ ‘µ ‚¥¬¡’
«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈°“√„™â‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å™π‘¥µà“ß Ê
µàÕ§à“°”≈—ß·√ß¬÷¥‡©◊Õπ„π°“√¬÷¥·∫√Á°‡°µ‚≈À–∫πº‘«‡§≈◊Õ∫øíπ
¥â«¬‡√ ‘́π§Õ¡‚æ ‘µ ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ
¢Õß°“√¬÷¥µ‘¥·∫√Á°‡°µ‚≈À–∫πº‘«‡§≈◊Õ∫øíπ¥â«¬‡√ ‘́π§Õ¡‚æ ‘µ
„π∑“ß§≈‘π‘°µàÕ‰ª

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

„™âøíπ°√“¡πâÕ¬∫π·≈–≈à“ß 60 ’́Ë∑’Ë‰¥â®“°°“√∂Õπøíπ‡æ◊ËÕ
°“√®—¥øíπ®“°ºŸâªÉ«¬ 15 √“¬ √“¬≈– 4 ’́Ë ‚¥¬‡≈◊Õ°„™â‡©æ“–√“¬∑’Ë
º‘«øíπ¥â“π„°≈â·°â¡Õ¬Ÿà„π ¿“æ¥’‰¡à¡’√Õ¬·µ° √Õ¬ºÿ À√◊Õ«— ¥ÿ
∫Ÿ√≥–øíπÕ¬Ÿà øíπ∑ÿ°´’Ë∂Ÿ°‡°Á∫‚¥¬·™à„π “√≈–≈“¬‰∑¡Õ≈§«“¡
‡¢â¡¢âπ√âÕ¬≈– 0.1 (0.1% thymol) ·∫àßøíπ°√“¡πâÕ¬∑—ÈßÀ¡¥ÕÕ°‡ªìπ
4 °≈ÿà¡‚¥¬«‘∏’ ÿà¡ °≈ÿà¡≈– 15 ’́Ë ‡ªìπ°≈ÿà¡§«∫§ÿ¡ 1 °≈ÿà¡ ·≈–°≈ÿà¡
∑¥≈Õß 3 °≈ÿà¡ ÷́Ëß„™â‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å 3 ™π‘¥ ®“°π—Èπµ—¥
√“°øíπÕÕ°∑’Ë√–¥—∫µË”°«à“√Õ¬µàÕº‘«‡§≈◊Õ∫øíπ·≈–º‘«√“°øíπ¥â“π-
„°≈â·°â¡ (buccal cemento-enamel junction) 2 ¡¡. ∑”°“√¢—¥º‘«-
øíπ¥â“π„°≈â·°â¡¥â«¬ºß¢—¥À‘π¿Ÿ‡¢“‰ø (pumice) ·≈–≈â“ßÕÕ°¥â«¬
πÈ”‡ªÉ“¥â«¬≈¡®π·Àâß ®“°π—Èπ∑“°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈–
37.0 π“π 30 «‘π“∑’ ≈â“ßÕÕ°¥â«¬πÈ” 10 «‘π“∑’ ‡ªÉ“„Àâ·Àâß ®“°π—Èπ
∑”°“√¬÷¥·∫√Á°‡°µ∫πº‘«‡§≈◊Õ∫øíπ ‚¥¬„™â·∫√Á°‡°µ‚≈À–
 ”À√—∫øíπ°√“¡πâÕ¬™π‘¥¡“µ√∞“π (standard bracket) ·∫∫¡‘π‘-
‰¥¡Õπ¥å (minidiamond; Ormco Corporation, USA) ¢π“¥¢Õß√àÕß
 ”À√—∫„ à≈«¥ 0.022x0.028 π‘È« ·≈–¡’æ◊Èπ∑’Ë∫√‘‡«≥∞“π·∫√Á°‡°µ
‡∑à“°—∫ 8.4 µ“√“ß¡‘≈≈‘‡¡µ√ ¢—ÈπµÕπ°“√¬÷¥·∫√Á°‡°µ„π·µà≈–°≈ÿà¡
¡’¥—ßπ’È

°. °≈ÿà¡∑’Ë 1 À√◊Õ°≈ÿà¡§«∫§ÿ¡ (control group)
π”øíπ∑’Ë‡µ√’¬¡‰«â∑“ “√¬÷¥µ‘¥ (bonding agent) ∑’Ëº‘«‡§≈◊Õ∫-

øíπ·≈–∞“π·∫√Á°‡°µ ®“°π—ÈπªÑ“¬‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥ ‘́ ‡∑Á¡«—π-
æ≈—  (System 1+, Ormco Corporation, USA) ÷́Ëß‡ªìπ√–∫∫¬÷¥µ‘¥
™π‘¥‰¡àµâÕßº ¡ (no-mix adhesive system) ·≈–∫à¡µ—«‡Õß‰¥â∑’Ë∞“π
·∫√Á°‡°µ ®“°π—Èπ«“ß·∫√Á°‡°µ∑’Ëµ”·Àπàß°÷Ëß°≈“ßøíπ¥â“π„°≈â·°â¡
(mid-buccal position) ·≈–„Àâ·√ß°¥®π∞“π·∫√Á°‡°µ·π∫°—∫º‘«øíπ
®“°π—Èπ„™â‡§√◊ËÕß¡◊Õµ√«®øíπ (explorer) °”®—¥‡√ ‘́π§Õ¡‚æ ‘µ à«π
‡°‘πÕÕ°

¢. °≈ÿà¡∑’Ë 2 À√◊Õ°≈ÿà¡∑’Ë„™âÕ—≈≈Õ¬‰æ√‡¡Õ√å (ALLOY
PRIMER, Kuraray, Japan)

π”øíπ∑’Ë‡µ√’¬¡‰«â∑“Õ—≈≈Õ¬‰æ√‡¡Õ√å∑’Ë∞“π·∫√Á°‡°µ √Õ 60
«‘π“∑’ ®“°π—Èπ∑“ “√¬÷¥µ‘¥∑’Ëº‘«‡§≈◊Õ∫øíπ·≈–∞“π·∫√Á°‡°µ ªÑ“¬
‡√´‘π§Õ¡‚æ ‘µ∑’Ë∞“π·∫√Á°‡°µ ®“°π—Èπ¬÷¥∞“π·∫√Á°‡°µ∫πº‘«-
‡§≈◊Õ∫øíπ ·≈–°”®—¥‡√ ‘́π§Õ¡‚æ ‘µ à«π‡°‘πÕÕ°
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§. °≈ÿà¡∑’Ë 3 À√◊Õ°≈ÿà¡∑’Ë„™â‡ÕÁ¡·Õ≈‰æ√‡¡Õ√å (ML
PRIMER, Shofu, Japan)

π”øíπ∑’Ë‡µ√’¬¡‰«â∑“‡ÕÁ¡·Õ≈‰æ√‡¡Õ√å ∑’Ë∞“π·∫√Á°‡°µ √Õ 60
«‘π“∑’ ®“°π—Èπ∑“ “√¬÷¥µ‘¥∑’Ëº‘«‡§≈◊Õ∫øíπ·≈–∞“π·∫√Á°‡°µ ªÑ“¬
‡√´‘π§Õ¡‚æ ‘µ∑’Ë∞“π·∫√Á°‡°µ ®“°π—Èπ¬÷¥∞“π·∫√Á°‡°µ∫πº‘«-
‡§≈◊Õ∫øíπ ·≈–°”®—¥‡√ ‘́π§Õ¡‚æ ‘µ à«π‡°‘πÕÕ°

ß. °≈ÿà¡∑’Ë 4 À√◊Õ°≈ÿà¡∑’Ë„™âÕÕ≈∫Õπ¥å‰æ√‡¡Õ√å∫’ (ALL
BOND PRIMER B, Bisco, Japan)

π”øíπ∑’Ë‡µ√’¬¡‰«â∑“ÕÕ≈∫Õπ¥å‰æ√‡¡Õ√å∫’∑’Ë∞“π·∫√Á°‡°µ √Õ
60 «‘π“∑’ ®“°π—Èπ∑“ “√¬÷¥µ‘¥∑’Ëº‘«‡§≈◊Õ∫øíπ·≈–∞“π·∫√Á°‡°µ
ªÑ“¬‡√´‘π§Õ¡‚æ ‘µ∑’Ë∞“π·∫√Á°‡°µ ®“°π—Èπ¬÷¥∞“π·∫√Á°‡°µ∫π
º‘«‡§≈◊Õ∫øíπ ·≈–°”®—¥‡√ ‘́π§Õ¡‚æ ‘µ à«π‡°‘πÕÕ°

π”øíπ∑’Ëµ‘¥·∫√Á°‡°µ·≈â« ¬÷¥„π∑àÕæ’«’́ ’¥â«¬Õ–§√‘≈‘°‡√ ‘́π
‚¥¬„Àâº‘«øíπ¥â“π∑’Ëµ‘¥·∫√Á°‡°µ‚º≈àæâπÕ–§√‘≈‘°‡√ ‘́π (√Ÿª∑’Ë 1) ·™à
πÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37±2 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°
π—Èππ”™‘Èπß“π∑—ÈßÀ¡¥ºà“π¢∫«π°“√‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘√âÕπ
‡¬Áπ·∫∫‡ªìπ®—ßÀ«– (thermocycling) ∑’ËÕÿ≥À¿Ÿ¡‘ 5±2 Õß»“
‡´≈‡´’¬ ·≈–Õÿ≥À¿Ÿ¡‘ 55±2 Õß»“‡´≈‡´’¬  ®”π«π 5,000 √Õ∫
∑”°“√∑¥ Õ∫°”≈—ß·√ß¬÷¥‡©◊Õπ (√Ÿª∑’Ë 2) ¥â«¬‡§√◊ËÕß∑¥ Õ∫
 “°≈™π‘¥Õ‘π µ√Õπ (universal testing machine : Instron® model
5566) ‚¥¬„™â§«“¡‡√Á«À—«∑¥ Õ∫ (crosshead speed) 0.5 ¡¡.µàÕπ“∑’
∫—π∑÷°°”≈—ß·√ß¬÷¥‡©◊Õπ‡¡◊ËÕ·∫√Á°‡°µÀ≈ÿ¥®“°º‘«‡§≈◊Õ∫øíπ·≈–
∑¥ Õ∫∑“ß ∂‘µ‘ (statistical analysis) ¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√-
ª√«π·∫∫∑“ß‡¥’¬« (one way analysis of variance: ANOVA)

º≈

®“°°“√∑¥ Õ∫æ∫«à“°≈ÿà¡∑’Ë 4 ∑’Ë¡’°“√‡µ√’¬¡æ◊Èπº‘«·∫√Á°-
‡°µ¥â«¬°“√∑“ÕÕ≈∫Õπ¥å‰æ√‡¡Õ√å∫’ °àÕπ°“√¬÷¥µ‘¥¥â«¬‡√´‘π-
§Õ¡‚æ ‘µ  ¡’§à“°”≈—ß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬ Ÿß ÿ¥§◊Õ 13.96 ‡¡°°–ª“ -
§“≈ §à“°”≈—ß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬√Õß≈ß¡“§◊Õ°≈ÿà¡∑’Ë¡’°“√‡µ√’¬¡
æ◊Èπº‘«·∫√Á°‡°µ¥â«¬°“√∑“‡Õ¡·Õ≈‰æ√‡¡Õ√å ·≈–°≈ÿà¡§«∫§ÿ¡
µ“¡≈”¥—∫‚¥¬°≈ÿà¡∑’Ë¡’§à“°”≈—ß·√ß‡©◊Õπ‡©≈’Ë¬µË” ÿ¥§◊Õ °≈ÿà¡∑’Ë¡’
°“√∑“Õ—≈≈Õ¬‰æ√‡¡Õ√å∫πæ◊Èπº‘«·∫√Á°‡°µ°àÕπ°“√¬÷¥¥â«¬‡√´‘π-
§Õ¡‚æ ‘µ (µ“√“ß∑’Ë 1)

®“°°“√∑¥ Õ∫∑“ß ∂‘µ‘ æ∫«à“°“√‡µ√’¬¡æ◊Èπº‘«·∫√Á°‡°µ
¥â«¬°“√∑“‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å (Õ—≈≈Õ¬‰æ√‡¡Õ√å À√◊Õ‡ÕÁ¡·Õ≈-
‰æ√‡¡Õ√å À√◊ÕÕÕ≈∫Õπ¥å‰æ√‡¡Õ√å∫’) °àÕπ°“√¬÷¥¥â«¬‡√´‘π§Õ¡-
‚æ ‘µ¡’§à“°”≈—ß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬‰¡à·µ°µà“ß°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë
‰¡à¡’°“√∑“‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p >
.05) ·≈–§à“°”≈—ß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬¢Õß·µà≈–°≈ÿà¡∑¥≈Õß∑’Ë„™â
‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å ‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p > .05)
‚¥¬„π∑ÿ°™‘Èπß“π∑¥ Õ∫À≈—ß°“√∑¥ Õ∫·√ß¬÷¥‡©◊Õπ æ∫«à“
µ”·Àπàß§«“¡≈â¡‡À≈«¢Õß°“√¬÷¥µ‘¥‡ªìπ·∫∫º ¡À√◊Õ¡’§à“¥—™π’
‡ÕÕ“√å‰Õ (ARI: Adhesive remnant index) ‡∑à“°—∫Àπ÷ËßÀ√◊Õ Õß (√Ÿª∑’Ë
3) §◊Õ¡’µ”·Àπàß§«“¡≈â¡‡À≈«¿“¬„π™—Èπ¢Õß‡√ ‘́π§Õ¡‚æ ‘µ √à«¡
°—∫µ”·Àπàß§«“¡≈â¡‡À≈«√–À«à“ß√Õ¬µàÕ¢Õßæ◊Èπº‘«·∫√Á°‡°µ°—∫
‡√´‘π§Õ¡‚æ ‘µÀ√◊Õº‘«‡§≈◊Õ∫øíπ°—∫‡√´‘π§Õ¡‚æ ‘µ ‚¥¬¡’‡√´‘π-
§Õ¡‚æ ‘µµ‘¥Õ¬Ÿà∑’Ëæ◊Èπº‘«·∫√Á°‡°µ¡“°°«à“∑’Ëº‘«‡§≈◊Õ∫øíπ ‚¥¬
‡©æ“–„π°≈ÿà¡∑’Ë¡’°“√„™â‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å

√Ÿª∑’Ë 1 øíπ∑’Ëµ‘¥·∫√Á°‡°µ·≈–¬÷¥„π∑àÕæ’«’´’¥â«¬Õ–§√‘≈‘°‡√´‘π
Fig. 1 The bonded tooth was embedded in PVC ring with acrylic resin

√Ÿª∑’Ë 2 °“√∑¥ Õ∫°”≈—ß·√ß¬÷¥‡©◊Õπ
Fig. 2 Shear bond strength testing
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„π°“√«‘®—¬§√—Èßπ’È  §≥–ºŸâ«‘®—¬‰¥â‡≈◊Õ°„™â·∫√Á°‡°µ‚≈À–™π‘¥
¡“µ√∞“π·∫∫¡‘π‘‰¥¡Õπ¥å  ́ ÷Ëß∞“π¢Õß·∫√Á°‡°µ¡’°“√‡µ√’¬¡ ¿“æ
æ◊Èπº‘«„π≈—°…≥–¢Õß¡À°≈»“ µ√å™π‘¥‚§√ßµ“¢à“¬·≈–®ÿ≈°≈-
»“ µ√å ‚¥¬«‘∏’°“√‡ªÉ“∑√“¬·≈–æàπ‚≈À–º ¡ (alloy spray) ‡æ◊ËÕ
‡æ‘Ë¡æ◊Èπ∑’Ëº‘«„π°“√¬÷¥µ‘¥¢Õß·∫√Á°‡°µ  à«π°“√‡≈◊Õ°„™â‡¡∑—≈·Õ¥-
Œ’́ ’ø‰æ√‡¡Õ√å§”π÷ß∂÷ß‚¡‚π‡¡Õ√å°≈ÿà¡∑”ß“π (functional monomer)
´÷Ëß‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å∑’Ë¡’‚¡‚π‡¡Õ√å°≈ÿà¡∑”ß“π‡ªìπÕπÿæ—π∏å¢Õß
°√¥§“√å∫Õ°´‘≈‘°·≈–Õπÿæ—π∏å¢Õß°√¥øÕ øÕ√‘° ®–¬÷¥µ‘¥‰¥â¥’
°—∫‚≈À–º ¡æ◊Èπ∞“π (base alloy)  à«π‚¡‚π‡¡Õ√å °≈ÿà¡∑”ß“π∑’Ë‡ªìπ
°≈ÿà¡‰∏‚ÕπÀ√◊Õ‰∏Õ—≈®–¬÷¥µ‘¥‰¥â¥’°—∫‚≈À–º ¡¡’µ√–°Ÿ≈ (noble
alloy)16 „π°“√»÷°…“π’È‡π◊ËÕß®“°∞“π·∫√Á°‡°µ‡ªìπ‚≈À–‰√â π‘¡´÷Ëß
®—¥‡ªìπ‚≈À–º ¡æ◊Èπ∞“π ®÷ß‡≈◊Õ°„™âÕ—≈≈Õ¬‰æ√‡¡Õ√å·≈–‡ÕÁ¡-

·Õ≈‰æ√‡¡Õ√å ́ ÷Ëß¡’‚¡‚π‡¡Õ√å°≈ÿà¡∑”ß“π §◊Õ Õπÿæ—π∏å¢Õß°√¥øÕ -
øÕ√‘° ·≈–ÕÕ≈∫Õπ¥å‰æ√‡¡Õ√å∫’ ∑’Ë¡’‚¡‚π‡¡Õ√å°≈ÿà¡∑”ß“π‡ªìπ
Õπÿæ—π∏å¢Õß°≈ÿà¡§“√å∫Õ°´‘≈‘° ¿“¬„µâ ¿“«–„πß“π«‘®—¬π’È°“√
∑¥ Õ∫¥â«¬°”≈—ß·√ß‡©◊Õπ™π‘¥ªÕ° (shear-peel strength)24 æ∫«à“
§à“°”≈—ß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬¢Õß°≈ÿà¡∑’Ë„™â‡¡∑—≈·Õ¥Œ’´’ø‰æ√‡¡Õ√å
·µà≈–°≈ÿà¡ „Àâ§à“°”≈—ß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬-
 ”§—≠ ·≈–‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ ÷́Ëß· ¥ß„Àâ‡ÀÁπ«à“°“√„™â
‡¡∑—≈·Õ¥Œ’´’ø‰æ√‡¡Õ√å∑“∑’Ë∞“π·∫√Á°‡°µ°àÕπ°“√¬÷¥·∫√Á°‡°µ
°—∫º‘«‡§≈◊Õ∫øíπ¥â«¬‡√´‘π§Õ¡‚æ ‘µ‰¡à “¡“√∂‡æ‘Ë¡°”≈—ß·√ß¬÷¥-
‡©◊Õπ¢Õß·∫√Á°‡°µ‰¥â

Õ¬à“ß‰√°Áµ“¡ ®“°°“√»÷°…“¢Õß Matsumusa ·≈–§≥–25

æ∫«à“º≈°“√„™â‡¡∑—≈·Õ¥ ’́ø‰æ√‡¡Õ√å ™π‘¥ ’́ ’¥∑Ÿ‚Õ‡æ§‰æ√‡¡Õ√å
√à«¡°—∫‡√´‘π´’‡¡πµå™π‘¥´Ÿ‡ªÕ√å∫Õπ¥å ´’·Õπ¥å∫’ „π°“√¬÷¥·ºàπ
‚≈À–‰√â π‘¡ 2 ™π‘¥ æ∫«à“°“√‡æ‘Ë¡¢—ÈπµÕπ°“√∑“‡¡∑—≈·Õ¥Œ’́ ’ø-
‰æ√‡¡Õ√å°àÕπ°“√„™â‡√ ‘́π ’́‡¡πµå  “¡“√∂‡æ‘Ë¡°”≈—ß·√ß¬÷¥‡©◊Õπ„π
∑ÿ°°≈ÿà¡°“√∑¥≈ÕßÕ¬à“ß¡’π—¬ ”§—≠ πÕ°®“°π’È Matsumusa ·≈–
§≥–26 ‰¥â»÷°…“º≈¢Õß°“√„™â‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å™π‘¥∑’Ë¡’‚¡‚π-
‡¡Õ√å°≈ÿà¡∑”ß“π‡ªìπÕπÿæ—π∏å¢Õß°√¥øÕ øÕ√‘°§◊Õ ́ ’ ’¥‚Õ‡æ§‰æ√-
‡¡Õ√å ‡¡∑—≈‰æ√‡¡Õ√å ·≈–™π‘¥°≈ÿà¡∑”ß“π∑’Ë‡ªìπÕπÿæ—π∏å¢Õß°√¥§“√å-
∫Õ° ‘́≈‘° §◊Õ ´Ÿ‡ªÕ√å∫Õπ¥å ≈‘§«‘¥ ‡Õ§√‘≈∫Õπ¥å (Acryl Bond) ·≈–
‡ÕÁ¡Õ“√å∫Õπ¥å (MR BOND) √à«¡°—∫‡√ ‘́π‡¡∏“§√—¬≈‘° ™π‘¥´Ÿ‡ªÕ√å-
∫Õπ¥ǻ ’·Õπ¥å∫’·≈–√’·æ√ǻ ‘π (Repirsin) ́ ÷Ëß‡ªìπ‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥
∫à¡µ—«‡Õß„π°“√¬÷¥µ‘¥°—∫·ºàπ‚≈À–‰√â π‘¡‡¢â“¥â«¬°—π º≈°“√»÷°…“
æ∫«à“∑ÿ°°≈ÿà¡∑’Ë¡’°“√„™â‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å„Àâ§à“°”≈—ß·√ß¬÷¥-
‡©◊Õπ Ÿß°«à“°≈ÿà¡§«∫§ÿ¡ ·≈–®“°°“√»÷°…“¢Õß Newman ·≈–
§≥–10 ·π–π”„Àâ¡’°“√„™â “√™à«¬¬÷¥µ‘¥ (adhesion promoter) ∑“∑’Ë
∞“π·∫√Á°‡°µ‚≈À–‡æ◊ËÕ‡æ‘Ë¡§à“·√ß¬÷¥µ‘¥°—∫º‘«‡§≈◊Õ∫øíπ

     Study group                    Mean shear bond strength ± s.d.

      (MPa)

1.  Control group 12.78±0.66*

2.  Alloy primer group 12.23±0.84*

3.  ML primer group 13.13±0.50*

4.  Allbond primer B group 13.96±0.72*

* Values with the same superscript for each group are not statically significant different (p > .05)

µ“√“ß∑’Ë 1 · ¥ß§à“°”≈—ß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬„π·µà≈–°≈ÿà¡
Table 1 The mean shear bond strength of each group

√Ÿª∑’Ë 3 · ¥ß§«“¡≈â¡‡À≈«¢Õß°“√¬÷¥µ‘¥·∫∫º ¡

Fig. 3 Mixed pattern of failure mode
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®“°°“√»÷°…“∑’Ëºà“π¡“ æ∫«à“°“√π”‡¡∑—≈·Õ¥Œ’´’ø‰æ√-
‡¡Õ√å¡“„™âß“π‡æ◊ËÕÀ«—ßº≈°“√‡æ‘Ë¡¢÷Èπ¢Õß·√ß¬÷¥‡©◊Õπ Õ“®‡À¡“–-
 ¡°—∫‚≈À–‰√â π‘¡∑’Ë‰¡à¡’°“√‡µ√’¬¡æ◊Èπº‘«À√◊Õ¡’°“√‡µ√’¬¡æ◊Èπº‘«
¥â«¬°“√‡ªÉ“∑√“¬‡∑à“π—Èπ ´÷Ëß·µ°µà“ß®“°∞“π¢Õß·∫√Á°‡°µ™π‘¥
‚≈À–‰√â π‘¡„π°“√»÷°…“π’È∑’Ë¡’°“√‡µ√’¬¡æ◊Èπº‘«‡æ◊ËÕ‡æ‘Ë¡°“√¬÷¥µ‘¥
‰«â Õß≈—°…≥–§◊Õ¡À°≈»“ µ√å„π≈—°…≥–¢Õß‚§√ßµ“¢à“¬·≈–
®ÿ≈°≈»“ µ√å„π≈—°…≥–¢Õß°“√‡ªÉ“∑√“¬·≈–æàπ‚≈À–º ¡  ́ ÷Ëß‡ªìπ
°“√‡æ‘Ë¡æ◊Èπ∑’Ëº‘«„π°“√¬÷¥µ‘¥„Àâ¡“°¢÷Èπ ∑”„Àâ§à“°“√¬÷¥µ‘¥¥â«¬‡√´‘π-
§Õ¡‚æ ‘µ™π‘¥∫à¡µ—«‡Õß„Àâ§à“°”≈—ß¬÷¥‡©◊Õπ‡©≈’Ë¬‰¡à·µ°µà“ß®“°
°“√¬÷¥µ‘¥∑’Ë‡æ‘Ë¡¢—ÈπµÕπ°“√„™â‡¡∑—≈·Õ¥Œ’́ ’ø‰æ√‡¡Õ√å

∫∑ √ÿª

°“√‡µ√’¬¡æ◊Èπº‘«∞“π·∫√Á°‡°µ‚≈À–¥â«¬°“√∑“‡¡∑—≈·Õ¥-
Œ’́ ’ø‰æ√‡¡Õ√å (Õ—≈≈Õ¬‰æ√‡¡Õ√å À√◊Õ‡ÕÁ¡·Õ≈‰æ√‡¡Õ√å À√◊ÕÕÕ≈-
∫Õπ¥å‰æ√‡¡Õ√å∫’) °àÕπ°“√¬÷¥¥â«¬‡√´‘π§Õ¡‚æ ‘µ∫πº‘«‡§≈◊Õ∫øíπ
¡’§à“°”≈—ß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p > .05)
°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à¡’°“√∑“‡¡∑—≈·Õ¥Œ’´’ø‰æ√‡¡Õ√å ·≈–§à“
°”≈—ß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬¢Õß·µà≈–°≈ÿà¡∑¥≈Õß∑’Ë„™â‡¡∑—≈·Õ¥Œ’´’ø-
‰æ√‡¡Õ√å·µà≈–™π‘¥‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p > .05)

°‘µµ‘°√√¡ª√–°“»

°“√«‘®—¬π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“°‡ß‘πß∫ª√–¡“≥√“¬‰¥â¢Õß
§≥–∑—πµ·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à
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Abstract
The purpose of this study was to evaluate the effect of three metal adhesive primers,

ALLOY PRIMER (AP), ML PRIMER (ML), ALLBOND PRIMER B (AB) on the shear bond
strength of metal brackets bonded to enamel surfaces with composite resin (System1+).
Sixty extracted premolar teeth were obtained and divided into four groups. The brackets in
the first, control, group were coated with bonding agent before bonding on the teeth with
composite resin. In the other three groups, AP, ML or AB was applied to the bracket bases
before bonding as group one. All teeth were stored in distilled water for 24 hours at 37±2
oC, then subjected to thermocycling between 5±2 oC and 55±2 oC for 5000 thermal cycles.
The shear bond strength was then tested by an InstronÆ testing machine at a crosshead
speed of 0.5 mm/min. The result of this study revealed no significant difference in the
means of the shear bond strengths between the four groups as determined by one-way
ANOVA (p > .05). Under the conditions of this experiment, using metal adhesive primer
before application of the composite resin to bond metal bracket with enamel did not increase
the shear bond strength.

Key words: metal adhesive primer; metal bracket; surface treatment

The Shear Bond Strength of Metal Brackets Bonded
to Enamel Surfaces using Metal Adhesive Primers




