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Õ‘»√“«—≈¬å ∫ÿ≠»‘√‘ ∑.∫., ª.∫—≥±‘µ (∑—πµ°√√¡ª√–¥‘…∞å)1

°—≈¬“ ¬—Ëß¬◊π2

°‘®»‘¿√≥å ∫ÿ≠Õ”π«¬2

™ÿµ‘¡≥±πå ±’¶«“≥‘™2

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

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“≈—°…≥–æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬§«Õµ´å∑’Ëºà“π°“√ª√—∫ ¿“ææ◊Èπº‘«¥â«¬ “√‡§¡’
™π‘¥µà“ßÊ

«— ¥ÿ·≈–«‘∏’°“√ π”‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬§«Õµ´å¡“ª√—∫ ¿“ææ◊Èπº‘«¥â«¬°“√·™à„π “√≈–≈“¬™π‘¥µà“ßÊ ¥—ßπ’È
‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å 24% ‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå 5.25% Õ’¥’∑’‡Õ 17% π“π 1 2 5 ·≈– 10 π“∑’ ·≈–°√¥
‰Œ‚¥√ø≈ŸÕÕ√‘° 4% π“π 15 30 ·≈– 60 «‘π“∑’ ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ÷́Ëß‰¡à¡’°“√ª√—∫ ¿“ææ◊Èπº‘«„¥Ê ‚¥¬
·™à‡¥◊Õ¬„ππÈ”°≈—Ëππ“π 10 π“∑’ ·≈–»÷°…“≈—°…≥–æ◊Èπº‘«¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥

º≈°“√»÷°…“ æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬§«Õµ´åÀ≈—ß°“√·™à„π‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å 24% π“π 1 2 ·≈–
5 π“∑’ ‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå 5.25% π“π 1 ·≈– 2 π“∑’ ·≈–Õ’¥’∑’‡Õ 17% π“π 1 ·≈– 2 π“∑’ æ∫«à“æ◊Èπ
º‘«‡¥◊Õ¬øíπ‰¡à·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ °“√ª√—∫ ¿“ææ◊Èπº‘«¥â«¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å 24% π“π 10 π“∑’
‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå 5.25% π“π 5 ·≈– 10 π“∑’ ·≈–Õ’¥’∑’‡Õ 17% π“π 5 ·≈– 10 π“∑’ æ∫°“√∑”≈“¬Õ’æÕ°
´’‡√´‘π‡¡∑√‘°´å∑—Èß∫√‘‡«≥æ◊Èπº‘«·≈–√–À«à“ß‡ âπ„¬§«Õµ ǻ  à«π°“√ª√—∫ ¿“ææ◊Èπº‘«¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° 4%
π“π 15 30 ·≈– 60 «‘π“∑’æ∫°“√∑”≈“¬∑—ÈßÕ’æÕ°´’‡√´‘π‡¡∑√‘°´å·≈–‡ âπ„¬§«Õµ´å ‚¥¬°“√∑”≈“¬®–√ÿπ·√ß
¢÷Èπ —¡æ—π∏å°—∫‡«≈“„π°“√·™à„π “√≈–≈“¬∑’Ëπ“π¢÷Èπ

 √ÿª °“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬§«Õµ´å¥â«¬°“√·™à„π‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å 24% π“π 10 π“∑’
‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå 5.25% π“π 5 ·≈– 10 π“∑’ ·≈–Õ’¥’∑’‡Õ 17% π“π 5 ·≈– 10 π“∑’ ∑”„Àâ‡°‘¥°“√≈–≈“¬
¢ÕßÕ’æÕ°´’‡√´‘π‡¡∑√‘°´å∑—Èß∫√‘‡«≥æ◊Èπº‘«·≈–√–À«à“ß‡ âπ„¬§«Õµ´å ·≈–‡º¬∂÷ß™—Èπ¢Õß‡ âπ„¬§«Õµ´å

(« ∑—πµ ®ÿÃ“œ 2554;34:1-8)
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Õ’¥’∑’‡Õ; ‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å
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∫∑π”

ªí®®ÿ∫—ππ‘¬¡„™â‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬ (fiber-
reinforced composite post; FRC post) ∫Ÿ√≥–øíπ∑’Ë
√—°…“§≈Õß√“°øíπ‡π◊ËÕß®“°‰¡à‡°‘¥°“√°—¥°√àÕπ1 ¡’¡Õ¥Ÿ≈— 
¬◊¥À¬ÿàπ„°≈â‡§’¬ß°—∫‡π◊ÈÕøíπ ∑”„Àâ‡°‘¥°“√°√–®“¬§«“¡‡§âπ
Õ¬à“ß ¡Ë”‡ ¡Õ∑—Ë«√“°øíπ‡¡◊ËÕ‰¥â√—∫·√ß∫¥‡§’È¬« ≈¥‚Õ°“ 
‡°‘¥√“°øíπ·µ°À—° ¡’§«“¡µâ“π∑“πµàÕ·√ß°√–·∑° Ÿß
(impact resistance) ¥Ÿ¥ —́∫·√ß‰¥â (shock absorption) ¡’
§«“¡µâ“π∑“π°“√≈â“ Ÿß (fatigue resistance)2 ·≈– “¡“√∂
√◊ÈÕ‡¥◊Õ¬ÕÕ°‡æ◊ËÕ∫Ÿ√≥–´È”‰¥âßà“¬3

Õ¬à“ß‰√°Áµ“¡§«“¡≈â¡‡À≈«¢Õß°“√∫Ÿ√≥–øíπ¥â«¬‡¥◊Õ¬øíπ
‡ √‘¡‡ âπ„¬ à«π¡“°‡°‘¥®“°‡¥◊Õ¬øíπ À≈ÿ¥4 ∑—Èßπ’È‡π◊ËÕß®“°
‡¥◊Õ¬øíπ™π‘¥π’Èª√–°Õ∫¥â«¬‡ âπ„¬ ‡™àπ ‡ âπ„¬·°â« ‡ âπ„¬
§“√å∫Õπ ·≈–‡ âπ„¬§«Õµ ǻ ‡æ◊ËÕ‡ √‘¡§«“¡·¢Áß·√ß·°à‡¥◊Õ¬
øíπ ‚¥¬‡ âπ„¬Ωíßµ—«Õ¬Ÿà„πÕ’æÕ°´’‡√ ‘́π (epoxy resin)
∑’Ë¡’‚§√ß √â“ß·∫∫‡™◊ËÕ¡¢«“ß¡’°“√‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å∑’Ë
 ¡∫Ÿ√≥å ®÷ß‰¡à “¡“√∂‡°‘¥æ—π∏–‡§¡’°—∫‡√ ‘́π´’‡¡πµå (resin
cement) ·≈–·°πøíπ‡√´‘π§Õ¡‚æ ‘µ (resin composite
core)5-8 ·≈–‡π◊ËÕß®“°≈—°…≥–¢Õß‡¥◊Õ¬øíπ‡ √‘¡‡ âπ„¬
 à«π¡“°‡ªìπ™π‘¥º‘«‡√’¬∫ ‰¡à¡’√Õ¬À¬—° À√◊Õ‡°≈’¬«∑’Ë®–„Àâ°“√
¬÷¥Õ¬Ÿà∑“ß°≈°—∫‡√´‘π´’‡¡πµå ®÷ß®”‡ªìπµâÕßª√—∫ ¿“ææ◊Èπº‘«
‡¥◊Õ¬øíπ¥â«¬«‘∏’µà“ßÊ ‡æ◊ËÕ≈–≈“¬™—ÈπÕ’æÕ°´’‡√´‘π‡¡∑√‘°´å
„Àâ‡°‘¥§«“¡¢√ÿ¢√–¢Õßæ◊Èπº‘«‡¥◊Õ¬‡ªìπ°“√‡æ‘Ë¡°“√¬÷¥µ‘¥
∑“ß°≈9 ·≈–‡º¬∂÷ß™—Èπ¢Õß‡ âπ„¬ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡¥◊Õ¬∑’Ë
‡ √‘¡¥â«¬‡ âπ„¬·°â«À√◊Õ‡ âπ„¬§«Õµ´å ´÷Ëß¡’´‘≈‘°“‡ªìπ
 à«πª√–°Õ∫∑”„Àâ “¡“√∂‡°‘¥æ—π∏–‡§¡’°—∫ “√§Ÿà§«∫ ‡™àπ
‰´‡≈π (silane) ‰¥â10

®“°°“√»÷°…“°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬
æ∫«à“°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°“√‡ªÉ“∑√“¬ (sand-
blasting) ‚¥¬„™âºßÕ–≈Ÿ¡‘π“ ¢π“¥ 50 ‰¡§√Õπ ∑’Ë√–¬–Àà“ß
30 ¡‘≈≈‘‡¡µ√ ·√ß¥—π 2.5 ∫“√å π“π 5 «‘π“∑’ ™à«¬‡æ‘Ë¡§«“¡
¢√ÿ¢√–∑’Ëº‘«‡¥◊Õ¬øíπ·≈–‡æ‘Ë¡°“√¬÷¥Õ¬Ÿà¢Õß‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬
·°â«‰¥â11,12 Õ¬à“ß‰√°Áµ“¡°“√‡ªÉ“∑√“¬®”‡ªìπµâÕß¡’‡§√◊ËÕß
¡◊Õæ‘‡»… ÷́Ëß¡’√“§“·æß °“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬ “√
‡§¡’ ‡™àπ °“√·™à„π “√≈–≈“¬‚ª·µ ‡ ’́¬¡‡ªÕ√å·¡ß°“‡πµ
(potassium permanganate; KMnO4)

7 ‚´‡¥’¬¡‡Õ∑Õ°‰´¥å
(sodium ethoxide) 21% ‡ªìπ‡«≈“ 20 π“∑’8 À√◊Õ·™à„π
‡¡∑‘≈’π§≈Õ‰√¥å (methylene chloride)13 ™à«¬‡æ‘Ë¡°“√¬÷¥Õ¬Ÿà

¢Õß‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬‰¥â  “√‡§¡’∑—Èß 3 ™π‘¥‰¡à‰¥â‡ªìπ “√∑’Ë
¡’„™â∑—Ë«‰ª„π∑“ß∑—πµ°√√¡ ·≈–¡’¢—ÈπµÕπ¬ÿàß¬“° „™â‡«≈“π“π
®÷ß‰¡à‡ªìπ∑’Ëπ‘¬¡  à«π°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬°“√∑“
 “√‰´‡≈πæ∫«à“‰¡à™à«¬‡æ‘Ë¡°“√¬÷¥Õ¬Ÿà¢Õß‡¥◊Õ¬øíπ7,14 ‡æ√“–
º‘«πÕ°¢Õß‡¥◊Õ¬øíπª°§≈ÿ¡¥â«¬ Õ’æÕ° ’́‡√´‘π ∑’Ë‰¡à “¡“√∂
‡°‘¥ªØ‘°‘√‘¬“µàÕ‰¥â  “√‰´‡≈π®÷ß™à«¬∑”„Àâæ◊Èπº‘«‡¥◊Õ¬øíπ
·π∫µ‘¥°—∫ “√Õ◊Ëπ¥’¢÷Èπ‡∑à“π—Èπ ·µà°“√∑“‰´‡≈π¿“¬À≈—ß°“√
ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬ “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å
(hydrogen peroxide; H2O2) ™à«¬‡æ‘Ë¡°“√¬÷¥Õ¬Ÿà¢Õß‡¥◊Õ¬
‰¥âÕ¬à“ß¡’π—¬ ”§—≠4,7 πÕ°®“°π’È¬—ß¡’°“√»÷°…“°“√ª√—∫ ¿“æ
º‘«‡¥◊Õ¬øíπ¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° (hydrofluoric; HF)
4% ‡ªìπ‡«≈“ 60 «‘π“∑’4 ·≈– 9.5% ‡ªìπ‡«≈“ 15 «‘π“∑’15

™à«¬‡æ‘Ë¡°“√¬÷¥Õ¬Ÿà¢Õß‡¥◊Õ¬‡ √‘¡‡ âπ„¬·°â«„π§≈Õß√“°øíπ‰¥â
‡¡◊ËÕπ”¡“ àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥
(scanning electron microscope ; SEM) æ∫«à“‡√ ‘́π
‡¡∑√‘° ǻ¢Õß‡¥◊Õ¬øíπ∂Ÿ°∑”≈“¬≈ß‰ª≈÷° ·≈–‡ âπ„¬·°â«∑’Ë
‡ √‘¡§«“¡·¢Áß·√ß·°à‡¥◊Õ¬øíπ¡’°“√≈–≈“¬∑”„Àâ‡ âπ„¬·°â«
∫“ß≈ß ·≈–æ∫‡ªìπ√Õ¬·µ°¢π“¥‡≈Á°4,15

°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬ “√≈–≈“¬‰Œ‚¥√‡®π
‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ 10% ‡ªìπ‡«≈“ 20 π“∑’4,7,13

·≈– 24% ‡ªìπ‡«≈“ 10 π“∑’4,7  “¡“√∂‡æ‘Ë¡°“√¬÷¥Õ¬Ÿà¢Õß
‡¥◊Õ¬øíπ‰¥â ‚¥¬‰¡àæ∫°“√∑”≈“¬∑’Ë‡ âπ„¬ Õ¬à“ß‰√°Áµ“¡„π
∑“ßªØ‘∫—µ‘„π§≈‘π‘°‡«≈“∑’Ë„™â„π°“√ª√—∫ ¿“æº‘«¢Õß‡¥◊Õ¬øíπ
¬—ßπ“π‡°‘π‰ª °“√»÷°…“π’È®÷ß¡ÿàß»÷°…“ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ
À≈—ß°“√·™à„π “√‡§¡’¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫
 àÕß°√“¥ ‚¥¬≈¥‡«≈“„π°“√·™à„Àâ —Èπ≈ß ‡æ◊ËÕ≈¥‡«≈“°“√
∑”ß“π„π§≈‘π‘°·≈–∑¥≈Õßª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ¥â«¬ “√‡§¡’
∑’ËÀ“‰¥âßà“¬·≈–¡’„™â„π§≈‘π‘°∑—πµ°√√¡∑—Ë«‰ª ‡™àπ  “√‡§¡’
∑’Ë„™â„π°“√√—°…“√“°øíπ ‰¥â·°à  “√≈–≈“¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå
(sodium hypochlorite; NaOCl) §«“¡‡¢â¡¢âπ 5.25% ´÷Ëß
‡ªìπ§«“¡‡¢â¡¢âπ∑’Ëπ‘¬¡π”¡“„™â‡ªìππÈ”¬“≈â“ß§≈Õß√“°øíπ16-17

·≈– “√≈–≈“¬°√¥‡Õ∑‘≈’π‰¥‡Õ¡’π‡µµ√–Õ– ‘́µ‘° (ethylene-
diaminetetra-acetic acid; EDTA) §«“¡‡¢â¡¢âπ 17% π‘¬¡
„™â„π°“√¢¬“¬§≈Õß√“°øíπ·≈–‡µ√’¬¡ºπ—ß§≈Õß√“°øíπ17-18

‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√»÷°…“°“√¬÷¥Õ¬Ÿà¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ
‡ √‘¡‡ âπ„¬„π§≈Õß√“°øíπ·≈–§«“¡µâ“π∑“πµàÕ°“√·µ°À—°
¢Õßøíπ∑’Ë∫Ÿ√≥–¥â«¬‡¥◊Õ¬øíπ∑’Ëºà“π°“√ª√—∫ ¿“æ¥â«¬ “√‡§¡’
µàÕ‰ª



« ∑—πµ ®ÿÃ“œ 2554;34:1-8 »‘√‘æ√ Õ√ÿ≥ª√–¥‘…∞å°ÿ≈ ·≈–§≥– 3

«— ¥ÿ·≈–«‘∏’°“√

π”‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬§«Õµ´å (DT light post, Bisco,
Illinois, USA) 11 ·∑àß¡“µ—¥·∫àßÕÕ°‡ªìπ 3  à«π‡∑à“Ê °—π
¥â«¬·ºàπ°√Õ°“°‡æ™√ (Intensiv, Grancia, Switzerland)
·≈–‰¡‚§√¡Õ‡µÕ√å (Saeshin precision, Daegu, Korea)
„Àâ·µà≈–™‘Èπ¡’§«“¡¬“«ª√–¡“≥ 7 ¡‘≈≈‘‡¡µ√ ®“°π—Èπ∑”
‡§√◊ËÕßÀ¡“¬‰«â∑’Ë‡¥◊Õ¬øíπ ∫√‘‡«≥∑’Ëµ‘¥°—∫°âπ∫’°‡°Õ√å„π¢≥–·™à
·≈–µ”·Àπàß°÷Ëß°≈“ß‡¥◊Õ¬¥â“πµ√ß¢â“¡°—∫¥â“π∑’Ëµ‘¥°—∫°âπ∫’°‡°Õ√å
‡ªìπ∫√‘‡«≥∑’Ë„™â»÷°…“≈—°…≥–æ◊Èπº‘« ‡æ◊ËÕ§«∫§ÿ¡„Àâ‡¥◊Õ¬¥â“π
∑’Ë»÷°…“æ◊Èπº‘« —¡º— °—∫ “√≈–≈“¬Õ¬à“ß∑—Ë«∂÷ß ·≈–‡ªìπ°“√
§«∫§ÿ¡µ”·Àπàß„π°“√»÷°…“æ◊Èπº‘«¢Õß‡¥◊Õ¬¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥ (JSM-S410LV, Jeol, Tokyo,
Japan)

·∫àß à«π¢Õß‡¥◊Õ¬øíπ‡ªìπ 16 °≈ÿà¡Ê ≈– 2 ™‘Èπ ¥â«¬«‘∏’

°“√ ÿà¡Õ¬à“ßßà“¬ (simple randomization) ‡æ◊ËÕª√—∫ ¿“æ

æ◊Èπº‘«¥â«¬°“√·™à„π “√≈–≈“¬¥—ßπ’È  “√≈–≈“¬‰Œ‚¥√‡®π

‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ 24% ‡ªìπ‡«≈“ 1 2 5 ·≈– 10 π“∑’

 “√≈–≈“¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå§«“¡‡¢â¡¢âπ 5.25% ‡ªìπ‡«≈“

1 2 5 ·≈– 10 π“∑’  “√≈–≈“¬Õ’¥’∑’‡Õ§«“¡‡¢â¡¢âπ 17%

‡ªìπ‡«≈“ 1 2 5 ·≈– 10 π“∑’  “√≈–≈“¬°√¥‚Œ‚¥√ø≈ŸÕÕ√‘°

§«“¡‡¢â¡¢âπ 4% ‡ªìπ‡«≈“ 15 30 ·≈– 60 «‘π“∑’ ·≈–·™à„π

πÈ”°≈—Ëπ 10 π“∑’ ‡ªìπ°≈ÿà¡§«∫§ÿ¡ À≈—ß®“°·™à‡¥◊Õ¬øíπµ“¡

‡«≈“∑’Ë°”Àπ¥ π”‡¥◊Õ¬øíπ‰ª≈â“ß¥â«¬‡§√◊ËÕßÕ—≈∑√“‚´π‘° å

(TP68DH, Elma, Singen, Germany) ¥â«¬πÈ”°≈—Ëπ‡ªìπ‡«≈“

2 π“∑’ ·≈â«π”‰ª‡¢â“‡§√◊ËÕß¥Ÿ¥§«“¡™◊Èπ (Sanplatec, Osaka,

Japan) ‡ªìπ‡«≈“ 2 «—π ®“°π—Èπ®÷ßπ”‡¥◊Õ¬øíπ‰ª‡§≈◊Õ∫¥â«¬

µ“√“ß∑’Ë 1 ≈—°…≥–æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬§«Õµ ǻÀ≈—ß°“√ª√—∫ ¿“ææ◊Èπº‘«¥â«¬ “√‡§¡’µà“ßÊ

Table 1 Surface morphology of quartz fiber posts after surface treatment with chemical agents

Chemical agents Surface morphology of quartz fiber posts

Distilled water 10 minutes (control group) pattern 1 Quartz fibers were covered with epoxy resin matrix

24% H2O2 1, 2 and 5 minutes

5.25% NaOCl 1 and 2 minutes

17% EDTA 1 and 2 minutes

24% H2O2 10 minutes pattern 2 Quartz fibers were exposed as a result of dissolution of the

5.25% NaOCl 5 and 10 minutes epoxy resin matrix at both the superficial and between each fiber

17% EDTA 5 and 10 minutes

4% HF 15, 30 and 60 seconds pattern 3 Epoxy resin matrix and quartz fibers were dissolved and
microcracks on post surface were observed

H2O2 : hydrogen peroxide
NaOCl : sodium hypochlorite
EDTA : ethylenediaminetetra-acetic acid
HF : hydrofluoric acid
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∑Õß‡æ◊ËÕ»÷°…“ ¿“ææ◊Èπº‘«¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ
·∫∫ àÕß°√“¥ ‡æ◊ËÕ»÷°…“≈—°…≥–æ◊Èπº‘«∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª
∫√‘‡«≥ à«π°≈“ß¢Õß™‘Èπß“π∑’Ë°”≈—ß¢¬“¬ 350 ‡∑à“ ∫—π∑÷°
¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥‡æ◊ËÕπ”¡“
«‘‡§√“–Àåº≈µàÕ‰ª

º≈°“√»÷°…“

°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬§«Õµ´å¥â«¬
 “√‡§¡’™π‘¥µà“ßÊ 16 °≈ÿà¡¥â«¬¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥ æ∫«à“ “¡“√∂·∫àß≈—°…≥–¢Õß
æ◊Èπº‘«‡¥◊Õ¬øíπ‰¥â‡ªìπ 3 ≈—°…≥– (µ“√“ß∑’Ë 1) ‰¥â·°à §◊Õ
≈—°…≥–æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ·∫∫∑’ËÀπ÷Ëß §◊Õ ‡¥◊Õ¬øíπ¡’™—Èπ
¢ÕßÕ’æÕ°´’‡√´‘π‡¡∑√‘° ǻª°§≈ÿ¡‡ âπ„¬§«Õµ´å∑’Ë‡ √‘¡Õ¬Ÿà¿“¬„π
æ∫‰¥â„π°≈ÿà¡§«∫§ÿ¡´÷Ëß·™à‡¥◊Õ¬øíπ„ππÈ”°≈—Ëπ (√Ÿª∑’Ë 1A) ·≈–
°≈ÿà¡∑’Ë·™à‡¥◊Õ¬øíπ„π “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡
‡¢â¡¢âπ 24% π“π 1 2 ·≈– 5 π“∑’  “√≈–≈“¬‚´‡¥’¬¡‰Œ‚ª-
§≈Õ‰√µå§«“¡‡¢â¡¢âπ 5.25% π“π 1 ·≈– 2 π“∑’·≈– “√
≈–≈“¬Õ’¥’∑’‡Õ§«“¡‡¢â¡¢âπ 17% π“π 1 ·≈– 2 π“∑’ (√Ÿª∑’Ë 1B)
≈—°…≥–æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ·∫∫∑’Ë Õß §◊Õ ¡’°“√∑”≈“¬™—Èπ
¢ÕßÕ’æÕ°´’‡√´‘π‡¡∑√‘°´å∑—Èß∫√‘‡«≥æ◊Èπº‘«·≈–√–À«à“ß‡ âπ„¬
§«Õµ´å ∑”„Àâ‡ÀÁπ‡ âπ„¬§«Õµ´å™—¥‡®π¢÷Èπ‚¥¬‰¡à¡’°“√∑”≈“¬
‡ âπ„¬§«Õµ´å æ∫‰¥â„π°≈ÿà¡∑’Ë·™à‡¥◊Õ¬øíπ„π “√≈–≈“¬
‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ 24% π“π 10 π“∑’  “√
≈–≈“¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå§«“¡‡¢â¡¢âπ 5.25% π“π 5 ·≈–
10 π“∑’ ·≈– “√≈–≈“¬Õ’¥’∑’‡Õ§«“¡‡¢â¡¢âπ 17% π“π 5 ·≈–
10 π“∑’ (√Ÿª∑’Ë 1C) ·≈–≈—°…≥–æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ·∫∫∑’Ë
 “¡ §◊Õ ™—Èπ¢ÕßÕ’æÕ°´’‡√ ‘́π‡¡∑√‘° ǻ∂Ÿ°°”®—¥ÕÕ°‰ª®π
‡°◊Õ∫À¡¥ ‡º¬„Àâ‡ÀÁπ‡ âπ„¬§«Õµ ǻ™—¥‡®π·≈–æ∫√Õ¬·µ°
¢π“¥‡≈Á°∫π‡ âπ„¬§«Õµ ǻ æ∫‰¥â„π°≈ÿà¡∑’Ë·™à‡¥◊Õ¬øíπ„π°√¥
‰Œ‚¥√ø≈ŸÕÕ√‘° 4% ‚¥¬°“√·™àπ“π 15 «‘π“∑’ æ∫√Õ¬·µ°∑’Ë
‡ âπ„¬§«Õµ´å‡æ’¬ß‡≈Á°πâÕ¬ „π¢≥–∑’Ë‡¡◊ËÕ·™àπ“π 30 «‘π“∑’
·≈– 60 «‘π“∑’ æ∫™—Èπ¢ÕßÕ’æÕ° ’́‡√ ‘́π‡¡∑√‘°´å∫√‘‡«≥æ◊Èπ
º‘«∂Ÿ°≈–≈“¬ÕÕ°®πÀ¡¥ ·≈–æ∫®”π«π√Õ¬·µ°∫π‡ âπ„¬
¡“°¢÷Èπ (√Ÿª∑’Ë 1D)

«‘®“√≥å

°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥â«¬°“√·™à„π “√≈–≈“¬
‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å§«“¡‡¢â¡¢âπ 24% π“π 1 2 ·≈– 5
π“∑’  “√≈–≈“¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå§«“¡‡¢â¡¢âπ 5.25%
π“π 1 ·≈– 2 π“∑’ ·≈– “√≈–≈“¬Õ’¥’∑’‡Õ§«“¡‡¢â¡¢âπ 17%

π“π 1 ·≈– 2 π“∑’ „Àâº≈‡™àπ‡¥’¬«°—∫°≈ÿà¡§«∫§ÿ¡´÷Ëß·™à„π
πÈ”°≈—Ëπ §◊Õ ‰¡à “¡“√∂ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ‰¥â

 à«π‡¥◊Õ¬øíπ∑’Ë·™à„π “√≈–≈“¬‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å
§«“¡‡¢â¡¢âπ 24% π“π 10 π“∑’  “√≈–≈“¬‚´‡¥’¬¡‰Œ‚ª
§≈Õ‰√µå§«“¡‡¢â¡¢âπ 5.25% π“π 5 ·≈– 10 π“∑’ ·≈– “√
≈–≈“¬Õ’¥’∑’‡Õ§«“¡‡¢â¡¢âπ 17% π“π 5 ·≈– 10 π“∑’ æ∫
«à“¡’°“√∑”≈“¬™—Èπ¢ÕßÕ’æÕ°´’‡√´‘π‡¡∑√‘° ǻ∑—Èß∫√‘‡«≥æ◊Èπº‘«
·≈–√–À«à“ß‡ âπ„¬§«Õµ ǻ ∑”„Àâ‡ÀÁπ‡ âπ„¬§«Õµ´å™—¥‡®π¢÷Èπ
‚¥¬‰¡à¡’°“√∑”≈“¬‡ âπ„¬§«Õµ ǻ Õ“®‡π◊ËÕß®“° “√≈–≈“¬
‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å  “√≈–≈“¬‚´‡¥’¬¡‰Œ‚ª§≈Õ‰√µå ·≈–
 “√≈–≈“¬Õ’¥’∑’‡Õ¡’§ÿ≥ ¡∫—µ‘‡ªìπ “√∑’Ë∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“
ÕÕ°´‘‡¥™—Ëπ (oxidizing agent)19-21  “¡“√∂ ≈“¬æ—π∏–
¢ÕßÕ’æÕ° ’́‡√´‘π‡¡∑√‘°´å ·≈–¡’°“√‡º¬¢Õß‡ âπ„¬§«Õµ´å´÷Ëß
¡’ à«πª√–°Õ∫‡ªìπ´‘≈‘°“ÕÕ°‰´¥å “¡“√∂‡°‘¥æ—π∏–°—∫‰´‡≈π
‡ªìπ°“√‡æ‘Ë¡°“√¬÷¥Õ¬Ÿà∑—Èß∑“ß°≈·≈–∑“ß‡§¡’√–À«à“ß·°πøíπ
‡√ ‘́π·≈–ºπ—ß§≈Õß√“°øíπ4,7,13

 à«π°“√·™à‡¥◊Õ¬øíπ„π°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° 4% π“π
15 «‘π“∑’ æ∫«à“™—Èπ¢ÕßÕ’æÕ° ’́‡√´‘π‡¡∑√‘°´å∂Ÿ°°”®—¥ÕÕ°‰ª
®π‡°◊Õ∫À¡¥ ‡º¬„Àâ‡ÀÁπ‡ âπ„¬™—¥‡®π ·≈–æ∫√Õ¬·µ°∫π
‡ âπ„¬§«Õµ ǻ‡æ’¬ß‡≈Á°πâÕ¬ „π¢≥–∑’Ë‡¡◊ËÕ·™àπ“π 30 «‘π“∑’
·≈– 60 «‘π“∑’ æ∫«à“™—Èπ¢ÕßÕ’æÕ°´’‡√´‘π‡¡∑√‘°´å∫√‘‡«≥
æ◊Èπº‘«∂Ÿ°≈–≈“¬ÕÕ°®πÀ¡¥ ·≈–æ∫®”π«π√Õ¬·µ°∫π
‡ âπ„¬§«Õµ´å¡“°¢÷Èπ ‡π◊ËÕß®“°‡ âπ„¬§«Õµ´å¡’Õß§åª√–°Õ∫
‡ªìπ´‘≈‘°“„π√Ÿªº≈÷°22 ®÷ß‰¥â√—∫º≈®“°ƒ∑∏‘Ï°“√°—¥°√àÕπ∑’Ë√ÿπ·√ß
¢Õß “√≈–≈“¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°µàÕ à«πª√–°Õ∫∑’Ë‡ªìπ
´‘≈‘°“23  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Vano ·≈–§≥– „πªï
20064 ∑’Ëæ∫«à“°“√ª√—∫ ¿“æ‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬·°â«¥â«¬
°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° 4% ‡ªìπ‡«≈“ 60 «‘π“∑’ ∂÷ß·¡â«à“®–∑”„Àâ
æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ¢√ÿ¢√–¢÷Èπ ™à«¬‡æ‘Ë¡°“√¬÷¥µ‘¥∑“ß°≈¢π“¥
‡≈Á° (micromechanical retention) ¢Õß‡¥◊Õ¬øíπ„π§≈Õß
√“°øíπ ·µà°àÕ„Àâ‡°‘¥√Õ¬√â“«¢π“¥‡≈Á° (micro-cracks) „π
‡ âπ„¬∑’Ë‡ √‘¡§«“¡·¢Áß·√ß·°à‡¥◊Õ¬øíπ

πÕ°®“°»÷°…“≈—°…≥–æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπÀ≈—ß°“√ª√—∫
 ¿“æ¥â«¬ “√‡§¡’™π‘¥µà“ßÊ ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ
·∫∫ àÕß°√“¥·≈â« §«√»÷°…“ ¡∫—µ‘∑“ß°≈¢Õß‡¥◊Õ¬øíπ¥â«¬
«à“¡’°“√‡ª≈’Ë¬π·ª≈ßÀ√◊Õ‰¡à ·≈–§«“¡¢√ÿ¢√–∑’Ëæ◊Èπº‘«¢Õß
‡¥◊Õ¬øíπ·≈–‡ âπ„¬§«Õµ ǻ∑’Ë‡º¬ÕÕ° àßº≈µàÕ°“√¬÷¥Õ¬Ÿà¢Õß
‡¥◊Õ¬øíπ§Õ¡‚æ ‘µ‡ √‘¡‡ âπ„¬§«Õµ ǻ„π§≈Õß√“°øíπ ·≈–
§«“¡µâ“π∑“πµàÕ°“√·µ°À—°¢Õßøíπ∑’Ë∫Ÿ√≥–¥â«¬‡¥◊Õ¬∑’Ë
ºà“π°“√ª√—∫ ¿“æ¥â«¬ “√‡§¡’Õ¬à“ß‰√µàÕ‰ª



« ∑—πµ ®ÿÃ“œ 2554;34:1-8 »‘√‘æ√ Õ√ÿ≥ª√–¥‘…∞å°ÿ≈ ·≈–§≥– 5

√Ÿª∑’Ë 1 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥ (°”≈—ß¢¬“¬ 350 ‡∑à“) · ¥ßæ◊Èπº‘«¢Õß‡¥◊Õ¬

øíπ‡ √‘¡‡ âπ„¬§«Õµ´å
A) ≈—°…≥–æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ°≈ÿà¡§«∫§ÿ¡ ÷́ËßÕ’æÕ°´’‡√´‘π‡¡∑√‘°´åª°§≈ÿ¡‡ âπ„¬§«Õµ ǻ
B) ≈—°…≥–æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ·∫∫∑’ËÀπ÷Ëß · ¥ßÕ’æÕ° ’́‡√´‘π‡¡∑√‘°´åª°§≈ÿ¡‡ âπ„¬§«Õµ ǻ‡™àπ‡¥’¬«°—∫°≈ÿà¡§«∫§ÿ¡
C) ≈—°…≥–æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ·∫∫∑’Ë Õß · ¥ß‡ âπ„¬§«Õµ ǻ∑’Ë‡º¬ÕÕ° ‡π◊ËÕß®“°¡’°“√≈–≈“¬Õ’æÕ°´’‡√´‘π ‡¡∑√‘°´å∑—Èß

∫√‘‡«≥æ◊Èπº‘«·≈–√–À«à“ß‡ âπ„¬
D) ≈—°…≥–æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ·∫∫∑’Ë “¡ · ¥ß°“√≈–≈“¬∑—ÈßÕ’æÕ° ’́‡√´‘π‡¡∑√‘°´å·≈–‡ âπ„¬§«Õµ ǻ ·≈–‡º¬„Àâ‡ÀÁπ√Õ¬·µ°

¢π“¥‡≈Á°∫π‡ âπ„¬§«Õµ´å

Figure 1 SEM photomicrographs (magnification x350) of quartz fiber post
A) post surface morphologic pattern of control group: quartz fibers were covered with epoxy resin matrix
B) post surface morphologic pattern 1: quartz fibers were covered with epoxy resin matrix as control group
C) post surface morphologic pattern 2: quartz fibers were exposed as a result of dissolution of the epoxy resin

matrix at both the superficial and between each fiber
D) post surface morphologic pattern 3: epoxy resin matrix and quartz fibers were dissolved and microcracks on

post surface were observed
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 √ÿª

°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ™π‘¥‡ âπ„¬§«Õµ ǻ¥â«¬°“√
·™à„π‰Œ‚¥√‡®π‡ªÕ√åÕÕ°‰´¥å 24% π“π 10 π“∑’ ‚´‡¥’¬¡
‰Œ‚ª§≈Õ‰√µå 5.25% π“π 5 ·≈– 10 π“∑’ ·≈–Õ’¥’∑’‡Õ 17%
π“π 5 ·≈– 10 π“∑’ æ∫°“√≈–≈“¬‡©æ“–™—Èπ¢ÕßÕ’æÕ° ’́
‡√ ‘́π‡¡∑√‘°´å∑—Èß∫√‘‡«≥æ◊Èπº‘«·≈–√–À«à“ß‡ âπ„¬§«Õµ ǻ

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥∑ÿπ‚§√ß°“√«‘®—¬π‘ ‘µ™—Èπªï∑’Ë 3 §≥–∑—πµ
·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬∑’Ë„Àâ∑ÿπ π—∫ πÿπ
°“√«‘®—¬§√—Èßπ’È
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Abstracts

Objective To study the surface morphology of quartz fiber posts after treatment with various
chemical agents.

Materials and methods Quartz fiber posts were treated by immersion in the following chemical
agents; 24% hydrogen peroxide, 5.25% sodium hypochlorite and 17% EDTA for 1, 2, 5 and 10 minutes
and 4% hydrofluoric acid for 15, 30 and 60 seconds. Comparing with a control group, posts were
soaked in distilled water 10 minutes. The post surface morphology was observed by the scanning
electron microscope.

Results Surfaces of quartz fiber posts after immersed in 24% hydrogen peroxide for 1, 2 and 5
minutes, 5.25% sodium hypochlorite for 1 and 2 minutes, and 17% EDTA for 1 and 2 minutes were not
different from those of the control group. Treatment with 24% hydrogen peroxide for 10 minutes,
5.25% sodium hypochlorite for 5 and 10 minutes and 17% EDTA for 5 and 10 minutes removed only
the epoxy resin matrix on the superficial area and between each fiber. Interestingly, treatment with 4%
hydrofluoric acid for 15, 30 and 60 seconds markedly damaged both epoxy resin matrix and quartz
fiber which were enhanced in the time-dependent manner.

Conclusion Quartz fiber posts surface treatments by immersion in 24% hydrogen peroxide for 10
minutes, 5.25% sodium hypochlorite for 5 and 10 minutes and 17% EDTA for 5 and 10 minutes
resulted in only epoxy resin matrix layer on the superficial area and between each fiber were dissolved
and quartz fibers were exposed.

(CU Dent J. 2011;34:1-8)
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