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º≈¢Õß “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«·≈–

·∫∫ Õß¢«¥µàÕ§«“¡·¢Áß·√ß¬÷¥

‰¡‚§√‡∑π‰´≈å√–À«à“ß«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ°—∫

‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√ ‘́π§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬

°ÿ≈¿æ  ÿ∑∏‘Õ“® ∑.∫., ª.∫—≥±‘µ (∑—πµ°√√¡ª√–¥‘…∞å)1

™—¬√—µπå «‘«—≤πå«√æ—π∏å «∑.∫., «∑.¡.2

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

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“º≈¢Õß “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«·≈–·∫∫ Õß¢«¥µàÕ§«“¡·¢Áß·√ß¬÷¥√–À«à“ß«— ¥ÿ
‡√´‘π§Õ¡‚æ ‘µ°—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√´‘π§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬ 4 º≈‘µ¿—≥±å

«— ¥ÿ·≈–«‘∏’°“√ ‡µ√’¬¡‡¥◊Õ¬øíπ ”‡√Á®√Ÿª¥’∑’‰≈∑å‚æ µå ‡ÕøÕ“√å´’‚æ ‡∑§ Õ’´’‚æ µå ·≈–Õ‘π‚π‚æ µå§Õ¡·æ§
Õ¬à“ß≈– 12 ·∑àß  ÿà¡·∫àß‡¥◊Õ¬øíπ·µà≈–º≈‘µ¿—≥±åÕÕ°‡ªìπ 2 °≈ÿà¡ µ“¡√Ÿª·∫∫ “√§Ÿà§«∫‰´‡≈π∑’Ë„™â‡µ√’¬¡º‘« §◊Õ
 “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«‚¡‚π∫Õπ¥å‡Õ  ·≈– “√§Ÿà§«∫‰´‡≈π·∫∫ Õß¢«¥æÕ√å´‡≈π‰≈‡πÕ√å‡ÕÁ¡ ®–‰¥â°≈ÿà¡
∑¥≈Õß∑—ÈßÀ¡¥ 8 °≈ÿà¡  √â“ßµ—«Õ¬à“ß∑√ß°√–∫Õ°‚¥¬„™â«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥∫à¡µ—«¥â«¬· ß≈âÕ¡√Õ∫‡¥◊Õ¬øíπ
 ”‡√Á®√Ÿª·µà≈–·∑àß π”µ—«Õ¬à“ß∑’Ë‰¥â‰ªµ—¥‡ªìπ·∑àß ”À√—∫°“√∑¥ Õ∫‰¡‚§√‡∑π‰´≈å °≈ÿà¡≈– 18 ·∑àß ¥÷ß™‘Èπ
µ—«Õ¬à“ß¥â«¬‡§√◊ËÕß∑¥ Õ∫ “°≈®π™‘Èπß“π·µ°À—° «‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬ ∂‘µ‘«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫®”·π°
∑“ß‡¥’¬«·≈–°“√°“√∑¥ Õ∫∑’-‡∑ ∑å∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

º≈°“√»÷°…“  “√§Ÿà§«∫‰´‡≈π·∫∫ Õß¢«¥æÕ√å´‡≈π‰≈‡πÕ√å‡ÕÁ¡„Àâ§à“§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å Ÿß°«à“
·∫∫¢«¥‡¥’¬«‚¡‚π∫Õπ¥å‡Õ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)  ”À√—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª∑—Èß 4 º≈‘µ¿—≥±å
™π‘¥º≈‘µ¿—≥±å¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª¡’º≈Õ¬à“ß¡’π—¬ ”§—≠ (p < 0.05) µàÕ§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å
√–À«à“ß«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ°—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª µ—«Õ¬à“ß∑ÿ°™‘Èπ∑’Ëºà“π°“√∑¥ Õ∫¡’√Ÿª·∫∫°“√·µ°À—°∫√‘‡«≥
º‘«√Õ¬µàÕ

 √ÿª  “√§Ÿà§«∫‰´‡≈π·∫∫ Õß¢«¥„Àâ§à“§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å Ÿß°«à“ “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«
Õ¬à“ß¡’π—¬ ”§—≠„π‡¥◊Õ¬øíπ ”‡√Á®√Ÿª∑—Èß 4 º≈‘µ¿—≥±å

(« ∑—πµ ®ÿÃ“œ 2553;33:99-108)

§” ”§—≠: §«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å; ‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥‡ √‘¡‡ âπ„¬;  “√§Ÿà§«∫‰´‡≈π
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∫∑π”

°“√∫Ÿ√≥–¿“¬À≈—ß°“√√—°…“§≈Õß√“°øíπ¥â«¬§√Õ∫øíπ
´÷Ëß‰¥â√—∫°“√√Õß√—∫®“°‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√´‘π§Õ¡‚æ ‘µ‡ √‘¡
‡ âπ„¬√à«¡°—∫·°πøíπ∑’Ë √â“ß®“°«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ ‡ªìπ
∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë‰¥â√—∫°“√¬Õ¡√—∫·≈–π‘¬¡„™âÕ¬à“ß·æ√àÀ≈“¬„π
ªí®®ÿ∫—π1,2 °“√ √â“ß°“√¬÷¥µ‘¥∑’Ë¡’§ÿ≥¿“æ∫√‘‡«≥√Õ¬µàÕ
√–À«à“ß‡π◊ÈÕøíπ„π à«πºπ—ß§≈Õß√“°øíπ ‡¥◊Õ¬øíπ ·≈–«— ¥ÿ
∑’Ë„™â √â“ß·°πøíπ ‡ªìπªí®®—¬ ”§—≠∑’Ë¡’º≈µàÕ§«“¡ ”‡√Á®¢Õß
°“√∫Ÿ√≥–∑’Ë √â“ß¢÷Èπ3 πÕ°®“°π—Èπ§«“¡·¢Áß·√ß·≈–§«“¡
§ßµ—«¢Õß°“√¬÷¥µ‘¥√–À«à“ß‡¥◊Õ¬·≈–«— ¥ÿ∑’Ë„™â √â“ß·°πøíπ°Á
‡ªìπÕ’°ªí®®—¬∑’Ë¡’§«“¡ ”§—≠µàÕ§«“¡ ”‡√Á®¢Õß°“√∫Ÿ√≥–∑’Ë‡¥◊Õ¬
·≈–·°πøíππ—ÈπÊ „Àâ°“√√Õß√—∫4,5 °“√∫Ÿ√≥–∑’Ë “¡“√∂º “π
√«¡‡ªìπ à«πÀπ÷Ëß¢Õß‡π◊ÈÕøíπ∏√√¡™“µ‘·≈–¡’§ÿ≥ ¡∫—µ‘‡™‘ß°≈
∑’Ë‡À¡◊Õπ°—π∑—Èß™‘Èπ∂◊Õ‡ªìπ®ÿ¥À¡“¬À≈—°¢Õß°“√∫Ÿ√≥– °“√
®–‡°‘¥≈—°…≥–¥—ß°≈à“«‰¥â ®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–µâÕß‡≈◊Õ°„™â
«— ¥ÿ∑’Ë¡’§ÿ≥ ¡∫—µ‘‡™‘ß°≈‡À¡◊ÕπÀ√◊Õ„°≈â‡§’¬ß°—∫‡π◊ÈÕøíπ
∏√√¡™“µ‘ ·≈– “¡“√∂ √â“ß°“√¬÷¥µ‘¥∑’Ë¡’§ÿ≥¿“æ√–À«à“ß
‡π◊ÈÕøíπ·≈–«— ¥ÿ∑’Ë„™â∫Ÿ√≥–π—ÈπÊ ‰¥â6

®“°·π«§‘¥¥—ß°≈à“« ®÷ß¡’°“√‡ πÕ·π«∑“ß°“√ª√—∫
 ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬«‘∏’µà“ßÊ ‡æ◊ËÕ„Àâ‡°‘¥°“√¬÷¥µ‘¥√–À«à“ß
‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√ ‘́π§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬°—∫‡√ ‘́π´’‡¡πµå
·≈–«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ ”À√—∫ √â“ß·°πøíπ∑’Ë·¢Áß·√ß·≈–¡’
§ÿ≥¿“æ ‡ªìπµâπ«à“ °“√„™â “√§Ÿà§«∫‰´‡≈π‡æ◊ËÕ„Àâ‡°‘¥°“√
‡™◊ËÕ¡¬÷¥¥â«¬æ—π∏–‡§¡’√–À«à“ß‡ âπ„¬·°â«À√◊Õ§«Õµ´å ´÷Ëß
∑”Àπâ“∑’Ë‡ √‘¡§«“¡·¢Áß·√ß¿“¬„π‡¥◊Õ¬øíπ ”‡√Á®√Ÿª°—∫ “√
Õπ‘π∑√’¬å∑’Ë‡ªìπÕß§åª√–°Õ∫¢Õß‡√ ‘́π ’́‡¡πµå7-9 °“√∑”„Àâ
º‘«‡¥◊Õ¬øíπ ”‡√Á®√Ÿª¡’§«“¡¢√ÿ¢√–‡æ‘Ë¡¡“°¢÷Èπ¥â«¬«‘∏’‡™‘ß°≈
À√◊Õ°“√„™â “√‡§¡’ ‡æ◊ËÕ„Àâ‡°‘¥°“√¬÷¥µ‘¥‡™‘ß°≈¢π“¥‡≈Á°
√–À«à“ßº‘«‡¥◊Õ¬øíπ°—∫«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ10-15 πÕ°®“°
π—Èπ∫“ß°“√»÷°…“‰¥â·π–π”„Àâ„™â “√§Ÿà§«∫‰´‡≈π√à«¡°—∫°“√
 √â“ßº‘«‡¥◊Õ¬øíπ„Àâ¡’§«“¡¢√ÿ¢√–‡æ‘Ë¡¢÷Èπ‡æ◊ËÕ‡æ‘Ë¡§à“·√ß¬÷¥
∫√‘‡«≥º‘« —¡º— √–À«à“ß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª·≈–«— ¥ÿª√–‡¿∑
‡√´‘π§Õ¡‚æ ‘µ16-18

 “√§Ÿà§«∫‰´‡≈π ‡ªìπ “√ª√–°Õ∫Õ‘π∑√’¬å ∑’Ë¡’Õ–µÕ¡
¢Õß´‘≈‘§Õπ (Si) Õ¬Ÿà¿“¬„π‚¡‡≈°ÿ≈ ª≈“¬·µà≈–¢â“ß¢Õß
‚¡‡≈°ÿ≈®–¡’À¡Ÿà∑”Àπâ“∑’Ë∑’Ë¡’§ÿ≥ ¡∫—µ‘·µ°µà“ß°—π ‚¥¬ª≈“¬
¥â“πÀπ÷Ëß®–¡’À¡Ÿà∑’Ë “¡“√∂‡°‘¥ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å°—∫
 “√Õ‘π∑√’¬å  à«πª≈“¬Õ’°¥â“π®–¡’À¡Ÿà∑’Ë “¡“√∂ √â“ßæ—π∏–

‚§«“‡≈πµå°—∫‡¡∑√‘°´å¢Õß “√Õπ‘π∑√’¬å16-22 §ÿ≥ ¡∫—µ‘
¥—ß°≈à“«∑”„Àâ “√§Ÿà§«∫‰´‡≈π “¡“√∂∑”Àπâ“∑’Ë‡ªìπµ—«°≈“ß
·≈–µ—« àß‡ √‘¡„Àâ‡°‘¥°“√¬÷¥µ‘¥√–À«à“ß “√Õ‘π∑√’¬å°—∫ “√
Õπ‘π∑√’¬å ´÷Ëß®–‡°‘¥‰¥â°ÁµàÕ‡¡◊ËÕ‚¡‡≈°ÿ≈‰´‡≈π‡°‘¥ªØ‘°‘√‘¬“
°“√·¬° ≈“¬¥â«¬πÈ” (hydrolysis) ‚¥¬À¡ŸàÕ—≈§Õ° ’́ (-OR)
¿“¬„π‚¡‡≈°ÿ≈¢Õß‰´‡≈π®–∑”ªØ‘°‘√‘¬“°—∫πÈ”°≈“¬‡ªìπ
‚¡‡≈°ÿ≈∑’Ë¡’À¡Ÿà‰´≈“πÕ≈ (-Si-OH) ∑”„Àâ‰¥â‚¡‡≈°ÿ≈¢Õß
‰´‡≈π∑’ËÕ¬Ÿà„π ¿“«–æ√âÕ¡®–‡°‘¥ªØ‘°‘√‘¬“§«∫·πàπ√–À«à“ß
‚¡‡≈°ÿ≈ (condensation)19-21

„π∑“ß∑—πµ°√√¡π‘¬¡„™â‡¡∑“‰§√≈Õ° ’́‚æ√æ‘≈‰µ√‡¡∑Õ°
´’‰´‡≈π‡ªìπ “√§Ÿà§«∫ ‚¥¬‡µ√’¬¡Õ¬Ÿà„π√Ÿª¢Õß “√≈–≈“¬
·∫àß‡ªìπ·∫∫¢«¥‡¥’¬«∑’Ëª√–°Õ∫¥â«¬‚¡‡≈°ÿ≈∑√’‡ÕÁ¡æ’‡Õ 
(3-MPS) ́ ÷Ëß‡ªìπ “√§Ÿà§«∫‰´‡≈π∑’Ëºà“π°√–∫«π°“√¬àÕ¬ ≈“¬
¥â«¬πÈ”¡“·≈â«„πµ—«∑”≈–≈“¬ ·≈–·∫∫ Õß¢«¥∑’Ë·¬°‚¡‡≈°ÿ≈
¢Õß·°¡¡“‡ÕÁ¡æ’∑’‡Õ  (γ-MPTS) ´÷Ëß‡ªìπ‚¡‡≈°ÿ≈¢Õß‰´‡≈π
∑’Ë¬—ß‰¡àºà“π°√–∫«π°“√¬àÕ¬ ≈“¬¥â«¬πÈ”ÕÕ°®“°µ—«‡√‘Ë¡
ªØ‘°‘√‘¬“ ®÷ß®”‡ªìπº ¡ “√≈–≈“¬∑—Èß Õß¢«¥‡¢â“¥â«¬°—π
°àÕππ”‰ª„™âß“π19

ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß “√§Ÿà§«∫‰´‡≈π
·∫∫¢«¥‡¥’¬«·≈–·∫∫ Õß¢«¥µàÕ§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¬÷¥
‰¡‚§√‡∑π‰´≈å√–À«à“ß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√´‘π§Õ¡‚æ ‘µ‡ √‘¡
‡ âπ„¬ 4 º≈‘µ¿—≥±å°—∫«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘µ·∫∫‰Œ∫√‘¥™π‘¥
∫à¡µ—«¥â«¬· ß

«— ¥ÿ·≈–«‘∏’°“√

°“√«‘®—¬π’È‡ªìπ°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ»÷°…“º≈
¢Õß “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«‚¡‚π∫Õπ¥å‡Õ ·≈– “√§Ÿà
§«∫‰´‡≈π·∫∫ Õß¢«¥æÕ√å´‡≈π‰≈‡πÕ√å‡ÕÁ¡µàÕ§à“‡©≈’Ë¬
§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å∫√‘‡«≥º‘«√Õ¬µàÕ √–À«à“ß
«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ°—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√´‘π§Õ¡‚æ ‘µ
‡ √‘¡‡ âπ„¬ 4 º≈‘µ¿—≥±å §◊Õ ¥’∑’‰≈∑å‚æ µå ‡ÕøÕ“√ǻ ’‚æ ‡∑§
Õ’´’‚æ µå ·≈–Õ‘π‚π‚æ µå§Õ¡·æ§ ·∫àß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª
·µà≈–º≈‘µ¿—≥±åÕÕ°‡ªìπ Õß°≈ÿà¡ °≈ÿà¡∑’ËÀπ÷Ëßª√—∫ ¿“æº‘«
‡¥◊Õ¬øíπ ”‡√Á®√Ÿª¥â«¬ “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«‚¡‚π-
∫Õπ¥å‡Õ  °≈ÿà¡∑’Ë Õßª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ ”‡√Á®√Ÿª¥â«¬ “√
§Ÿà§«∫‰´‡≈π·∫∫ Õß¢«¥æÕ√å´‡≈π‰≈‡πÕ√å‡ÕÁ¡ √“¬≈–‡Õ’¬¥
‡°’Ë¬«°—∫Õß§åª√–°Õ∫¢Õß “√§Ÿà§«∫‰´‡≈π·≈–‡¥◊Õ¬øíπ
 ”‡√Á®√Ÿª µ≈Õ¥®π∫√‘…—∑ºŸâº≈‘µ · ¥ß„πµ“√“ß∑’Ë 1
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°“√‡µ√’¬¡ ¿“æº‘«‡¥◊Õ¬øíπ ”‡√Á®√Ÿª°àÕπ √â“ß™‘Èπ

µ—«Õ¬à“ß

π”‡¥◊Õ¬øíπ ”‡√Á®√Ÿª∑—ÈßÀ¡¥¡“‡µ√’¬¡ ¿“æº‘«¥â«¬°“√
æàπºßÕ–≈Ÿ¡‘‡π’¬¡ÕÕ°‰´¥å¢π“¥ 50 ‰¡§√Õπ ¥â«¬§«“¡¥—π
2 ∫“√å ∑’Ë√–¬–Àà“ß®“°º‘«‡¥◊Õ¬øíπ 30 ¡‘≈≈‘‡¡µ√ π“π 5 «‘π“∑’14

®“°π—Èπ∑”§«“¡ –Õ“¥¥â«¬‡§√◊ËÕßÕ—≈µ√â“‚´π‘°√à«¡°—∫πÈ”™π‘¥
‰¡à¡’Õ‘ÕÕπ‡ªìπ‡«≈“ 5 π“∑’ ‡ªÉ“¥â«¬≈¡∑’Ëª√“»®“°πÈ”¡—π®“°
∑’Ë©’¥≈¡ (triple syringe) ®πº‘«‡¥◊Õ¬·Àâß π‘∑ ∑“ “√
§Ÿà§«∫‰´‡≈π∫πº‘«¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿªµ“¡°≈ÿà¡∑’Ë·¬°‰«â
‚¥¬∑“ “√§Ÿà§«∫‰´‡≈π‡æ’¬ß™—Èπ‡¥’¬«·≈–„Àâ§√Õ∫§≈ÿ¡º‘«
‡¥◊Õ¬øíπ∑—ÈßÀ¡¥ „™â≈¡®“°∑’Ë©’¥≈¡ ‡ªÉ“‡∫“Ê‡π“π 1 π“∑’
®πº‘«¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª·Àâß ‰¡à¡’µ—«∑”≈–≈“¬‡À≈◊Õ§â“ßÕ¬Ÿà
‡°Á∫‡¥◊Õ¬øíπ∑’Ëºà“π°“√ª√—∫ ¿“æº‘«‡√’¬∫√âÕ¬·≈â«„π¿“™π–
ªî¥∑’Ë –Õ“¥ ≥ Õÿ≥À¿Ÿ¡‘ÀâÕß

°“√ √â“ß™‘Èπµ—«Õ¬à“ß ”À√—∫°“√∑¥ Õ∫§«“¡·¢Áß

·√ß¬÷¥‰¡‚§√‡∑π‰´≈å

¬÷¥‡¥◊Õ¬øíπ ”‡√Á®√Ÿª∑’Ëºà“π°“√ª√—∫ ¿“æº‘«·≈â«≈ß∫π
·ºàπ·°â«¥â«¬°“«‰´¬“‚πÕ–§√‘‡≈µ „™â‡§√◊ËÕß ”√«®§«“¡¢π“π
®—¥µ”·Àπàß„Àâ·∑àß‡¥◊Õ¬øíπ ”‡√Á®√Ÿªµ—Èß©“°°—∫·π«√–π“∫
√–«—ßÕ¬à“„Àâ‡°‘¥°“√ªπ‡ªóôÕπ∫√‘‡«≥º‘«¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª
√Õ®π°“«·Àâß π‘∑ª√–¡“≥ 5 π“∑’ µ—¥∑àÕæ≈“ µ‘°„ ¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß 10 ¡‘≈≈‘‡¡µ√ „Àâ¡’§«“¡ Ÿß‡∑à“°—∫ à«π
¢π“π¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª·µà≈–º≈‘µ¿—≥±å ¬÷¥∑àÕæ≈“ µ‘°
„ °—∫·ºàπ·°â«¥â«¬°“«‰´¬“‚πÕ–§√‘‡≈µ‚¥¬„Àâ‡¥◊Õ¬øíπ
 ”‡√Á®√ŸªÕ¬Ÿà°÷Ëß°≈“ß«ß¢Õß∑àÕæ≈“ µ‘° √Õ°“«·Àâß π‘∑
ª√–¡“≥ 5 π“∑’ ·≈â«®÷ßπ”«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ·∫∫‰Œ∫√‘¥
™π‘¥∫à¡µ—«¥â«¬· ß (Z250, 3M ESPE, St. Paul, MN, USA)
Õÿ¥‡ªìπ™—ÈπÊ ≈âÕ¡√Õ∫·∑àß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª Àπ“™—Èπ≈– 1-2
¡‘≈≈‘‡¡µ√ „™â‡§√◊ËÕß¡◊ÕÕ–¡—≈°—¡æ≈—°‡°Õ√å¥—π«— ¥ÿ‡√´‘π§Õ¡
‚æ ‘µ„Àâ·π∫°—∫º‘«‡¥◊Õ¬øíπ„Àâ¡“°∑’Ë ÿ¥ „™â‡§√◊ËÕß©“¬· ß
™π‘¥Œ“‚≈‡®π (Elipar Trilight, 3M ESPE, Seefeld,
Germany) ∑’Ë¡’°”≈—ß 450 ¡‘≈≈‘«—µµåµàÕµ“√“ß‡´πµ‘‡¡µ√
©“¬· ß„π∑‘»∑“ßµ—Èß©“°°—∫º‘«¢Õß‡√ ‘́π§Õ¡‚æ ‘µ π“π 40
«‘π“∑’µàÕ™—Èπ §«∫§ÿ¡®”π«π§√—Èß¢Õß°“√©“¬· ß„Àâ‡∑à“°—π„π
‡¥◊Õ¬øíπ·µà≈–°≈ÿà¡ ‡¡◊ËÕ‰¥â§«“¡ Ÿßµ“¡∑’ËµâÕß°“√ ·¬°·∑àß
§Õ¡‚æ ‘µÕÕ°®“°·ºàπ·°â« ·≈â«©“¬· ß‡æ‘Ë¡∫√‘‡«≥¥â“π∑’Ë
 —¡º— °—∫·ºàπ·°â«Õ’° 40 «‘π“∑’ ·°–∑àÕæ≈“ µ‘°„ ∑’Ë≈âÕ¡Õ¬Ÿà
ÕÕ° π”™‘Èπß“π‰ª¬÷¥°—∫µ—«®—∫™‘Èπß“π¢Õß‡§√◊ËÕßµ—¥™‘Èπ‡π◊ÈÕ‡¬◊ËÕ
·¢Áß (Leica SP1600, Wetzlar, Germany) ¥â«¬¢’Èº÷Èß‡Àπ’¬«
«“ß·π«„∫¡’¥„Àâ¢π“π°—∫º‘«πÕ° ÿ¥¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª
°”Àπ¥§«“¡°«â“ß√–À«à“ß·π«µ—¥∑’ËÀπ÷Ëß·≈– Õß 1 ¡‘≈≈‘‡¡µ√
®“°π—Èπ‡ª≈’Ë¬π·π«°“√µ—¥„Àâµ—Èß©“°°—∫·π«·√°‡«âπ√–¬– 1
¡‘≈≈‘‡¡µ√„π·µà≈–·π« ‚¥¬√–À«à“ß°“√µ—¥™‘Èπµ—«Õ¬à“ß®–
µâÕß¡’πÈ”©’¥∫√‘‡«≥„∫¡’¥·≈–™‘Èπµ—«Õ¬à“ßµ≈Õ¥‡«≈“‡æ◊ËÕ≈¥

µ“√“ß∑’Ë 1 ™◊ËÕ°“√§â“ ∫√‘…—∑ºŸâº≈‘µ ·≈–Õß§åª√–°Õ∫¢Õß«— ¥ÿ∑’Ë„™â„π°“√∑¥≈Õß

Table 1 Trade name, manufacturer and chemical composition of testing material

Material Composition

DT Light post Translucent quartz fiber (60%), Epoxy resin (40%)
(RTD St. Egreve, Grenoble, France)
FRC postec Glass fiber (61.5% wt), Silicon dioxide, TEG-DEMA, UDMA
(Ivoclar Vivadent, Schaan, Liechtenstein)
Easy post Zirconium-enriched glass fiber (60% wt),
(Krugg, Milano, Italy) Epoxy resin (40% wt)
Innopost compaq Glass fiber (60% wt), Epoxy resin (40% wt)
(Innotech SLR, Robio, Italy)
Monobond S 3-MPS (1% wt), ethanol/water-based solvent, acetic acid
(Ivoclar Vivadent, Schaan, Liechtenstein)
Porcelain liner M Liquid A: MMA (90%), 4-META (10%)
(Sun Medical Co., Ltd. Moriyama, Japan) Liquid B: MMA (90%), γ-MPTS (10%)
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§«“¡√âÕπ∑’Ë‡°‘¥¢÷Èπ‡π◊ËÕß®“°°“√‡ ’¬¥ ’√–À«à“ß„∫¡’¥·≈–™‘Èπ
µ—«Õ¬à“ß (√Ÿª∑’Ë 1) π”·∑àß™‘Èπß“π∑’Ë‡µ√’¬¡‰¥â‰ªµ√«®¥Ÿ∫√‘‡«≥
º‘«√Õ¬µàÕ√–À«à“ß«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ°—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª
¥â«¬°≈âÕß®ÿ≈∑√√»πå™π‘¥ ‡µÕ√‘‚Õ (Meiji techno Co. Ltd.,
Saitama, Japan) ∑’Ë°”≈—ß¢¬“¬ 40 ‡∑à“ ‡æ◊ËÕª√–‡¡‘π§ÿ≥¿“æ
¢Õßº‘«√Õ¬µàÕ  æ‘®“√≥“‡≈◊Õ°‡©æ“–™‘Èπß“π∑’Ë‰¡à¡’√Õ¬·µ°√â“«

øÕßÕ“°“» À√◊Õ™àÕß«à“ß∫√‘‡«≥√Õ¬µàÕ  ÿà¡‡≈◊Õ°™‘Èπß“π∑’Ë
ºà“π°“√§—¥‡≈◊Õ°‡æ◊ËÕ„™â‡ªìπµ—«·∑π¢Õß·µà≈–°≈ÿà¡∑¥≈Õß
®”π«π °≈ÿà¡≈– 18 ™‘Èπ ‡°Á∫™‘Èπß“π∑’Ëæ√âÕ¡ ”À√—∫°“√∑¥ Õ∫
§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å „π¿“™π–ªî¥∑’Ë –Õ“¥·≈–·Àâß
≥ Õÿ≥À¿Ÿ¡‘ÀâÕß

√Ÿª∑’Ë 1 °“√‡µ√’¬¡™‘Èπµ—«Õ¬à“ß·∫∫·∑àß ”À√—∫∑¥ Õ∫‰¡‚§√‡∑π‰´≈å
(a)  √â“ß·°π∑√ß°√–∫Õ°‚¥¬„™â«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥∫à¡µ—«¥â«¬· ß≈âÕ¡√Õ∫·∑àß‡¥◊Õ¬øíπ
(b) µ—¥µ“¡·π«¬“«¢π“πº‘«πÕ° ÿ¥¢Õß‡¥◊Õ¬ ·≈â«®÷ßµ—¥µ—Èß©“°°—∫·π«·√°
(c) ™‘Èπµ—«Õ¬à“ß·∫∫·∑àß ”À√—∫°“√∑¥ Õ∫‰¡‚§√‡∑π‰´≈å

Fig. 1 The preparation of beam-microtensile specimens
(a) A light-cured resin composite was built up around the fiber post for making a cylindrical core
(b) Longitudinal cut parallel to the periphery of the post and perpendicular cuts serially
(c) The beam-specimens for microtensile testing
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°“√∑¥ Õ∫§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å

¬÷¥™‘Èπµ—«Õ¬à“ß‡¢â“°—∫µ—«®—∫¢Õß‡§√◊ËÕß∑¥ Õ∫ “°≈
Õ‘π µ√Õπ (Instron 8872, Fareham, UK) ¥â«¬°“«‰´¬“
‚πÕ–§√‘‡≈µ ª√—∫µ”·Àπàß„Àâ™‘Èπµ—«Õ¬à“ßÕ¬Ÿà∫√‘‡«≥°÷Ëß°≈“ß
√Õ¬µàÕ¢Õß à«πµ—«®—∫¢Õß‡§√◊ËÕß∑¥ Õ∫ “°≈Õ‘π µ√Õπ √Õ
„Àâ°“«·¢Áßµ—«‡µÁ¡∑’Ë 5 π“∑’ ·≈â«®÷ß„Àâ·√ß¥÷ß°√–∑”µàÕ™‘Èπ
µ—«Õ¬à“ß„π ¿“æ·«¥≈âÕ¡·Àâß∑’Ë§«“¡‡√Á« 0.5 ¡‘≈≈‘‡¡µ√µàÕ
«‘π“∑’ ®π°√–∑—Ëß™‘Èπµ—«Õ¬à“ßÀ—° ∫—π∑÷°§à“·√ß∑’Ë«—¥‰¥â §”π«≥
§à“§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å∫√‘‡«≥º‘«√Õ¬µàÕ√–À«à“ß«— ¥ÿ
‡√´‘π§Õ¡‚æ ‘µ°—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥
‡ √‘¡‡ âπ„¬ ‚¥¬π”ª√‘¡“≥·√ß∑’Ë∑”„Àâ™‘Èπß“πÀ—°À“√¥â«¬
æ◊Èπ∑’Ë∫√‘‡«≥º‘«√Õ¬µàÕ14 «‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë‰¥â¥â«¬‚ª√·°√¡
‡Õ æ’‡Õ ‡Õ øÕ√å«‘π‚¥«å ‡«Õ√å™—Ëπ 15 (SPSS for Window
version 15, SPSS Inc., Chicago, IL, USA) ‚¥¬∑¥ Õ∫
§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å
√–À«à“ßº≈‘µ¿—≥±å‡¥◊Õ¬ø—π ”‡√Á®√Ÿª‡√´‘π§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬
4 º≈‘µ¿—≥±å ‡¡◊ËÕ∂Ÿ°ª√—∫ ¿“æº‘«¥â«¬ “√§Ÿà§«∫‰´‡≈π·∫∫
‡¥’¬«°—π ‚¥¬„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫®”·π°∑“ß
‡¥’¬«∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ·≈– ∂‘µ‘°“√‡ª√’¬∫‡∑’¬∫
·∫∫®—∫§ŸàæÀÿ§Ÿ≥‡™ø‡ø (Scheffe multiple comparison) ·≈â«
®÷ß∑”°“√∑¥ Õ∫∑’-‡∑ ∑å ·∫∫Õ—π·æ√å (unpaired t-test) ∑’Ë
√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬§«“¡
·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿªº≈‘µ¿—≥±å

‡¥’¬«°—π∑’Ëª√—∫ ¿“æº‘«¥â«¬ “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«
·≈–·∫∫ Õß¢«¥

°“√»÷°…“≈—°…≥–√Õ¬À—°¢Õß™‘Èπµ—«Õ¬à“ß

»÷°…“≈—°…≥–√Õ¬À—°¢Õß™‘Èπµ—«Õ¬à“ß∑ÿ°™‘Èπ∑’Ëºà“π°“√
∑¥ Õ∫§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å¥â«¬°≈âÕß®ÿ≈∑√√»πå
™π‘¥ ‡µÕ√‘‚Õ∑’Ë°”≈—ß¢¬“¬ 40 ‡∑à“ À“°™‘Èπß“π‡°‘¥√Õ¬À—°
∫√‘‡«≥√Õ¬µàÕ√–À«à“ßº‘«‡¥◊Õ¬øíπ ”‡√Á®√Ÿª·≈–«— ¥ÿ‡√´‘π
§Õ¡‚æ ‘µ®–®”·π°‡ªìπ°“√À—°∫√‘‡«≥º‘«√Õ¬µàÕ (adhesive
failure) À“°√Õ¬À—°‡°‘¥¿“¬„π«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘µÀ√◊Õ¿“¬„π
‡π◊ÈÕ¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª®–®”·π°‡ªìπ°“√À—°„π‡π◊ÈÕ«— ¥ÿ
(cohesive failure)  à«π°√≥’∑’Ë√Õ¬À—°¡’≈—°…≥–√à«¡°—π
√–À«à“ß°“√À—°∫√‘‡«≥º‘«√Õ¬µàÕ·≈–°“√À—°„π‡π◊ÈÕ«— ¥ÿ®–
®”·π°‡ªìπ°“√À—°·∫∫º ¡ (combination)

º≈°“√»÷°…“

§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π§«“¡·¢Áß·√ß¬÷¥
‰¡‚§√‡∑π‰´≈å√–À«à“ß«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ™π‘¥∫à¡µ—«¥â«¬· ß
°—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√´‘π§Õ¡‚æ ‘µ™π‘¥‡ √‘¡‡ âπ„¬ 4
º≈‘µ¿—≥±å∑’Ëª√—∫ ¿“æº‘«¥â«¬ “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«
‚¡‚π∫Õπ¥å‡Õ ·≈– “√§Ÿà§«∫‰´‡≈π·∫∫ Õß¢«¥æÕ√å´‡≈π

‰≈‡πÕ√å‡ÕÁ¡ ‰¥âº≈¥—ßµ“√“ß∑’Ë 2 ‡¡◊ËÕæ‘®“√≥“§à“‡©≈’Ë¬§«“¡·¢Áß

µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈–º≈°“√∑¥ Õ∫∑“ß ∂‘µ‘¢Õß§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å√–À«à“ß‡¥◊Õ¬øíπ
 ”‡√Á®√Ÿª‡√´‘π§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬ 4 º≈‘µ¿—≥±å°—∫«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ¢Õß “√§Ÿà§«∫‰´‡≈π Õß√Ÿª·∫∫

Table 2 Mean, standard deviation and statistical analysis of microtensile bond strength between 4 types of
prefabricated fiber posts and resin composite of two silane coupling agent preparations

Group Monobond S (n=18) Porcelain liner M (n=18)

(Mean ± S.D.) (Mean ± S.D.)

DT light 14.89 ± 6.09(a,1) 20.29 ± 5.73(b,1)

FRC postec 10.08 ± 3.99(a,2) 23.08 ± 4.04(b,1)

Easy post 9.01 ± 2.74(a,2) 22.13 ± 3.39(b,1)

Innopost compaq 6.56 ± 3.15(a,2) 14.81 ± 4.22(b,2)

Different superscript letters indicate a significant differences within the same row and different numbers indicate a
significant differences within the same column (p < 0.05).
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·√ß¬÷¥‰¡‚§√‡∑π‰´≈å¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿªº≈‘µ¿—≥±å

‡¥’¬«°—π‡ª√’¬∫‡∑’¬∫√–À«à“ß°√≥’∑’Ëª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ

 ”‡√Á®√Ÿª¥â«¬ “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«‚¡‚π∫Õπ¥å‡Õ 

·≈–°√≥’∑’Ëª√—∫ ¿“æº‘«¥â«¬ “√§Ÿà§«∫‰´‡≈π·∫∫ Õß¢«¥

æÕ√å´‡≈π‰≈‡πÕ√å‡ÕÁ¡ ‚¥¬„™â ∂‘µ‘∑¥ Õ∫Õ—π·æ√å∑’-‡∑ µå

∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 æ∫«à“ ‡¥◊Õ¬øíπ ”‡√Á®√Ÿª∑—Èß

4 º≈‘µ¿—≥±å∑’Ëª√—∫ ¿“æº‘«¥â«¬ “√§Ÿà§«∫‰´‡≈π·∫∫ Õß¢«¥

æÕ√ǻ ‡≈π‰≈‡πÕ√å‡ÕÁ¡¡’§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å

√–À«à“ß«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ°—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√ ‘́π§Õ¡

‚æ ‘µ‡ √‘¡‡ âπ„¬ Ÿß°«à“°≈ÿà¡∑’Ëª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ ”‡√Á®√Ÿª

¥â«¬ “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«‚¡‚π∫Õπ¥å‡Õ Õ¬à“ß¡’π—¬

 ”§—≠ (p < 0.05)

‡¡◊ËÕ»÷°…“¢âÕ¡Ÿ≈¥â«¬ ∂‘µ‘°“√«‘‡§√“–Àå§«“¡·ª√ª√«π

·∫∫®”·π°∑“ß‡¥’¬«√à«¡°—∫ ∂‘µ‘°“√‡ª√’¬∫‡∑’¬∫·∫∫®—∫§Ÿà

æÀÿ§Ÿ≥‡™ø‡ø ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95  √ÿª‰¥â«à“ ™π‘¥

¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª¡’º≈µàÕ§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¬÷¥‰¡‚§√

‡∑π‰´≈å√–À«à“ß«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ°—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª

‡√´‘π§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p <

0.05) ‡¡◊ËÕæ‘®“√≥“°≈ÿà¡µ—«Õ¬à“ß∑’Ë„™â “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥

‡¥’¬«‚¡‚π∫Õπ¥å‡Õ ª√—∫ ¿“æº‘« æ∫«à“‡¥◊Õ¬øíπ ”‡√Á®√Ÿª

‡√´‘π§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬¥’∑’‰≈∑å‚æ µå‡ªìπº≈‘µ¿—≥±å∑’Ë„Àâ

§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å Ÿß°«à“º≈‘µ¿—≥±åÕ◊ËπÊ

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)  à«π°√≥’„™â “√§Ÿà§«∫

‰´‡≈π·∫∫ Õß¢«¥æÕ√å´‡≈π‰≈‡πÕ√å‡ÕÁ¡ æ∫«à“§à“‡©≈’Ë¬

§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª¥’∑’

‰≈∑å‚æ µå ‡ÕøÕ“√å´’‚æ ‡∑§ ·≈–Õ’´’‚æ µå ‰¡à·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠ (p > 0.05) ¢≥–∑’Ë§à“‡©≈’Ë¬§«“¡·¢Áß·√ß

¬÷¥‰¡‚§√‡∑π‰´≈å¢Õß‡¥◊Õ¬øíπ ”‡√Á®√ŸªÕ‘π‚π‚æ §Õ¡·æ§

µË”°«à“‡¥◊Õ¬øíπ ”‡√Á®√Ÿªº≈‘µ¿—≥±åÕ◊ËπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p > 0.05)

°“√»÷°…“√Õ¬À—°¢Õß™‘Èπµ—«Õ¬à“ßÀ≈—ß°“√∑¥ Õ∫

§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å´÷Ëß‰¡à‰¥â· ¥ß¿“æ‰«â„π

∫∑§«“¡π’È æ∫«à“µ—«Õ¬à“ß∑ÿ°™‘Èπ„π∑ÿ°°≈ÿà¡∑¥≈Õß¡’°“√

·µ°À—°∫√‘‡«≥º‘«√Õ¬µàÕ√–À«à“ß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª°—∫«— ¥ÿ

‡√´‘π§Õ¡‚æ ‘µ

«‘®“√≥å

®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“ ‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√´‘π§Õ¡

‚æ ‘µ‡ √‘¡‡ âπ„¬∑—Èß 4 º≈‘µ¿—≥±å ∑’Ëª√—∫ ¿“æº‘«¥â«¬ “√

§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«‚¡‚π∫Õπ¥å‡Õ ¡’§à“‡©≈’Ë¬§«“¡

·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å∫√‘‡«≥º‘«√Õ¬µàÕ√–À«à“ß«— ¥ÿ‡√´‘π

§Õ¡‚æ ‘µ°—∫º‘«‡¥◊Õ¬øíπ ”‡√Á®√ŸªµË”°«à“°√≥’∑’Ëª√—∫ ¿“æº‘«

¥â«¬ “√§Ÿà§«∫‰´‡≈π·∫∫ Õß¢«¥æÕ√å´‡≈π‰≈πå‡πÕ√å‡ÕÁ¡

Õ¬à“ß¡’π—¬ ”§—≠ ≈—°…≥–¥—ß°≈à“«‡ªìπº≈®“°§«“¡·µ°µà“ß

¢Õß√Ÿª·∫∫‚¡‡≈°ÿ≈‰´‡≈π∑’Ë‡ªìπÕß§åª√–°Õ∫„π “√§Ÿà§«∫

‰´‡≈π∑—Èß Õß·∫∫ ‡¡◊ËÕæ‘®“√≥“ “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«

‚¡‚π∫Õπ¥å‡Õ  æ∫«à“¿“¬„π “√≈–≈“¬®–ª√–°Õ∫¥â«¬

‚¡‡≈°ÿ≈‰´‡≈π„π√Ÿª∑’Ëºà“π°“√¬àÕ¬ ≈“¬¥â«¬πÈ”·≈â« (3-MPS)

≈àÕß≈Õ¬Õ¬Ÿà„πµ—«∑”≈–≈“¬ „π¢≥–∑’Ë “√§Ÿà§«∫‰´‡≈π·∫∫

 Õß¢«¥æÕ√ǻ ‡≈π‰≈‡πÕ√å‡ÕÁ¡ ª√–°Õ∫¥â«¬ “√≈–≈“¬ 2 ¢«¥

¢«¥·√°‡ªìπ “√≈–≈“¬∑’Ëª√–°Õ∫¥â«¬‚¡‡≈°ÿ≈¢Õß‰´‡≈π

„π√Ÿª∑’Ë¬—ß‰¡àºà“πªØ‘°‘√‘¬“¬àÕ¬ ≈“¬¥â«¬πÈ” (γ-MPTS)

·≈–‡¡∑‘≈‡¡∑“§√‘‡≈µ (MMA) ¢«¥∑’Ë Õßª√–°Õ∫¥â«¬

4- ‡¡∑“‰§√≈Õ°´’‡Õ∑‘≈‰µ√‡¡≈≈‘‡∑µ·Õπ‰Œ¥√“¬≈å (4-META)

·≈–‡¡∑‘≈‡¡µ“§√‘‡≈µ ¥—ßπ—Èπ‚¡‡≈°ÿ≈‰´‡≈π¿“¬„π “√§Ÿà§«∫

‰´‡≈π√Ÿª·∫∫ Õß¢«¥æÕ√å´‡≈π‰≈‡πÕ√å‡ÕÁ¡®–‡°‘¥ªØ‘°‘√‘¬“

°“√¬àÕ¬ ≈“¬¥â«¬πÈ”°≈“¬‡ªìπ‚¡‡≈°ÿ≈„π√Ÿª∑’Ëæ√âÕ¡®–∑”

ªØ‘°‘√‘¬“°ÁµàÕ‡¡◊ËÕº ¡ “√≈–≈“¬∑—Èß Õß¢«¥‡¢â“¥â«¬°—π‡∑à“π—Èπ

¥â«¬‡Àµÿπ’È‡¡◊ËÕ∑“ “√§Ÿà§«∫‰ ‡́≈π≈ß∫πæ◊Èπº‘«∑’ËµâÕß°“√ª√—∫ ¿“æ

‚¡‡≈°ÿ≈ ‰´‡≈π„π “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«‚¡‚π∫Õπ¥å‡Õ 

®÷ß¡’‚Õ°“ ‡°‘¥°“√®—∫°—π‡Õß√–À«à“ß‚¡‡≈°ÿ≈°≈“¬‡ªìπ™—Èπ

ÕÕ≈‘‚°‡¡Õ√å‡§≈◊Õ∫∫√‘‡«≥º‘« —¡º— ‰¥â¡“°°«à“°√≥’ª√—∫ ¿“æ

º‘«¥â«¬ “√§Ÿà§«∫‰´‡≈π·∫∫·¬° Õß¢«¥æÕ√ǻ ‡≈π‰≈‡πÕ√å‡ÕÁ¡

‡¡◊ËÕæ‘®“√≥“™—Èπ¢Õß “√§Ÿà§«∫‰´‡≈π∑’Ë¡’‚¡‡≈°ÿ≈‰´‡≈π´âÕπ°—π

À≈“¬™—Èπ (multi-layer structure) æ∫«à“ À¡Ÿà‡¡∑“§√‘‡≈µ

∑’ËÕ¬Ÿà„π‚¡‡≈°ÿ≈¢Õß “√§Ÿà§«∫‰´‡≈π∑’Ë„™â„πß“π∑—πµ°√√¡´÷Ëß‡ªìπ

 à«π∑’Ë®– √â“ßæ—π∏–‡§¡’°—∫‰¥‡¡∑“§√‘‡≈µ„π‡¡∑√‘°´å¢Õß‡√´‘π

§Õ¡‚æ ‘µ∑’Ë„™â √â“ß·°πøíπ®–‡°‘¥°“√‡™◊ËÕ¡µàÕ°—π‡Õß ∑”„Àâ

ª√‘¡“≥À¡Ÿà‡¡∑“§√‘‡≈µ∑’Ë¬—ß«à“ß·≈–æ√âÕ¡®–®—∫°—∫‰¥‡¡µ“

§√‘‡≈µ„π‡¡∑√‘°´å¢Õß‡√ ‘́π§Õ¡‚æ ‘µ¡’®”π«π≈¥≈ß ·≈–™—Èπ

‰´‡≈π∑’ËÀπ“¬—ßÕ“®‡°‘¥°“√·µ°À—°‡¡◊ËÕ‰¥â√—∫·√ß°√–∑” àßº≈

„Àâ§à“·√ß¬÷¥µ‘¥∫√‘‡«≥º‘« —¡º— ¡’§à“≈¥≈ß24
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Monticelli ·≈–§≥–18 √“¬ß“π§à“‡©≈’Ë¬§«“¡·¢Áß·√ß

¬÷¥‰¡‚§√‡∑π‰´≈å¢Õß‡¥◊Õ¬øíπ ”‡√Á®√Ÿª¥’∑’‰≈∑å‚æ µå∑’Ë

ºà“π°“√ª√—∫ ¿“æº‘«¥â«¬ “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«

‚¡‚π∫Õπ¥å‡Õ ·≈– “√§Ÿà§«∫‰´‡≈π·∫∫ Õß¢«¥æÕ√å´‡≈π

‰≈‡πÕ√å‡ÕÁ¡ ¡’§à“ 11.4 ± 2.5 ‡¡°°–ª“ §“≈ ·≈– 11.7 ±

2.7 ‡¡°°–ª“ §“≈ µ“¡≈”¥—∫ ´÷ËßµË”°«à“§à“‡©≈’Ë¬∑’Ë‰¥â®“°

°“√»÷°…“„π§√—Èßπ’È (14.89 ± 6.9 ‡¡°°–ª“ §“≈ ·≈– 20.29 ±

5.73 ‡¡°°–ª“ §“≈ µ“¡≈”¥—∫) §«“¡·µ°µà“ß¥—ß°≈à“«‡°‘¥

®“°«‘∏’°“√‡µ√’¬¡º‘«‡¥◊Õ¬øíπ°àÕπ°“√ª√—∫ ¿“æº‘«¥â«¬ “√

§Ÿà§«∫‰´‡≈π∑’Ë·µ°µà“ß°—π ‚¥¬°“√»÷°…“¢Õß Monticelli

·≈–§≥–18 „™â “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ

√âÕ¬≈– 10 ‚¥¬ª√‘¡“µ√ ‡æ◊ËÕ°”®—¥Õ’æÕ° ’́‡√ ‘́π∫√‘‡«≥º‘«

‡¥◊Õ¬øíπ ∑”„Àâæ◊Èπº‘«¡’§«“¡¢√ÿ¢√–‡æ‘Ë¡¡“°¢÷Èπ  à«π„π°“√

»÷°…“§√—Èßπ’È„™â°“√æàπºßÕ–≈Ÿ¡‘‡π’¬¡ÕÕ°‰´¥å¢π“¥ 50 ‰¡§√Õπ

¥â«¬‡§√◊ËÕß‡ªÉ“∑√“¬ ”À√—∫„™â„π§≈‘π‘°∑—πµ°√√¡‡æ◊ËÕ‡µ√’¬¡

 ¿“æº‘«°àÕπ∑“ “√§Ÿà§«∫‰´‡≈π ®“°°“√»÷°…“¢Õß Mazzitelli

·≈–§≥–25 æ∫«à“°“√‡µ√’¬¡º‘«¥â«¬«‘∏’∑’Ë·µ°µà“ß°—π¡’º≈µàÕ

§«“¡À¬“∫¢Õßæ◊Èπº‘« (surface roughness) °“√‡µ√’¬¡º‘«

¥â«¬ “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ√âÕ¬≈– 10

‚¥¬ª√‘¡“µ√ π“π 10 π“∑’ ®–¡’§à“‡©≈’Ë¬§«“¡À¬“∫¢Õß

æ◊Èπº‘«‡∑à“°—∫ 2.82 ± 0.58 ‰¡‚§√‡¡µ√ ·≈–°“√‡µ√’¬¡º‘«

¥â«¬°“√‡ªÉ“∑√“¬ ®–¡’§à“‡©≈’Ë¬§«“¡À¬“∫¢Õßæ◊Èπº‘«‡∑à“°—∫

4.02 ± 1.04 ‰¡‚§√‡¡µ√ §«“¡À¬“∫¢Õßæ◊Èπº‘«∑’Ë·µ°µà“ß

°—ππ’È‡Õß‡ªìπ‡Àµÿº≈∑’Ë∑”„Àâ§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¬÷¥·µ°µà“ß°—π

‡π◊ËÕß®“°§«“¡À¬“∫¢Õßæ◊Èπº‘« —¡æ—π∏å°—∫°“√‡°‘¥°“√¬÷¥µ‘¥

‡™‘ß°≈¢π“¥‡≈Á°∫√‘‡«≥º‘« —¡º— 11,14,23,25

®“°º≈°“√»÷°…“®–‡ÀÁπ‰¥â«à“°“√‡≈◊Õ°™π‘¥¢Õß “√§Ÿà§«∫

‰´‡≈π·≈–‡¥◊Õ¬øíπ ”‡√Á®√Ÿª∑’Ë‡À¡“– ¡ ¡’º≈µàÕ§à“·√ß¢Õß

°“√¬÷¥µ‘¥∫√‘‡«≥º‘« —¡º— √–À«à“ß‡¥◊Õ¬øíπ·≈–«— ¥ÿ‡√´‘π

§Õ¡‚æ ‘µ∑’Ë„™â √â“ß·°πøíπ ´÷Ëß‡ªìπªí®®—¬∑’Ë —¡æ—π∏å°—∫§«“¡

 ”‡√Á®¢Õß°“√√—°…“ ®“°°“√»÷°…“π’È √ÿª‰¥â«à“ §«√æ‘®“√≥“

‡≈◊Õ°„™â “√§Ÿà§«∫‰´‡≈π·∫∫ Õß¢«¥æÕ√å´‡≈π‰≈‡πÕ√å‡ÕÁ¡

√à«¡°—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª¥’∑’‰≈∑å‚æ  ‡ÕøÕ“√å´’‚æ ‡∑§ À√◊Õ

Õ’´’‚æ µå ‡æ◊ËÕ„Àâ‰¥â°“√¬÷¥µ‘¥∑’Ë·¢Áß·√ß√–À«à“ß‡¥◊Õ¬øíπ

 ”‡√Á®√Ÿª°—∫«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ À“°µâÕß„™â “√§Ÿà§«∫‰´‡≈π

·∫∫¢«¥‡¥’¬«‚¡‚π∫Õπ¥å‡Õ  §«√‡≈◊Õ°„™â√à«¡°—∫‡¥◊Õ¬øíπ

 ”‡√Á®√Ÿª¥’∑’‰≈∑å‚æ  ‡æ√“–¡’§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¬÷¥‰¡‚§√

‡∑π‰´≈å Ÿß°«à“‡¥◊Õ¬ ”‡√Á®√Ÿª‡ÕøÕ“√å´’‚æ ‡∑§ Õ’´’‚æ µå

À√◊ÕÕ‘π‚π‚æ µå§Õ¡·æ§ Õ¬à“ß¡’π—¬ ”§—≠

 √ÿª

¿“¬„µâ¢âÕ®”°—¥¢Õß√–‡∫’¬∫«‘∏’«‘®—¬¢Õß°“√∑¥≈Õßπ’È

 “¡“√∂ √ÿª‰¥â«à“ °“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ ”‡√Á®√Ÿª‡√´‘π

§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬¥’∑’‰≈∑å‚æ µå ‡ÕøÕ“√å´’‚æ ‡∑§

Õ’´’‚æ µå ·≈–Õ‘π‚π‚æ µå§Õ¡·æ§ ¥â«¬ “√§Ÿà§«∫‰´‡≈π

·∫∫ Õß¢«¥æÕ√å´‡≈π‰≈‡πÕ√å‡ÕÁ¡ ®–„Àâ§à“‡©≈’Ë¬§«“¡·¢Áß

·√ß¬÷¥‰¡‚§√‡∑π‰´≈å√–À«à“ß«— ¥ÿ‡√´‘π§Õ¡‚æ ‘µ°—∫‡¥◊Õ¬

øíπ ”‡√Á®√Ÿª Ÿß°«à“°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ ”‡√Á®√Ÿª¥â«¬

 “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«‚¡‚π∫Õπ¥å‡Õ Õ¬à“ß¡’π—¬ ”§—≠

(p < 0.05)  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª 4 º≈‘µ¿—≥±å

∑’Ë∑”°“√»÷°…“„π§√—Èßπ’È æ∫«à“À“°‡≈◊Õ°„™â “√§Ÿà§«∫‰´‡≈π

·∫∫ Õß¢«¥æÕ√å´‡≈π‰≈‡πÕ√å‡ÕÁ¡√à«¡°—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª

Õ‘π‚π‚æ µå§Õ¡·æ§®–‰¥â§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¬÷¥‰¡‚§√‡∑π‰´≈å

√–À«à“ß«— ¥ÿ ‡√´‘π§Õ¡‚æ ‘µ°—∫‡¥◊Õ¬øíπ ”‡√Á®√ŸªµË”°«à“

‡¥◊Õ¬øíπ ”‡√Á®√Ÿªº≈‘µ¿—≥±åÕ◊ËπÕ¬à“ß¡’π—¬ ”§—≠ (p < 0.05)

À“°‡≈◊Õ°„™â “√§Ÿà§«∫‰´‡≈π·∫∫¢«¥‡¥’¬«‚¡‚π∫Õπ¥å‡Õ √à«¡

°—∫‡¥◊Õ¬øíπ ”‡√Á®√Ÿª¥’∑’‰≈∑å‚æ µå®–‰¥â§à“‡©≈’Ë¬§«“¡·¢Áß·√ß

¬÷¥‰¡‚§√‡∑π‰´≈å Ÿß∑’Ë ÿ¥·≈–·µ°µà“ß®“°§à“‡©≈’Ë¬¢Õß‡¥◊Õ¬

øíπ ”‡√Á®√Ÿªº≈‘µ¿—≥±åÕ◊ËπÕ¬à“ß¡’π—¬ ”§—≠ (p < 0.05)

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ Õ“®“√¬å ‰ææ√√≥ æ‘∑¬“ππ∑å ‡ªìπÕ¬à“ß

 Ÿß ∑’Ë‰¥â ≈–‡«≈“„Àâ§”ª√÷°…“‡°’Ë¬«°—∫ ∂‘µ‘ ”À√—∫ß“π«‘®—¬™‘Èππ’È

·≈–¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë»Ÿπ¬å«‘®—¬∑—πµ«— ¥ÿ»“ µ√å·≈–»Ÿπ¬å

«‘®—¬™’««‘∑¬“™àÕßª“°∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ‡ªìπÕ¬à“ß¥’„π∑ÿ°¥â“π

°“√«‘®—¬π’È‰¥â√—∫‡ß‘π∑ÿπ π—∫ πÿπ®“°∑ÿπÕÿ¥Àπÿπ«‘∑¬“π‘æπ∏å

 ”À√—∫π‘ ‘µ ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ªï°“√»÷°…“ 2551
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Abstract

Objective To examine the effects of one and two-bottle silane coupling agents on bond strengths
between a resin composite and 4 prefabricated fiber posts.

Materials and methods Twelve prefabricated fiber posts of DT Light post, FRC postec, Easy
post and Innopost compaq, were used. The posts of each product were randomly divided into 2
subgroups according to silane used for surface treatment, one-bottle (Monobond S) or two-bottle
(Porcelain liner M), so there were 8 experimental groups. A light-cured resin composite was used to
build-up the core around each post. Serially cut a composite post and core into beam for microtensile
bond strength (µTBS) test. Eighteen specimens were prepared for each group. Each specimen was
loaded in tension with universal testing machine until failure. The data were analyzed using the one
way ANOVA and t-test at 95% confident interval.

Results The two-bottle silane (Porcelain liner M) demonstrated significantly higher mean bond
strengths between resin composite and prefabricated fiber posts compared to the one-bottle (Monobond
S) for all 4 post products (p < 0.05). Mean µTBS were significantly affected by product of fiber post
(p < 0.05). All tested specimens showed adhesive failure.

Conclusion The two-bottle silane demonstrates a significantly higher µTBS than the one-bottle
silane preparation in all 4 products of prefabricated fiber post.

(CU Dent J. 2010;33:99-108)
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