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Original Article

°”≈—ß·√ß¬÷¥·∫∫¥÷ß√–¥—∫®ÿ≈¿“§¢Õß

‡´≈øá·Õ¥Œ’´’ø‡√ ‘́π´’‡¡πµåµàÕ‡§≈◊Õ∫øíπÀ√◊Õ

‡π◊ÈÕøíπ

¬ÿ∑∏π“ §Ÿ«ÿ≤¬“°√ ∑.∫.1

™—¬«—≤πå ¡≥’πÿ…¬å ∑.∫., MDSc., Ph.D.2

1π‘ ‘µª√‘≠≠“¡À“∫—≥±‘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√’¬∫‡∑’¬∫§à“°”≈—ß·√ß¬÷¥·∫∫¥÷ß√–¥—∫®ÿ≈¿“§∫√‘‡«≥√Õ¬µàÕ√–À«à“ß‡§≈◊Õ∫øíπÀ√◊Õ‡π◊ÈÕøíπ
°—∫‡√ ‘́π¢Õß‡´≈øá‡Õ∑™å‡√ ‘́π´’‡¡πµå™π‘¥µà“ßÊ

«— ¥ÿ·≈–«‘∏’°“√ π”øíπ°√“¡¡πÿ…¬å´’Ë∑’Ë “¡¡“°√Õµ—¥¥â«¬‡¢Á¡°√Õ°“°‡æ™√§«“¡‡√Á« Ÿß„Àâ‰¥âº‘«øíπ∑’Ë‡√’¬∫ 2 °≈ÿà¡
§◊Õ ‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ „™â™‘Èπ‡√´‘π§Õ¡‚æ ‘µ¡“¬÷¥µ‘¥°—∫º‘«øíπ∑’Ë°√Õ‡µ√’¬¡‰«â¥â«¬‡´≈øá‡Õ∑™å‡√ ‘́π´’‡¡πµå §◊Õ
º≈‘µ¿—≥±å æ“π“‡«’¬‡Õø 2.0 ·≈–‡´≈øá·Õ¥Œ’´’ø‡√ ‘́π´’‡¡πµå 3 º≈‘µ¿—≥±å ‰¥â·°à √’‰≈‡Õ° ǻ¬Ÿ 100 ·¡§‡´¡ ·≈–
¡—≈µ‘≈‘ß§å ª√‘π ‡°Á∫™‘Èπ∑¥≈Õß‰«â„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  π“π 24 ™—Ë«‚¡ß µ—¥™‘Èπ∑¥≈Õß„Àâ‡ªìπ™‘Èπ
∑¥ Õ∫≈—°…≥–π“Ãî°“∑√“¬ π”‰ª∑¥ Õ∫°”≈—ß·√ß¬÷¥·∫∫¥÷ß√–¥—∫®ÿ≈¿“§∑’Ë§«“¡‡√Á«À—«°¥ 1 ¡‘≈≈‘‡¡µ√µàÕπ“∑’
§”π«≥§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥·≈–‡ª√’¬∫‡∑’¬∫‚¥¬„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬« ∑¥ Õ∫§«“¡·µ°µà“ß
§à“‡©≈’Ë¬·∫∫æÀŸ§Ÿ≥™π‘¥·∑¡·Œπ ·≈–°“√∑¥ Õ∫§à“∑’À“§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬·∫∫ 2 °≈ÿà¡∑’Ë‡ªìπÕ‘ √–µàÕ°—π
∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈°“√»÷°…“ §à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥°—∫‡§≈◊Õ∫øíπ¢Õßæ“π“‡«’¬‡Õø 2.0 ¡’§à“ Ÿß°«à“°”≈—ß·√ß¬÷¥¢Õß√’‰≈‡Õ° ǻ¬Ÿ 100
·¡§‡´¡ ·≈–¡—≈µ‘≈‘ß§å ª√‘π Õ¬à“ß¡’π—¬ ”§—≠ §à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥°—∫‡π◊ÈÕøíπ¢Õßæ“π“‡«’¬‡Õø 2.0 ‰¡à·µ°µà“ß
®“°§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥¢Õß·¡§‡´¡ ·µà®– Ÿß°«à“§à“°”≈—ß·√ß¬÷¥¢Õß√’‰≈‡Õ°´å¬Ÿ 100 ·≈–¡—≈µ‘≈‘ß§å ª√‘πÕ¬à“ß¡’
π—¬ ”§—≠ ‚¥¬∑’Ë§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥¢Õß¡—≈µ‘≈‘ß§å ª√‘π¡’§à“µË”∑’Ë ÿ¥ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß°“√¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπ
·≈–‡π◊ÈÕøíπæ∫«à“ æ“π“‡«’¬‡Õø 2.0 ·≈–·¡§‡´¡„Àâ§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥‰¡àµà“ß°—π  à«π√’‰≈‡Õ°´å¬Ÿ 100 ·≈–
¡—≈µ‘≈‘ß§å ª√‘π„Àâ°”≈—ß·√ß¬÷¥µàÕ‡§≈◊Õ∫øíπ∑’Ë Ÿß°«à“‡π◊ÈÕøíπÕ¬à“ß¡’π—¬ ”§—≠
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∫∑π”

‡´≈øá‡Õ∑™å‡√ ‘́π ’́‡¡πµå (self-etch resin cement)
∂Ÿ°º≈‘µÕÕ°¡“ ”À√—∫„™â¬÷¥™‘Èπß“πÕ‘π‡≈¬å (inlay) ÕÕπ‡≈¬å
(onlay) §√Õ∫øíπ (crown) ·≈–‡¥◊Õ¬øíπ (post) °“√„™â
ß“π¢Õß‡√´‘π´’‡¡πµå™π‘¥π’È®–„™â “√‰æ√‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥
„π°“√ª√—∫ ¿“æº‘«øíπ ·≈â«µ“¡¥â«¬°“√„™â´’‡¡πµå ·¡â«à“
‡´≈øá‡Õ∑™å‡√´‘π´’‡¡πµå®–„Àâ§à“°”≈—ß·√ß¬÷¥„π°“√¬÷¥™‘Èπß“π
µà“ßÊ °—∫µ—«øíππâÕ¬°«à“°“√„™â‡√´‘π´’‡¡πµå√à«¡°—∫ “√¬÷¥µ‘¥
√–∫∫‚∑∑Õ≈‡Õ∑™å1-4 ·µà°Á¬—ß‡ªìπ∑’Ëπ‘¬¡„™â°—πÕ¬à“ß·æ√àÀ≈“¬
‡æ√“–≈¥¢—ÈπµÕπ°“√„™âß“π∑’Ë¡’§«“¡¬ÿàß¬“°≈ß ·≈–¬—ß§ß¡’°”≈—ß
·√ß¬÷¥°—∫øíπ∑’Ë§àÕπ¢â“ß Ÿß ‡™àπ °“√„™â‡√ ‘́π ’́‡¡πµåº≈‘µ¿—≥±å
æ“π“‡«’¬‡Õø 2.0 (Panavia F 2.0)2,5,6

¡’°“√æ—≤π“‡́ ≈øá‡Õ∑™å‡√ ‘́π´’‡¡πµå∑’Ë‰¡à¡’¢—ÈπµÕπ°“√„™â “√
‰æ√‡¡Õ√å ‡√’¬°«à“ ‡´≈øá·Õ¥Œ’́ ’ø‡√ ‘́π´’‡¡πµå (self adhesive
resin cement) ¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥ (acidic monomer)
„π´’‡¡πµå®–∑”Àπâ“∑’Ëª√—∫ ¿“æº‘«øíπ„Àâ‡À¡“– ¡µàÕ°“√
¬÷¥µ‘¥ ®“°°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ∑—Èß·∫∫
 àÕßºà“π (transmission electron microscope) ·≈–
·∫∫ àÕß°√“¥ (scanning electron microscope) æ∫«à“
‡¡◊ËÕ‡´≈øá·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå —¡º— °—∫‡§≈◊Õ∫øíπ®–¡’°“√
≈–≈“¬·√à∏“µÿ∫√‘‡«≥º‘«∫π ÿ¥ÕÕ°‡≈Á°πâÕ¬∑”„Àâ‡°‘¥√Ÿæ√ÿπ
¢π“¥‡≈Á° √Õ¬µàÕ√–À«à“ß´’‡¡πµå°—∫‡§≈◊Õ∫øíπ¡’≈—°…≥–
¢√ÿ¢√– (irregular interaction) ´÷Ëß‡ªìπ≈—°…≥–°“√¬÷¥µ‘¥
·∫∫°≈√–¥—∫®ÿ≈¿“§7  à«π°“√¬÷¥µ‘¥°—∫‡π◊ÈÕøíππ—Èπ ®–æ∫
≈—°…≥–º‘«√Õ¬µàÕ∑’Ë¢√ÿ¢√–√–À«à“ß ’́‡¡πµå°—∫‡π◊ÈÕøíπÀπ“ª√–¡“≥
2 ‰¡‚§√‡¡µ√ ·≈–æ∫ à«π¢Õß™—Èπ ‡¡’¬√å (smear layer) ·≈–
 ‡¡’¬√åæ≈—§ (smear plug) Õÿ¥ªî¥∑àÕ‡π◊ÈÕøíπÕ¬Ÿà2,7

°“√∑¥ Õ∫°”≈—ß·√ß¬÷¥¢Õß‡´≈øá·Õ¥Œ’́ ’ø‡√ ‘́π´’‡¡πµå
º≈‘µ¿—≥±å√’‰≈‡Õ°´å¬Ÿπ‘‡´¡ (Rely X Unicem) °—∫‡§≈◊Õ∫
øíπæ∫«à“ „Àâ°”≈—ß·√ß¬÷¥µ‘¥∑’ËµË”°«à“°“√„™â‡√´‘π´’‡¡πµåº≈‘µ-
¿—≥±åæ“π“‡«’¬‡Õø 2.05-7  à«π°”≈—ß·√ß¬÷¥°—∫‡π◊ÈÕøíπ®–¡’

§à“„°≈â‡§’¬ß°—π5-7 °”≈—ß·√ß¬÷¥¢Õß‡´≈øá·Õ¥Œ’́ ’ø‡√´‘π´’‡¡πµå
∑’Ë‰¥â §“¥«à“πà“®–‡ªìπº≈¡“®“°°“√¬÷¥µ‘¥∑“ß‡§¡’√–À«à“ßÀ¡Ÿà
øÕ ‡øµ¢Õß·Õ¥Œ’´’ø¡ÕπÕ‡¡Õ√å„π´’‡¡πµå°—∫·§≈‡ ’́¬¡„π
‚§√ß √â“ß¢Õßøíπ7

ªí®®ÿ∫—π ‰¥â¡’°“√æ—≤π“„Àâ‡´≈øá·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå
 “¡“√∂„™âß“π‰¥âßà“¬¢÷Èπ·≈–¡’º≈‘µ¿—≥±åÕÕ°¡“®”Àπà“¬
¡“°¡“¬ ·µà¬—ß‰¡à¡’°“√»÷°…“∂÷ßª√– ‘∑∏‘¿“æ°“√¬÷¥µ‘¥
¢Õß«— ¥ÿ‡À≈à“π’È°—∫µ—«øíπ¡“°π—° ¥—ßπ—Èπ°“√«‘®—¬π’È ®÷ß¡’
«—µ∂ÿª√– ß§å∑’Ë®–‡ª√’¬∫‡∑’¬∫°”≈—ß·√ß¬÷¥·∫∫¥÷ß√–¥—∫®ÿ≈¿“§
∫√‘‡«≥√Õ¬µàÕ√–À«à“ß‡§≈◊Õ∫øíπÀ√◊Õ‡π◊ÈÕøíπ°—∫‡√´‘π´’‡¡πµå
™π‘¥‡´≈øá·Õ¥Œ’´’ø‡√´‘π 3 º≈‘µ¿—≥±å ‰¥â·°à √’‰≈‡Õ°´å¬Ÿ 100
(Rely X U100) ·¡§‡´¡ (Maxcem) ·≈–¡—≈µ‘≈‘ß§å ª√‘π
(Multilink Sprint) ‚¥¬„™â‡√´‘π´’‡¡πµå™π‘¥‡´≈øá‡Õ∑™å
º≈‘µ¿—≥±å æ“π“‡«’¬‡Õø 2.0 ‡ªìπµ—«‡ª√’¬∫‡∑’¬∫ ·≈–®–
∑”°“√‡ª√’¬∫‡∑’¬∫°”≈—ß·√ß¬÷¥·∫∫¥÷ß√–¥—∫®ÿ≈¿“§∫√‘‡«≥
√–À«à“ß‡§≈◊Õ∫øíπ°—∫‡π◊ÈÕøíπ„π‡√´‘π´’‡¡πµåº≈‘µ¿—≥±å‡¥’¬«°—π

«— ¥ÿ·≈–«‘∏’°“√

øíπ∑’Ë„™â„π°“√«‘®—¬‡ªìπøíπ°√“¡¡πÿ…¬ǻ ’Ë∑’Ë “¡∑’Ëª√“»®“°
√Õ¬ºÿ √Õ¬√â“«·≈–°“√∫Ÿ√≥–„¥Ê ®”π«π 48 ’́Ë ´÷Ëß‡°Á∫„π
 “√≈–≈“¬‰∑¡Õ≈ (thymol) ‡¢â¡¢âπ√âÕ¬≈– 0.1 ‡ªìπ√–¬–
‡«≈“‰¡à‡°‘π 1 ‡¥◊ÕπÀ≈—ß°“√∂Õπ

°“√‡µ√’¬¡‡§≈◊Õ∫øíπ ”À√—∫∑¥ Õ∫°”≈—ß·√ß¬÷¥

·∫∫¥÷ß√–¥—∫®ÿ≈¿“§

„™âøíπ®”π«π 24 ́ ’Ë ‚¥¬π”øíπ·µà≈–´’Ë¡“¬÷¥¥â«¬Õ’æÕ°-
´’‡√´‘π (epoxy resin) „π·¡à·∫∫æ≈“ µ‘°√Ÿª∑√ß°√–∫Õ°
¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 20 ¡‘≈≈‘‡¡µ√ ·≈– Ÿß 10 ¡‘≈≈‘‡¡µ√
‚¥¬‡Õ’¬ß„Àâ à«π„°≈â¥â“π∫¥‡§’È¬« (occlusal 1/3) ¢Õß¥â“π
„°≈â·°â¡ (buccal) À√◊Õ¥â“π„°≈â≈‘Èπ (lingual) ¢π“π°—∫

 √ÿª °“√¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπÀ√◊Õ‡π◊ÈÕøíπ¢Õß‡´≈øá·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå¡’ª√– ‘∑∏‘¿“æπâÕ¬°«à“°“√¬÷¥µ‘¥¢Õß
‡´≈øá‡Õ∑™å‡√ ‘́π´’‡¡πµå∑’Ë¡’°“√„™â‰æ√‡¡Õ√å ·√ß¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπ¢Õß‡´≈øá·Õ¥Œ’́ ’ø‡√ ‘́π´’‡¡πµå¡’§à“‰¡à·µ°µà“ß°—π
·µà·√ß¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ·µ°µà“ß°—π

(« ∑—πµ ®ÿÃ“œ 2551;31:201-12)

§” ”§—≠: °”≈—ß·√ß¬÷¥·∫∫¥÷ß√–¥—∫®ÿ≈¿“§; ‡§≈◊Õ∫øíπ; ‡´≈øá·Õ¥Œ’´’ø‡√ ‘́π´’‡¡πµå; ‡π◊ÈÕøíπ
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æ◊Èπ√–π“∫ (√Ÿª∑’Ë 1) „™â‡¢Á¡°√Õøíπ°“°‡æ™√§«“¡‡√Á« Ÿß∑√ß
°√–∫Õ°§«“¡≈–‡Õ’¬¥¡“µ√∞“π (837/010, Dentacare SA,
Bioggio-Lugano, Switzerland) °√Õµ—¥‡§≈◊Õ∫øíπ„π·π«
√–π“∫ „Àâ‰¥âº‘«‡§≈◊Õ∫øíπ∑’Ë‡√’¬∫·≈–¡’§«“¡°«â“ß„π·π«
∫¥‡§’È¬«-§Õøíπ (occluso-cervical) ‡∑à“°—∫ 4 ¡‘≈≈‘‡¡µ√
·≈–§«“¡¬“«„π·π«„°≈â°≈“ß-‰°≈°≈“ß (mesio-distal)
‡∑à“°—∫ 6 ¡‘≈≈‘‡¡µ√ (√Ÿª∑’Ë 1) ®“°π—Èπ „™â°≈âÕß®ÿ≈∑√√»πå
™π‘¥ ‡µÕ√‘‚Õ (Stereo Microscope, Meiji, USA) °”≈—ß
¢¬“¬ 40 ‡∑à“ µ√«® Õ∫º‘«‡§≈◊Õ∫øíπ∫√‘‡«≥∑’Ë°√Õ‡æ◊ËÕ„Àâ
·πà„®«à“¬—ßÕ¬Ÿà„π à«π¢Õß‡§≈◊Õ∫øíπ

°“√‡µ√’¬¡‡π◊ÈÕøíπ ”À√—∫∑¥ Õ∫°”≈—ß·√ß¬÷¥·∫∫

¥÷ß√–¥—∫®ÿ≈¿“§

„™âøíπ∑’Ë‡À≈◊Õ®”π«π 24 ’́Ë π”øíπ·µà≈– ’́Ë¡“¬÷¥¥â«¬
Õ’æÕ°´’‡√´‘π„π·¡à·∫∫æ≈“ µ‘°√Ÿª∑√ß°√–∫Õ°¢π“¥‡ âπ
ºà“»Ÿπ¬å°≈“ß 20 ¡‘≈≈‘‡¡µ√ ·≈– Ÿß 10 ¡‘≈≈‘‡¡µ√ „Àâ·π«
·°πøíπ (long axis) µ—Èß©“°°—∫æ◊Èπ√–π“∫ (√Ÿª∑’Ë 1) ®“°
π—Èπµ—¥º‘«øíπ¥â“π„°≈â·°â¡·≈–„°≈â≈‘ÈπÕÕ°‡æ◊ËÕÀ“µ”·Àπàß
¢Õß√Õ¬µàÕ√–À«à“ß‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ (dentino-enamel
junction) ¢Õß¥â“π∫¥‡§’È¬« ‚¥¬µ—¥∑’Ëµ”·ÀπàßÀà“ß®“°·π«
¢Õß√àÕß°≈“ßøíπ (central groove) ¥â“π≈– 3 ¡‘≈≈‘‡¡µ√
¥â«¬‡§√◊ËÕßµ—¥§«“¡‡√Á«µË” (slow speed cutting machine,
Isomet, Buehler, USA) ®“°π—Èπ µ—¥øíπ¥â“π∫¥‡§’È¬«∑’Ë
µ”·Àπàß 1 ¡‘≈≈‘‡¡µ√ „µâµàÕ√Õ¬µàÕ√–À«à“ß‡§≈◊Õ∫øíπ·≈–
‡π◊ÈÕøíπ (√Ÿª∑’Ë 1) ‚¥¬„™â‡¢Á¡°√Õøíπ°“°‡æ™√§«“¡‡√Á« Ÿß∑√ß
°√–∫Õ°§«“¡≈–‡Õ’¬¥¡“µ√∞“π (837/010, Dentacare, SA)
·≈â«„™â°≈âÕß®ÿ≈∑√√»πå™π‘¥ ‡µÕ√‘‚Õ°”≈—ß¢¬“¬ 40 ‡∑à“
µ√«® Õ∫∫√‘‡«≥∑’Ë°√Õ«à“‡ªìπ à«π¢Õß‡π◊ÈÕøíπ‡∑à“π—Èπ

„π°“√°√Õ‡µ√’¬¡‡§≈◊Õ∫øíπÀ√◊Õ‡π◊ÈÕøíπ®–∑”°“√
‡ª≈’Ë¬π‡¢Á¡°√Õøíπ„À¡à∑ÿ°§√—ÈßµàÕøíπÀπ÷Ëß´’Ë °“√°√Õ®–„™â·√ß
°¥¢Õß‡¢Á¡°√Õøíπ¢≥– —¡º— °—∫øíπª√–¡“≥ 100 °√—¡8

¡’§«“¡‡√Á«√Õ∫¢Õß‡¢Á¡°√Õøíπ∑’Ë 150,000 √Õ∫µàÕπ“∑’ ‚¥¬
„™âπÈ”√à«¡¥â«¬¢≥–°√Õ‡æ◊ËÕ§«∫§ÿ¡§«“¡Àπ“¢Õß™—Èπ ‡¡’¬√å
„π·µà≈–°≈ÿà¡

°“√‡µ√’¬¡™‘Èπ‡√´‘π§Õ¡‚æ ‘µ‡æ◊ËÕ°“√¬÷¥µ‘¥

‡µ√’¬¡™‘Èπ‡√ ‘́π§Õ¡‚æ ‘µ®”π«π 48 ™‘Èπ ‚¥¬π”‡√´‘π
§Õ¡‚æ ‘µ™π‘¥∫à¡µ—«¥â«¬· ß º≈‘µ¿—≥±å·´¥ 350 (Z350;
3M/ESPE, USA)  ’‡Õ 3 ¡“„ à„π·¡à·∫∫‚≈À–‰√â π‘¡

¢π“¥°«â“ß x ¬“« x  Ÿß ‡∑à“°—∫ 4 x 6 x 6 ¡‘≈≈‘‡¡µ√ ‡ªìπ
™—ÈπÊ ™—Èπ≈– 2 ¡‘≈≈‘‡¡µ√ ©“¬· ß™—Èπ≈– 40 «‘π“∑’‡æ◊ËÕ„Àâ
«— ¥ÿ·¢Áßµ—« ¥â«¬‡§√◊ËÕß©“¬· ß (The EliparTM

 FreeLight 2,
3M ESPE, USA) ‚¥¬™—Èπ ÿ¥∑â“¬®–ªî¥∑—∫¥â«¬·ºàπ°√–®°
„ °àÕπ©“¬· ß ®“°π—Èπ‡µ√’¬¡º‘«™‘Èπ‡√´‘π§Õ¡‚æ ‘µ¥â“π∑’Ë¡’
æ◊Èπ∑’Ë 4 x 6 µ“√“ß¡‘≈≈‘‡¡µ√ ‚¥¬‡ªÉ“º‘«¥â«¬Õπÿ¿“§Õ–≈Ÿ¡‘‡π’¬¡
ÕÕ°‰´¥å (aluminium oxide) ¢π“¥ 50 ‰¡‚§√‡¡µ√ π“π
15 «‘π“∑’ ¥â«¬§«“¡¥—π 35 ªÕπ¥åµàÕµ“√“ßπ‘È« √–¬–Àà“ß
10 ¡‘≈≈‘‡¡µ√9 ∑”§«“¡ –Õ“¥„ππÈ”°≈—Ëπ¥â«¬‡§√◊ËÕß∑”§«“¡
 –Õ“¥Õ—≈µ√“‚´π‘° (Ultrasonic cleanser VI, Yoshida
Dental Trade Distribution, Japan) ‡ªìπ‡«≈“ 10 π“∑’
‡ªÉ“¥â«¬≈¡„Àâ·Àâß ∑“ “√‰´‡≈π (Monobond-S, Ivoclar
Vivadent) ∑‘Èß‰«âπ“π 1 π“∑’ ‡ªÉ“¥â«¬≈¡„Àâ·Àâß ·≈–∑“ “√
¬÷¥µ‘¥ (Heliobond adhesive, Ivoclar Vivadent)

°“√‡µ√’¬¡™‘Èπ∑¥≈Õß‡æ◊ËÕ°“√¬÷¥µ‘¥

π”‡∑ª°“«∑’Ë¡’§«“¡Àπ“ 80 ‰¡‚§√‡¡µ√ ®”π«π 2 ™‘Èπ
¡“µ‘¥¢π“π°—π∑’Ë∫√‘‡«≥º‘«øíπ (‡§≈◊Õ∫øíπÀ√◊Õ‡π◊ÈÕøíπ) ´÷Ëß
‰¥â°√Õµ—¥‰«â ‡æ◊ËÕ§«∫§ÿ¡§«“¡Àπ“¢Õß´’‡¡πµå∑’Ë®–„™â¬÷¥°—∫
™‘Èπ‡√ ‘́π§Õ¡‚æ ‘µ„ÀâÀπ“‡∑à“°—π (√Ÿª∑’Ë 1) ‚¥¬¡’√–¬–√–À«à“ß
‡∑ª°“«∑—Èß Õß‡∑à“°—∫ 2.5 ¡‘≈≈‘‡¡µ√ ®“°π—Èπ·∫àß™‘Èπ‡§≈◊Õ∫
øíπÕÕ°‡ªìπ 4 °≈ÿà¡Ê ≈– 6 ™‘Èπ ·≈–·∫àß™‘Èπ‡π◊ÈÕøíπÕÕ°‡ªìπ
4 °≈ÿà¡Ê ≈– 6 ™‘Èπ‚¥¬°“√ ÿà¡Õ¬à“ßßà“¬ (simple randomi-
zation) º ¡‡√ ‘́π´’‡¡πµå√–∫∫‡´≈øá‡Õ∑™åº≈‘µ¿—≥±å
æ“π“‡«’¬‡Õø 2.0 ·≈–‡´≈øá·Õ¥Œ’´’ø‡√´‘π´’‡¡πµåº≈‘µ¿—≥±å
√’‰≈‡Õ° ǻ¬Ÿ 100 ·¡§‡´¡ ·≈–¡—≈µ‘≈‘ß§å ª√‘π µ“¡§”·π–π”
¢Õß∫√‘…—∑ºŸâº≈‘µ°”Àπ¥ ( à«πª√–°Õ∫·≈–°“√„™âß“π· ¥ß
„πµ“√“ß∑’Ë 1) ·≈â«π”¡“∑“≈ß∫πº‘«øíπ√–À«à“ß‡∑ª°“«∑—Èß Õß
«“ß™‘Èπ‡√ ‘́π§Õ¡‚æ ‘µ¥â“π∑’Ë‡µ√’¬¡º‘«‰«â∑—∫‰ª∫π´’‡¡πµå∫√‘‡«≥
°≈“ß·π«∑’Ëµ‘¥‡∑ª°“« „™â·∑àß‚≈À–Àπ—° 1000 °√—¡ °¥™‘Èπß“π
‡ªìπ‡«≈“ 3 π“∑’ ‚¥¬·√ß∑’Ë°¥µ—Èß©“°°—∫º‘«¢Õß™‘Èπ‡√´‘π§Õ¡-
‚æ ‘µ °”®—¥´’‡¡πµå à«π‡°‘π√Õ∫™‘Èπß“π „™â‡§√◊ËÕß©“¬· ß©“¬
· ß√Õ∫™‘Èπß“π∑—Èß 4 ¥â“πÊ ≈– 20 «‘π“∑’ ‚¥¬∑’Ë¢≥–©“¬· ß
¬—ß§ß°¥™‘Èπß“π¥â«¬·∑àß‚≈À– ®“°π—Èπ π”™‘Èπ∑¥≈Õß‡°Á∫‰«â
„ππÈ”°≈—Ëπ ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

°“√‡µ√’¬¡™‘Èπ∑¥ Õ∫°”≈—ß·√ß¬÷¥·∫∫¥÷ß√–¥—∫®ÿ≈¿“§

µ—¥™‘Èπ∑¥≈Õß¥â«¬‡§√◊ËÕßµ—¥§«“¡‡√Á«µË”„π·π«µ—Èß©“°
°—∫·π«¢Õß‡∑ª°“« „Àâ‡ªìπ™‘Èπ∑¥ Õ∫∑’Ë¡’§«“¡Àπ“ 0.8
¡‘≈≈‘‡¡µ√ ‚¥¬µ—¥·∫àß™‘Èπ∑¥≈Õß 1 ™‘Èπ‡ªìπ™‘Èπ∑¥ Õ∫ 4 ™‘Èπ
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¥—ßπ—Èπ ·µà≈–°≈ÿà¡∑¥≈Õß®–¡’™‘Èπ∑¥ Õ∫ 24 ™‘Èπ ®“°π—Èπ
∑”°“√°√Õµ—¥™‘Èπ∑¥ Õ∫·µà≈–™‘Èπ∫√‘‡«≥√Õ¬µàÕ¢Õßøíπ·≈–
‡√´‘π§Õ¡‚æ ‘µ¥â«¬‡¢Á¡°√Õ°“°‡æ™√§«“¡‡√Á« Ÿß∑√ß°√–∫Õ°
™π‘¥≈–‡Õ’¬¥¡“° (886/012, Dia Tessin, Switzerland) „Àâ
‰¥â≈—°…≥–π“Ãî°“∑√“¬ (hourglass) ∑’Ë¡’ à«π·§∫∑’Ë ÿ¥
ª√–¡“≥ 1.2 ¡‘≈≈‘‡¡µ√ (√Ÿª∑’Ë 1) π”™‘Èπ∑¥ Õ∫·µà≈–™‘Èπ¡“
«—¥§«“¡°«â“ß·≈–§«“¡Àπ“∫√‘‡«≥√Õ¬µàÕ√–À«à“ß´’‡¡πµå
°—∫øíπ¥â«¬‡§√◊ËÕß«—¥·∫∫¥‘®‘∑—≈ (Digital Vernier Caliper,
Mitutoyo, Japan) §«“¡≈–‡Õ’¬¥ 0.01 ¡‘≈≈‘‡¡µ√ ‡æ◊ËÕ„™â
§”π«≥À“æ◊Èπ∑’Ë¢Õß°“√¬÷¥µ‘¥

·ºßº—ß°“√‡µ√’¬¡™‘Èπ∑¥ Õ∫∑—ÈßÀ¡¥· ¥ß¥—ß√Ÿª∑’Ë 1

°“√∑¥ Õ∫°”≈—ß·√ß¬÷¥·∫∫¥÷ß√–¥—∫®ÿ≈¿“§

π”™‘Èπ∑¥ Õ∫¡“¬÷¥µ‘¥°—∫Õÿª°√≥å∑¥ Õ∫°”≈—ß·√ß¬÷¥
·∫∫¥÷ß√–¥—∫®ÿ≈¿“§¥â«¬°“«¬÷¥‰´¬“‚π‡¡∑“§√‘‡≈∑ (Model
Repair II Blue, Dentsply-Sankin, Japan) ·≈â«π”‰ª∑¥ Õ∫

°”≈—ß·√ß¬÷¥¥â«¬‡§√◊ËÕß∑¥ Õ∫Õ‡π°ª√– ß§å (Universal
testing machine, Lloyd, England) ¥â«¬§«“¡‡√Á«À—«°¥
(crosshead speed) 1 ¡‘≈≈‘‡¡µ√/π“∑’ ‚¥¬„™â‚À≈¥‡´≈≈å (load
cell) ¢π“¥ 100 π‘«µ—π §”π«≥§à“°”≈—ß·√ß¬÷¥·∫∫¥÷ß„π
√–¥—∫®ÿ≈¿“§ (‡¡°–æ“ §“≈) ®“°§«“¡µâ“π∑“π·√ß¬÷¥
·∫∫¥÷ß√–¥—∫®ÿ≈¿“§ (π‘«µ—π) µàÕæ◊Èπ∑’Ë„π°“√¬÷¥µ‘¥ (µ“√“ß
¡‘≈≈‘‡¡µ√) ·≈–π”™‘Èπ∑¥ Õ∫¡“»÷°…“√Ÿª·∫∫°“√·µ°À—°
¿“¬„µâ°≈âÕß®ÿ≈∑√√»πå™π‘¥ ‡µÕ√‘‚Õ°”≈—ß¢¬“¬ 40 ‡∑à“
°“√·µ°À—°∑’Ë‡°‘¥¿“¬„π‡§≈◊Õ∫øíπ‡π◊ÈÕøíπ ‡√´‘π´’‡¡πµåÀ√◊Õ
‡√ ‘́π§Õ¡‚æ ‘µ®—¥‡ªìπ°“√·µ°À—°·∫∫‚§Œ’´’ø (cohesive
failure) °“√·µ°À—°∑’Ë‡°‘¥∫√‘‡«≥√Õ¬µàÕ√–À«à“ß´’‡¡πµå°—∫øíπ
®—¥‡ªìπ°“√·µ°À—°·∫∫·Õ¥Œ’´’ø (adhesive failure)

°“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘ ∑”°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬
°”≈—ß·√ß¬÷¥·∫∫¥÷ß√–¥—∫®ÿ≈¿“§ (mean bond strength)
√–À«à“ß‡√´‘π´’‡¡πµåµà“ßº≈‘µ¿—≥±å°—π ‚¥¬„™â°“√«‘‡§√“–Àå
§«“¡·ª√ª√«π∑“ß‡¥’¬« (One-way ANOVA) ·≈–∑¥ Õ∫
§«“¡·µ°µà“ß§à“‡©≈’Ë¬·∫∫æÀŸ§Ÿ≥™π‘¥·∑¡·Œπ (Tamhane

√Ÿª∑’Ë 1 ·ºßº—ß°“√‡µ√’¬¡™‘Èπ∑¥ Õ∫

Fig. 1 Schematic study design
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µ“√“ß∑’Ë 1  à«πª√–°Õ∫·≈–«‘∏’°“√„™âß“π‡√´‘π ’́‡¡πµå

Table 1 Composition and application of the luting resin cements

Materials Composition Application

Panavia F 2.0 Primer A: HEMA, 10-MDP, 5-NMSA, water, Mix equal amounts of ED primer 2.0
(Kuraray accelerator liquids A and B.
Medical Primer B: 5-NMSA, accelerator, water, sodium Apply the mix on the bonding substrate
Inc.,Tokyo, benzene sulfinate with a brush and leave it undisturbed
Japan) Paste A: 10-MDP, hydrophobic aromatic for 30s. Dry with a gentle air flow.

dimethacrylate, hydrophobic aliphatic Mix equal amounts of base and
dimethacrylate, hydrophilic dimethacrylate, catalyst for 20s, apply the cement
silanated silica, photoinitiator, dibenzoyl peroxide onto the primed substrate.
Paste B: hydrophobic aromatic dimethacrylate, Let the cement autocure for 3 min.
hydrophobic aliphatic dimethacrylate, hydrophilic Apply Oxiguard 2.0 along exposed margins.
dimethacrylate, sodium aromatic sulfinate, Light cure for 20s from each side.
accelerator, sodium fluoride, silanated barium glass

Rely X U100 Catalyst: glass powder, substituted Mix equal amounts of base and
(3M/ESPE, dimethacrylate, silane treatead silica, sodium catalyst for 20s.
USA) P-toluenesulfinate, calcium hydroxide Apply the cement onto the substrate.

Base: glass powder, methacrylated phosphoric Let the cement autocure for 3 min.
acid esters, triethylene glycol dimethacrylate, silane Light cure for 20s from each side.
treated silica, sodium persulfate

Maxcem Resin Matrix: acidic monomer- Mix base and catalyst through the
(Kerr, USA) glyceroldimethacrylate dihydrogen phosphate automix dual-barrel syringe.

(GPDM), comonomers including mono-, di-, Apply the cement onto the substrate.
and tri-functional methacrylate monomers, Let the cement autocure for 3 min.
proprietary self-cure redox initiator, photoinitiator, Light cure for 20s from each side.
stabilizer
Three Fillers: (with an average particle size of 3.6 µm.)
barium glass filler, fluoroaluminosilicate
glass filler, fumed silica

Multilink Monomer matrix: dimethacrylate adhesive Mix base and catalyst through the
Sprint monomer, methacrylated phosphoric acid ester, automix dual-barrel syringe.
(Ivoclar- initiators/stabilizers-benzoylperoxide Apply the cement onto the substrate.
Vivadent, Fillers: (The mean particle size is 5 µm.) Let the cement autocure for 3 min.
Liechtenstein) barium glass, ytterbium trifluoride and silicon Light cure for 20s from each side.

dioxide

HEMA: 2-hydroxyethyl methacrylate; 10-MDP: 10-methacryloyloxydecyl dihydrogen phosphate; 5-NMSA:
N-methacryloxyl-5-aminosalicylic acid
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Multiple Comparison) ·≈–‡ª√’¬∫‡∑’¬∫§à“°”≈—ß·√ß¬÷¥

√–¥—∫®ÿ≈¿“§‡©≈’Ë¬√–À«à“ß·√ß¬÷¥°—∫‡§≈◊Õ∫øíπ·≈–°”≈—ß·√ß¬÷¥

°—∫‡π◊ÈÕøíπ„πº≈‘µ¿—≥±å‡¥’¬«°—π ¥â«¬°“√∑¥ Õ∫§à“∑’À“§«“¡

·µ°µà“ß¢Õß§à“‡©≈’Ë¬·∫∫ 2 °≈ÿà¡∑’Ë‡ªìπÕ‘ √–µàÕ°—π (Inde-

pendent Sample t-test) ·≈–„™â ∂‘µ‘·∫∫πÕπæ“√“‡¡µ√‘°´å

·∫∫‰§ ·§«√å „π°“√«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß√Ÿª·∫∫°“√

·µ°À—°∑’Ë‡°‘¥¢÷Èπ ‚¥¬°“√«‘‡§√“–Àå∑“ß ∂‘µ‘∑—ÈßÀ¡¥„™â‚ª√·°√¡

‡Õ æ’‡Õ ‡Õ  ‡«Õ√å™—Ëπ 13 ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈°“√»÷°…“

°“√«‘®—¬π’È‰¡àæ∫°“√·µ°À—°¢Õß™‘Èπ∑¥≈Õß°àÕπ°“√∑¥ Õ∫

§à“°”≈—ß·√ß¬÷¥ (prematurely failed specimens) „π∑ÿ°°≈ÿà¡

∑¥≈Õß

°”≈—ß·√ß¬÷¥°—∫‡§≈◊Õ∫øíπ

°“√∑¥ Õ∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬·∫∫æÀŸ§Ÿ≥ ∑’Ë√–¥—∫

π—¬ ”§—≠ 0.05 æ∫«à“ §à“°”≈—ß·√ß¬÷¥°—∫‡§≈◊Õ∫øíπ¢Õß

æ“π“‡«’¬‡Õø 2.0 ¡’§à“ Ÿß°«à“§à“°”≈—ß·√ß¬÷¥¢Õß´’‡¡πµå

º≈‘µ¿—≥±åÕ◊ËπÊ ∑’Ë∑¥ Õ∫  à«π°”≈—ß·√ß¬÷¥°—∫‡§≈◊Õ∫øíπ

¢Õß√’‰≈‡Õ° ǻ¬Ÿ 100 ·¡§‡´¡ ·≈–¡—≈µ‘≈‘ß§å ª√‘π‰¡à¡’§«“¡

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (µ“√“ß∑’Ë 2)

°”≈—ß·√ß¬÷¥°—∫‡π◊ÈÕøíπ

°“√∑¥ Õ∫§«“¡·µ°µà“ß§à“‡©≈’Ë¬·∫∫æÀŸ§Ÿ≥ ∑’Ë√–¥—∫

π—¬ ”§—≠ 0.05 æ∫«à“ §à“°”≈—ß·√ß¬÷¥°—∫‡π◊ÈÕøíπ¢Õßæ“π“-

‡«’¬‡Õø 2.0 ¡’§à“ Ÿß°«à“§à“°”≈—ß·√ß¬÷¥¢Õß√’‰≈‡Õ° ǻ¬Ÿ 100 ·≈–

¡—≈µ‘≈‘ß§å ª√‘πÕ¬à“ß¡’π—¬ ”§—≠ ·µà‰¡à·µ°µà“ß®“°§à“°”≈—ß

·√ß¬÷¥¢Õß·¡§‡´¡ „π¢≥–∑’Ë°”≈—ß·√ß¬÷¥¢Õß¡—≈µ‘≈‘ß§å ª√‘π

¡’§à“µË”∑’Ë ÿ¥ (µ“√“ß∑’Ë 2)

°“√∑¥ Õ∫§à“‡©≈’Ë¬·∫∫ 2 °≈ÿà¡∑’Ë‡ªìπÕ‘ √–µàÕ°—π ∑’Ë

√–¥—∫π—¬ ”§—≠ 0.05 æ∫«à“ §à“°”≈—ß·√ß¬÷¥√–À«à“ß‡§≈◊Õ∫øíπ

·≈–‡π◊ÈÕøíπ„πº≈‘µ¿—≥±åæ“π“‡«’¬‡Õø 2.0 ·≈–·¡§‡´¡‰¡à¡’

§«“¡·µ°µà“ß°—π ·µà„πº≈‘µ¿—≥±å√’‰≈‡Õ°´å¬Ÿ 100 ·≈–

¡—≈µ‘≈‘ß§å ª√‘π¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (µ“√“ß∑’Ë 2)

µ“√“ß∑’Ë 2 §à“·√ß¬÷¥‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (‡¡°°–ª“ §“≈)

Table 2 Mean bond strength and standard deviation (MPa)

Panavia F 2.0 Rely X U100 Maxcem Multilink Sprint

Bond to enamel

18.4 ± 4.8a,1 14.1 ± 3.8b,1 12.4 ± 4.7b,1 10.8 ± 3.7b,1

(N=24)

Bond to dentin

16.8 ± 4.6a,1 11.7 ± 2.6b,2 13.1 ± 5.3a,b,1 5.1 ± 2.3c,2

(N=24)

For each horizontal row: value with identical letters indicates no statistically significant difference (p > 0.05)

For each vertical column: value with identical numbers indicates no statistically significant difference (p > 0.05)



« ∑—πµ ®ÿÃ“œ 2551;31:201-12 ¬ÿ∑∏π“ §Ÿ«ÿ≤¬“°√, ™—¬«—≤πå ¡≥’πÿ…¬å 207

√Ÿª·∫∫°“√·µ°À—°∑’Ëæ∫¿“¬À≈—ß°“√∑¥ Õ∫°”≈—ß·√ß¬÷¥
∑—Èß°—∫‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ ‡ªìπ°“√·µ°À—°∫√‘‡«≥√Õ¬µàÕ
√–À«à“ß‡§≈◊Õ∫øíπÀ√◊Õ‡π◊ÈÕøíπ°—∫ ’́‡¡πµå (adhesive failure
at cement-tooth interface) ¡“°∑’Ë ÿ¥√âÕ¬≈– 90.6 ·≈–‰¡à
æ∫§«“¡·µ°µà“ß¢Õß√Ÿª·∫∫°“√·µ°À—°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
√–À«à“ß´’‡¡πµå·µà≈–º≈‘µ¿—≥±å (µ“√“ß∑’Ë 3)

«‘®“√≥å

°“√«‘®—¬π’Èæ¬“¬“¡®—¥‡µ√’¬¡ ¿“æ·≈–¢—ÈπµÕπ°“√
∑”ß“πµà“ßÊ „Àâ§≈â“¬§≈÷ß°—∫°“√∑”ß“π„π§≈‘π‘°¡“°∑’Ë ÿ¥
°“√‡µ√’¬¡º‘«‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ®–„™â‡¢Á¡°√Õ°“°‡æ™√
§«“¡≈–‡Õ’¬¥¡“µ√∞“π·≈–∑”°“√‡ª≈’Ë¬π‡¢Á¡°√Õ∑ÿ°§√—ÈßµàÕ
øíπÀπ÷Ëß´’Ë ‚¥¬„™â·√ß°¥¢≥–°√Õøíπ‡∑à“°—∫ 100 °√—¡ ´÷Ëß
‡ªìπ·√ß∑’Ë∑—πµ·æ∑¬å à«π„À≠à„™â„π°“√°√Õøíπ8 ‡æ◊ËÕ§«∫§ÿ¡
™—Èπ ‡¡’¬√å„Àâ‡À¡◊Õπ°—π„πøíπ∑ÿ°´’Ë §«∫§ÿ¡§«“¡Àπ“¢Õß
´’‡¡πµå¬÷¥™‘Èπß“π„ÀâÀπ“ª√–¡“≥ 80 ‰¡‚§√‡¡µ√ ÷́Ëß‡ªìπ
§«“¡Àπ“¢Õß™—Èπ‡´≈øá·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå∑’Ë„™â¬÷¥™‘Èπß“π
Õ‘π‡≈¬å™π‘¥‡´√“¡‘°7 ·≈–§√Õ∫øíπ∑Õß10 πÈ”Àπ—°∑’Ë„™â°¥
™‘Èπß“π¢≥–∑”°“√¬÷¥µ‘¥°—∫º‘«øíπ‡∑à“°—∫ 1000 °√—¡ ‡©≈’Ë¬
ª√–¡“≥ 40 °√—¡µàÕµ“√“ß¡‘≈≈‘‡¡µ√ ´÷Ëß‡∑’¬∫‰¥â°—∫·√ß°¥
ª°µ‘∑’Ë∑—πµ·æ∑¬å„™â„π°“√¬÷¥§√Õ∫øíπ11 ·≈–´’‡¡πµå¬÷¥

™‘Èπß“π∑’Ë„™â„π°“√»÷°…“π’È®–¡’°“√°àÕµ—« Õß√Ÿª·∫∫√à«¡°—π
‚¥¬®–„Àâ‡°‘¥°“√°àÕµ—«¥â«¬ªØ‘°‘√‘¬“‡§¡’‡ªìπ‡«≈“ 3 π“∑’
µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ (√’‰≈‡Õ° ǻ¬Ÿ 100 ·≈–·¡§‡´¡)
°àÕπ∑’Ë®–°”®—¥´’‡¡πµå à«π‡°‘πÕÕ° ®“°π—Èπ∑”„Àâ´’‡¡πµå‡°‘¥
°“√∫à¡µ—«¥â«¬· ß ‚¥¬°“√©“¬· ß‚¥¬√Õ∫

°“√«‘®—¬π’ÈµâÕß°“√∑√“∫°”≈—ß·√ß¬÷¥√–À«à“ß´’‡¡πµå¬÷¥
™‘Èπß“π°—∫‡§≈◊Õ∫øíπÀ√◊Õ‡π◊ÈÕøíπ ¥—ßπ—Èπº‘«™‘Èπß“π‡√´‘π
§Õ¡‚æ ‘µ∑’Ëπ”¡“¬÷¥µ‘¥·≈–‡ªìπ à«πÀπ÷Ëß¢Õß™‘Èπ∑¥ Õ∫®÷ß∂Ÿ°‡ªÉ“
¥â«¬Õπÿ¿“§Õ–≈Ÿ¡‘‡π’¬¡ÕÕ°‰´¥å ∑“‰´‡≈π·≈– “√¬÷¥µ‘¥
°àÕπ∑”°“√¬÷¥µ‘¥°—∫º‘«øíπ‚¥¬„™â´’‡¡πµå ‡π◊ËÕß¡“®“°°“√
‡µ√’¬¡º‘«‡√ ‘́π §Õ¡‚æ ‘µ¥â«¬«‘∏’π’È®–∑”„Àâ§à“°”≈—ß·√ß¬÷¥
¢Õß‡√ ‘́π§Õ¡‚æ ‘µ°—∫‡√ ‘́π´’‡¡πµå∑’Ë§àÕπ¢â“ß Ÿß12 Õ¬à“ß‰√
°Áµ“¡ ¢∫«π°“√¥—ß°≈à“«®–‰¡à Õ¥§≈âÕß°—∫§”·π–π”¢Õß
∫√‘…—∑ºŸâº≈‘µ„π°“√„™â‡√ ‘́π ’́‡¡πµå

„π°“√«‘®—¬π’È „™â‡√ ‘́π´’‡¡πµåº≈‘µ¿—≥±åæ“π“‡«’¬‡Õø 2.0
‡ªìπµ—«‡ª√’¬∫‡∑’¬∫ ‡æ√“–‡ªìπ‡´≈øá‡Õ∑™å‡√´‘π´’‡¡πµå∑’Ë¡’¢—Èπ
µÕπ°“√ª√—∫ ¿“æøíπ¥â«¬ “√‰æ√‡¡Õ√å°àÕπ ÷́Ëß¡ÕπÕ‡¡Õ√å
∑’Ë¡’§«“¡‡ªìπ°√¥„π “√‰æ√‡¡Õ√å®–∑”Àπâ“∑’Ëª√—∫ ¿“æº‘«øíπ
°àÕπ°“√¬÷¥§≈â“¬§≈÷ß°—∫°“√„™â‡´≈øá·Õ¥Œ’´’ø‡√ ‘́π´’‡¡πµå∑’Ë
‡ªìπ°“√√«¡‡Õ“¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥‡¢â“‡ªìπ à«πÀπ÷Ëß
¢Õß´’‡¡πµå ‚¥¬º≈®“°°“√«‘®—¬§√—Èßπ’Èæ∫«à“ §à“°”≈—ß·√ß¬÷¥

µ“√“ß∑’Ë 3 ®”π«π·≈–√âÕ¬≈–¢Õß≈—°…≥–°“√·µ°À—°¢Õß™‘Èπ∑¥ Õ∫

Table 3 Number and percentage of failed specimens

Bond to enamel (N=24) Bond to dentin (N=24)

Panavia Rely X Maxcem Multilink Panavia Rely X Maxcem Multilink
F 2.0 U 100 Sprint F 2.0 U 100 Sprint

Cohesive in tooth 0 0 0 0 0 0 1 0
(0%) (0%) (0%) (0%) (0%) (0%) (4.2%) (0%)

Adhesive at 22 22 20 24 22 22 18 24
tooth/cement (91.7%) (91.7%) (83.3%) (100%) (91.7%) (91.7%) (75.0%) (100%)
Cohesive in luting 2 2 4 0 2 2 5 0
cement (8.3%) (8.3%) (16.7%) (0%) (8.3%) (8.3%) (20.8%) (0%)
Cohesive in resin 0 0 0 0 0 0 0 0
composite (0%) (0%) (0%) (0%) (0%) (0%) (0%) (0%)



CU Dent J. 2008;31:201-12Khuwuttayakorn Y,  Maneenut C208

°—∫‡§≈◊Õ∫øíπ¢Õßæ“π“‡«’¬‡Õø 2.0 ¡’§à“ Ÿß°«à“‡´≈øá·Õ¥-

Œ’´’ø‡√ ‘́π´’‡¡πµå∑ÿ°º≈‘µ¿—≥±å ÷́Ëß Õ¥§≈âÕß°—∫°“√º≈¢Õß

»÷°…“Õ◊ËπÊ ∑’Ë∑”¡“°àÕπÀπâ“π’È5,7-11 ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°

°“√„™âÕ’¥’‰æ√‡¡Õ√å (ED-primer) ∑’Ë¡’§«“¡Àπ◊¥πâÕ¬·≈–¡’

§ÿ≥ ¡∫—µ‘„π°“√‰À≈·ºà∑’Ë¥’„π°“√ª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ

°àÕπ°“√„™â‡√ ‘́π´’‡¡πµå  àßº≈„Àâ¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ

°√¥„πÕ’¥’‰æ√‡¡Õ√å¡’ª√– ‘∑∏‘¿“æ„π°“√ª√—∫ ¿“æ™—Èπ ‡¡’¬√å

„Àâ‡À¡“– ¡µàÕ°“√¬÷¥µ‘¥‰¥â¥’°«à“‡´≈øá·Õ¥Œ’´’ø‡√ ‘́π´’‡¡πµå

·¡â«à“ºŸâ«‘®—¬‰¥â„™â·√ß 1000 °√—¡ „π°“√°¥™‘Èπ‡√´‘π§Õ¡‚æ ‘µ

µ≈Õ¥√–¬–‡«≈“°“√°àÕµ—«¢Õß ’́‡¡πµå ´÷Ëßπà“®–∑”„Àâ‡´≈øá-

·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå —¡º— º‘«øíπ‰¥âÕ¬à“ß ¡∫Ÿ√≥å ·µà°“√

·∑√° ÷́¡¢Õß‡√ ‘́π´’‡¡πµå‡¢â“‰ª∑’Ëº‘«‡§≈◊Õ∫øíπ‡æ◊ËÕ‰ªª√—∫

 ¿“æπ—Èπ Õ“®‡°‘¥¢÷Èπ‰¡à ¡∫Ÿ√≥åπ—°‡¡◊ËÕ‡∑’¬∫°—∫°“√„™â “√

Õ’¥’‰æ√‡¡Õ√å∑’Ë¡’§«“¡Àπ◊¥πâÕ¬°«à“ Õ¬à“ß‰√°Áµ“¡ ≈—°…≥–

°“√·µ°À—°¢Õß™‘Èπ∑¥ Õ∫∑—Èß„π°≈ÿà¡‡´≈øá‡Õ∑™å‡√´‘π´’‡¡πµå

·≈–°≈ÿà¡‡´≈øá·Õ¥Œ’´’ø‡√ ‘́π´’‡¡πµå à«π„À≠à®–æ∫°“√·µ°

À—°∫√‘‡«≥√Õ¬µàÕ√–À«à“ß´’‡¡πµå°—∫‡§≈◊Õ∫øíπ‡À¡◊Õπ°—π ´÷Ëß

· ¥ß„Àâ‡ÀÁπ«à“°“√¬÷¥µ‘¥¢Õß‡´≈øá‡Õ∑™å‡√ ‘́π´’‡¡πµå·≈–‡´≈øá-

·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå‡°‘¥„π™—Èπ¢Õß ‡¡’¬√å‡∑à“π—Èπ  à«π„À≠à

¢Õß¡ÕπÕ‡¡Õ√å„π‡√ ‘́π ’́‡¡πµå®–‰¡à¡’ª√– ‘∑∏‘¿“æ‡æ’¬ßæÕ

„π°“√·∑√°´÷¡≈ß‰ª„π‡§≈◊Õ∫øíπ¥â“π≈à“ß‡æ◊ËÕ √â“ß™—Èπ‰Œ∫√‘¥

(hybrid layer) §à“°”≈—ß·√ß¬÷¥°—∫‡§≈◊Õ∫øíπ¢Õßæ“π“‡«’¬‡Õø

2.0 ·¡â«à“®–¡’§à“ Ÿß°«à“§à“°”≈—ß·√ß¬÷¥¢Õß‡´≈øá·Õ¥Œ’´’ø

‡√´‘π´’‡¡πµå ·µà°Á¬—ßπâÕ¬°«à“§à“·√ß¬÷¥¢Õß‡√´‘π´’‡¡πµå∑’Ë„™â

√à«¡°—∫ “√¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ∑™å5,6 ®“°°“√»÷°…“¢Õß

Yoshioka ·≈–§≥–13 æ∫«à“  “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å

Õ¬à“ßÕàÕπ (mild self-etch adhesive) ∑’Ë¡’§à“§«“¡‡ªìπ

°√¥¥à“ß¡“°°«à“ 2 ‰¡à “¡“√∂°—¥°√àÕπº‘«‡§≈◊Õ∫øíπ‰¥âÕ¬à“ß

¡’ª√– ‘∑∏‘¿“æ‡¡◊ËÕ‡∑’¬∫°—∫°“√„™â “√¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ∑™å

∑’Ë„™â°√¥øÕ øÕ√‘°„π°“√°—¥º‘«øíπ  ”À√—∫°“√¬÷¥µ‘¥°—∫

‡§≈◊Õ∫øíπ¢Õß‡´≈øá·Õ¥Œ’́ ’ø‡√´‘π´’‡¡πµåº≈‘µ¿—≥±å√’‰≈‡Õ° ǻ¬Ÿ

100 ·¡§‡´¡ ·≈–¡—≈µ‘≈‘ß§å ª√‘ππ—Èπ °“√«‘®—¬π’Èæ∫«à“ º≈‘µ-

¿—≥±å∑—Èß “¡™π‘¥„Àâ§à“°”≈—ß·√ß¬÷¥∑’Ë‰¡à·µ°µà“ß°—π ·¡â«à“

‡´≈øá·Õ¥Œ’´’ø‡√ ‘́π´’‡¡πµå∑—Èß 3 º≈‘µ¿—≥±å®–ª√–°Õ∫¥â«¬

·Õ¥Œ’´’ø¡ÕπÕ‡¡Õ√å∑’Ë·µ°µà“ß°—π ·µà°“√∑’Ë„™â¡ÕπÕ‡¡Õ√å¡’

§«“¡‡ªìπ°√¥„π°“√ª√—∫ ¿“æº‘«øíπ‡À¡◊Õπ°—π ·≈–§«“¡

¢âπÀπ◊¥∑’Ë„°≈â‡§’¬ß°—π ∑”„Àâ§à“°”≈—ß·√ß¬÷¥∑’Ë‰¥â‰¡à·µ°µà“ß°—π

 ”À√—∫§à“°”≈—ß·√ß¬÷¥°—∫‡π◊ÈÕøíπ∑’Ë°“√«‘®—¬§√—Èßπ’Èæ∫«à“

æ“π“‡«’¬‡Õø 2.0 „Àâ§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥ Ÿß°«à“‡´≈øá·Õ¥-

Œ’´’ø‡√´‘π´’‡¡πµåπ—Èπ §ß‡π◊ËÕß¡“®“°°“√∑’ËÕ’¥’‰æ√‡¡Õ√å∑’Ë„™â

√à«¡°—∫æ“π“‡«’¬‡Õø 2.0 ∑”Àπâ“∑’Ëª√—∫ ¿“æ™—Èπ ‡¡’¬√å„Àâ

‡À¡“– ¡µàÕ°“√¬÷¥µ‘¥ (modified smear layer) ®“°°“√

»÷°…“¢Õß Al-Assaf ·≈–§≥–2 ∂÷ß°“√≈–≈“¬·√à∏“µÿ¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ¿“¬À≈—ß°“√∑“Õ’¥’‰æ√‡¡Õ√å∑’Ë

‡π◊ÈÕøíπ·≈â«∑”°“√≈â“ßÕÕ°¥â«¬·Õ´’‚∑π (acetone) ·≈–πÈ”

æ∫«à“  “¡“√∂°”®—¥™—Èπ ‡¡’¬√åÕÕ°‰¥âÀ¡¥·≈–¡’°“√‡ªî¥¢Õß

∑àÕ‡π◊ÈÕøíπ„π∫“ßµ”·Àπàß  à«π°“√„™â‡´≈øá·Õ¥Œ’́ ’ø‡√ ‘́π´’‡¡πµå

À≈—ß®“°∑“´’‡¡πµå∑’Ëº ¡·≈â«‰«â∑’Ë‡π◊ÈÕøíπ 3 π“∑’·≈–∑”°“√

≈â“ßÕÕ°¥â«¬·Õ´’‚∑π·≈–πÈ” ®–æ∫«à“ “¡“√∂°”®—¥™—Èπ

 ‡¡’¬√åÕÕ°‡æ’¬ß∫“ß à«π·≈–¬—ßæ∫ ‡¡’¬√åæ≈—§¿“¬„π∑àÕ‡π◊ÈÕøíπ

∑”„Àâ°“√„™âæ“π“‡«’¬‡Õø 2.0 ¡’ª√‘¡“≥°“√≈–≈“¬·√à∏“µÿ

ÕÕ°®“°‡π◊ÈÕøíπ¡“°°«à“°“√„™â‡´≈øá·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå2

Õ¬à“ß‰√°Áµ“¡ √Ÿª·∫∫°“√·µ°À—°¿“¬À≈—ß°“√∑¥ Õ∫ à«π

„À≠à∑—Èß„π°≈ÿà¡‡´≈øá‡Õ∑™å‡√´‘π´’‡¡πµå·≈–°≈ÿà¡‡´≈øá·Õ¥-

Œ’´’ø‡√ ‘́π°Á¡’√Ÿª·∫∫‡¥’¬«°—π §◊Õ ‡°‘¥°“√·µ°À—°∫√‘‡«≥

√Õ¬µàÕ√–À«à“ß ’́‡¡πµå°—∫‡π◊ÈÕøíπ · ¥ß«à“ ≈—°…≥–°“√¬÷¥

µ‘¥∑’Ëæ∫πà“®–‡°‘¥‡ªìπ‡æ’¬ß™—Èπ∑’Ë√«¡°—π√–À«à“ß™—Èπ ‡¡’¬√å°—∫

‡√´‘π ’́‡¡πµå∑”„Àâ‡°‘¥‡ªìπ™—Èπ∑’Ë¡’§«“¡·¢Áß·√ßπâÕ¬ ‡¡◊ËÕ∑¥ Õ∫

°”≈—ß·√ß¬÷¥·∫∫¥÷ß®÷ß‡°‘¥À—°∫√‘‡«≥¥—ß°≈à“« ∂÷ß·¡â«à“®“°

°“√»÷°…“∑’Ëºà“π¡“· ¥ß„Àâ‡ÀÁπ«à“æ“π“‡«’¬‡Õø 2.0  “¡“√∂

‡°‘¥™—Èπ‰Œ∫√‘¥‰¥â2,7 ·µà°“√«‘®—¬§√—Èßπ’È®–„™â‡¢Á¡°√Õ∑’Ë¡’§«“¡

À¬“∫∑”„Àâ‰¥â™—Èπ ‡¡’¬√å∑’Ë¡’§«“¡Àπ“ ́ ÷ËßÕ“®∑”„ÀâÕ’¥’‰æ√‡¡Õ√å

¡’ª√– ‘∑∏‘¿“æ‰¡àæÕ‡æ’¬ß„π°“√∑”„Àâ‡°‘¥™—Èπ‰Œ∫√‘¥‰¥âÀ√◊Õ

‡°‘¥¢÷Èπ‡æ’¬ß∫“ß à«π Õ¬à“ß‰√°Áµ“¡ §à“°”≈—ß·√ß¬÷¥‡©≈’Ë¬∑’Ë¡’

µàÕ‡π◊ÈÕøíπ¢Õß·¡§‡´¡°—∫æ“π“‡«’¬‡Õø 2.0 ‰¡à¡’§«“¡·µ°

µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–·¡§‡´¡ª√–°Õ∫

¥â«¬¡ÕπÕ‡¡Õ√å´÷Ëß‡ªìπ à«π ”§—≠¢Õß°≈‰°°“√¬÷¥µ‘¥À≈“¬

™π‘¥ ‡™àπ °≈’‡´Õ√Õ≈‰¥‡¡∑“§√‘‡≈∑ (glycerol dimethacrylate)

·≈–‰¥‰Œ‚¥√‡®πøÕ ‡øµ (dihydrogen phosphate) ¡ÕπÕ‡¡Õ√å

‡À≈à“π’È®–ª√–°Õ∫Õ¬Ÿà„π “√¬÷¥µ‘¥º≈‘µ¿—≥±åµà“ßÊ ‡™àπ

ÕÕªµ‘∫Õπ‡Õø·Õ≈ (Optibond FL) ·≈– ÕÕªµ‘∫Õπ‚´‚≈

æ≈—  (Optibond Solo plus) ́ ÷Ëß‡ªìπ “√¬÷¥µ‘¥∑’Ë¡’§«“¡ “¡“√∂

„π°“√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ‰¥â¥’14 πÕ°®“°π’È °“√‡ª≈’Ë¬π “√

∑’Ë„™â‡√‘Ë¡„π°“√‡°‘¥æÕ≈‘‡¡Õ√å®“°‡∫π‚´Õ‘≈‡æÕ√åÕÕ°‰´¥å
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(benzoylperoxide) ·≈–‡∑Õ√å‡∑’¬√’‡Õ¡’π (tertiary amine)

´÷Ëß¡’ªí≠À“§«“¡‰¡à‡¢â“°—π°—∫¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥

´÷Ëß àßº≈µàÕ°“√‡°‘¥æÕ≈‘‡¡Õ√å15 ¡“‡ªìπ√–∫∫ “√∑’Ë„™â‡√‘Ë¡‡°‘¥

ªØ‘°‘√‘¬“·∫∫ÕÕ°´‘‡¥™—π-√’¥—°™—π (oxidation reduction

initiator system) °ÁÕ“®‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë∑”„Àâ·¡§‡´¡

∫à¡µ—«‰¥â ¡∫Ÿ√≥å·≈–‡°‘¥§«“¡·¢Áß·√ß„π°“√¬÷¥µ‘¥∑’Ë¥’¢÷Èπ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“°”≈—ß·√ß¬÷¥°—∫‡π◊ÈÕøíπ¢Õß‡´≈øá-

·Õ¥Œ’́ ’ø‡√´‘π´’‡¡πµå∑—Èß 3 º≈‘µ¿—≥±åæ∫«à“√’‰≈‡Õ°´å¬Ÿ 100 °—∫

·¡§‡´¡„Àâ§à“°”≈—ß·√ß¬÷¥∑’Ë‰¡à·µ°µà“ß°—π ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“

®“°°≈‰°°“√¬÷¥µ‘¥∑’ËÕ“»—¬¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥

‡À¡◊Õπ°—π °“√¡’ª√‘¡“≥«— ¥ÿÕ—¥·∑√°∑’Ë„°≈â‡§’¬ß°—π16 ·≈–

§à“§«“¡‡ªìπ°√¥¥à“ß∑’Ë„°≈â‡§’¬ß°—π17  à«π¡—≈µ‘≈‘ß§å ª√‘π∑’Ë¡’

§à“°”≈—ß·√ß¬÷¥∑’ËµË”°«à“‡´≈øá·Õ¥Œ’́ ’ø‡√´‘π´’‡¡πµå∑ÿ°º≈‘µ¿—≥±å

∑’Ë„™â∑¥ Õ∫π—Èπ §“¥«à“πà“‡°‘¥¡“®“°§«“¡‡ªìπ°√¥¥à“ß¢Õß

´’‡¡πµå∑’Ë¡’§à“ 4.218 ÷́Ëß¡’§à“ Ÿß°«à“√’‰≈‡Õ°´å¬Ÿ 100 ·≈–

·¡§‡´¡∑’Ë¡’§à“ª√–¡“≥ 2.0-2.417 ∑”„Àâ‰¡à “¡“√∂°—¥º‘«

‡π◊ÈÕøíπ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ∂÷ß·¡â«à“„π°“√¬÷¥µ‘¥°—∫

‡§≈◊Õ∫øíπ¢Õß¡—≈µ‘≈‘ß§å ª√‘π®–„Àâ§à“°”≈—ß·√ß¬÷¥‰¡à·µ°µà“ß

‡´≈øá·Õ¥Œ’´’ø‡√ ‘́π´’‡¡πµåº≈‘µ¿—≥±åÕ◊Ëπ ·µà¡—≈µ‘≈‘ß§å ª√‘π

°Á„Àâ§à“°”≈—ß·√ß¬÷¥‡©≈’Ë¬∑’ËµË”∑’Ë ÿ¥ πÕ°®“°π—Èπ¢π“¥¡«≈

‚¡‡≈°ÿ≈¢Õß¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥·≈–¢π“¥¢Õß«— ¥ÿ

Õ—¥·∑√°„π‡´≈øá·Õ¥Œ’´’ø‡√ ‘́π ’́‡¡πµå°Áπà“®– àßº≈µàÕ

ª√– ‘∑∏‘¿“æ°“√¬÷¥µ‘¥∑’Ë·µ°µà“ß°—π

°“√«‘®—¬π’Èæ∫«à“·¡§‡´¡„Àâ§à“°”≈—ß·√ß¬÷¥√–À«à“ß‡§≈◊Õ∫

øíπ·≈–‡π◊ÈÕøíπ∑’Ë‰¡àµà“ß°—π  à«π√’‰≈‡Õ°´å¬Ÿ 100 ·≈–

¡—≈µ‘≈‘ß§å ª√‘π„Àâ§à“°”≈—ß·√ß¬÷¥°—∫‡§≈◊Õ∫øíπ∑’Ë¥’°«à“°”≈—ß

·√ß¬÷¥°—∫‡π◊ÈÕøíπ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕ

øíπ¡’ª√‘¡“≥ “√Õπ‘π∑√’¬å ·≈– “√Õ‘π∑√’¬å∑’Ëµà“ß°—π ‡§≈◊Õ∫

øíπ´÷Ëß¡’ª√‘¡“≥ “√Õπ‘π∑√’¬å¡“°°«à“®–‡°‘¥æ—π∏–∑“ß‡§¡’‰¥â

¥’°«à“„π à«π¢Õß‡π◊ÈÕøíπ Õ’°∑—Èßª√‘¡“≥¢Õß “√Õ‘π∑√’¬å

®”æ«°§Õ≈≈“‡®π (collagen) „π™—Èπ ‡¡’¬√å¢Õß‡π◊ÈÕøíπ¡’

 à«π„π°“√¬—∫¬—Èß°“√·∑√° ÷́¡¢Õß¡ÕπÕ‡¡Õ√å„π‡π◊ÈÕøíπ

§à“§«“¡‡ªìπ°√¥¥à“ß¢Õß´’‡¡πµå°Á‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’ËÕ“® àß

º≈„Àâ°“√¬÷¥µ‘¥√–À«à“ß‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ∑’Ë·µ°µà“ß°—π

°“√¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπ¢Õß‡´≈øá·Õ¥Œ’́ ’ø‡√´‘π´’‡¡πµå

®“°°“√«‘®—¬π’È ®–„Àâ§à“°”≈—ß·√ß¬÷¥∑’ËπâÕ¬°«à“°“√„™â‡´≈øá-

‡Õ∑™å‡√´‘π´’‡¡πµåº≈‘µ¿—≥±åæ“π“‡«’¬‡Õø 2.0 ∑’Ë¡’¢—ÈπµÕπ

°“√‰æ√å¡‘Ëß ¡’°“√»÷°…“∑’Ëæ¬“¬“¡‡æ‘Ë¡°”≈—ß·√ß¬÷¥¢Õß‡´≈øá-

·Õ¥Œ’́ ’ø‡√ ‘́π´’‡¡πµå°—∫‡§≈◊Õ∫øíπ ‡™àπ °“√„™â°√¥øÕ øÕ√‘°

‡µ√’¬¡º‘«øíπ°àÕπ°“√„™â‡´≈øá·Õ¥Œ’́ ’ø‡√´‘π ’́‡¡πµåº≈‘µ¿—≥±å

√’‰≈‡Õ° ǻ¬Ÿπ‘‡´¡ °√¥øÕ øÕ√‘°¡’ª√– ‘∑∏‘¿“æ„π°”®—¥™—Èπ

 ‡¡’¬√å·≈–≈–≈“¬·√à∏“µÿÕÕ°®“°‡§≈◊Õ∫øíπ‰¥â¥’°«à“ ∑”„Àâ

°”≈—ß·√ß¬÷¥∑’Ë‰¥â¡’ Ÿß¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫°“√‰¡à„™â°√¥øÕ øÕ√‘°

‡µ√’¬¡º‘«‡§≈◊Õ∫øíπ7 Õ¬à“ß‰√°Áµ“¡ °“√„™â°√¥øÕ øÕ√‘°

‡µ√’¬¡º‘«‡π◊ÈÕøíπ°àÕπ°“√„™â‡´≈øá·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå

º≈‘µ¿—≥±å√’‰≈‡Õ°´å¬Ÿπ‘‡´¡ ∑”„Àâ°”≈—ß·√ß¬÷¥°—∫‡π◊ÈÕøíπ∑’Ë‰¥â

µË”≈ß‡¡◊ËÕ‡∑’¬∫°—∫°“√‰¡à„™â°√¥øÕ øÕ√‘° ‡π◊ËÕß®“° ’́‡¡πµå

∑’Ë¡’§«“¡Àπ◊¥ Ÿß®–‰¡à “¡“√∂·∑√°´÷¡‡¢â“‰ª¬—ß‚§√ß√à“ß

§Õ≈≈“‡®π∑’Ë‡°‘¥¢÷Èπ®“°°“√„™â°√¥øÕ øÕ√‘°‰¥â7  à«π°“√„™â

 “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å·∫∫¢—ÈπµÕπ‡¥’¬«‡µ√’¬¡º‘«‡§≈◊Õ∫

øíπ·≈–‡π◊ÈÕøíπ°àÕπ°“√„™â‡´≈øá·Õ¥Œ’́ ’ø‡√´‘π´’‡¡πµåº≈‘µ¿—≥±å

√’‰≈‡Õ°´å¬Ÿπ‘‡´¡  “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å·∫∫¢—ÈπµÕπ

‡¥’¬«®–¡’ª√– ‘∑∏‘¿“æ„π°“√ª√—∫ ¿“æ™—Èπ ‡¡’¬√å∫πº‘«‡§≈◊Õ∫

øíπ·≈–‡π◊ÈÕøíπ‰¥â¥’°«à“  àßº≈„Àâ§à“°”≈—ß·√ß¬÷¥∑—Èß°—∫‡§≈◊Õ∫

øíπ·≈–‡π◊ÈÕøíπ Ÿß¢÷Èπ6 ®“°º≈°“√«‘®—¬π’È æ∫«à“ §à“°”≈—ß·√ß

¬÷¥°—∫∑—Èß‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ¢Õß‡´≈øá·Õ¥Œ’´’æ‡√´‘π

´’‡¡πµåº≈‘µ¿—≥±å√’‰≈‡Õ° ǻ¬Ÿ 100 „Àâ§à“∑’ËµË”°«à“°“√„™â‡´≈øá-

‡Õ∑´å‡√´‘π´’‡¡πµåæ“π“‡«’¬‡Õø 2.0 ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√

«‘®—¬¥—ß°≈à“«¢â“ßµâπ6 ‡π◊ËÕß®“°°“√„™â “√¬÷¥µ‘¥√–∫∫

‡´≈øá‡Õ∑™å·∫∫¢—ÈπµÕπ‡¥’¬«‡µ√’¬¡º‘«øíπ°àÕπ°“√„™â´’‡¡πµå

¡’°≈‰°°“√∑”ß“π§≈â“¬°—∫¢—ÈπµÕπ°“√‰æ√å¡‘Ëß„π‡´≈øá‡Õ∑™å

‡√´‘π´’‡¡πµåæ“π“‡«’¬‡Õø 2.0

 √ÿª

°“√¬÷¥µ‘¥°—∫øíπ¢Õß‡´≈øá·Õ¥Œ’´’ø‡√ ‘́π ’́‡¡πµå¡’

ª√– ‘∑∏‘¿“æ¥âÕ¬°«à“°“√¬÷¥µ‘¥¢Õß‡´≈øá‡Õ∑™å‡√ ‘́π´’‡¡πµå

º≈‘µ¿—≥±åæ“π“‡«’¬‡Õø 2.0  à«π‡´≈øá·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå

∑’Ëπ”¡“∑¥ Õ∫∑ÿ°º≈‘µ¿—≥±å¡’ª√– ‘∑∏‘¿“æ°“√¬÷¥µ‘¥°—∫‡§≈◊Õ∫

øíπ∑’Ë‰¡à·µ°µà“ß°—π ·µà¡’§«“¡·µ°µà“ß°—π„π°“√¬÷¥µ‘¥°—∫

‡π◊ÈÕøíπ ‚¥¬¡—≈µ‘≈‘ß§å ª√‘π¡’ª√– ‘∑∏‘¿“æ°“√¬÷¥µ‘¥°—∫‡π◊ÈÕ

øíπµË”∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫´’‡¡πµåÕ◊Ëπ∑’Ëπ”¡“∑¥ Õ∫
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§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ß“π«‘®—¬π’È

‰¥â√—∫∑ÿπ π—∫ πÿπ®“° ∑ÿπÕÿ¥Àπÿπ«‘∑¬“π‘æπ∏å ”À√—∫π‘ ‘µ
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Abstract

Objective To compare microtensile bond strength at enamel or dentin-resin interface of self-etch
resin cements.

Material and methods Enamel or dentin surface of human third molars were flattened using a high-
speed diamond bur. Resin composite blocks (Filtex Z350) were bonded to tooth surface using a self-
etch resin cement (Panavia F 2.0) and three self adhesive resin cements (Rely X U100, Maxcem and
Multilink Sprint). The specimens were stored for 24 hours in distilled water at 37 ÌC, the specimens
were sectioned into hourglass shape and tested for µTBS testing at a cross-head speed of 1 mm/min.
Mean bond strength were analyzed with One-way ANOVA. Tamhane Multiple Comparison and Inde-
pendent Sample t-test (α=0.05).

Results Mean bond strength to enamel of Panavia F 2.0 was significantly higher than those of Rely X
U100, Maxcem and Multilink Sprint. The bond strength to dentin of Panavia F 2.0 was not significantly
different from that of Maxcem but significantly higher than those of Rely X U100 and Multilink Sprint.
Multilink Sprint showed the lowest bond strength to dentin. The bond strength to enamel and dentin of
Panavia F 2.0 and Maxcem were comparable. Meanwhile, higher bond strengths  to enamel than to
dentin of Rely X U100 and Multilink Sprint were noticed.

Conclusion The bonding effectiveness of self-adhesive resin cements to enamel and dentin is lower
than that of a self-etch resin cement. Self adhesive resin cements showed no difference in bond
strength to enamel but vice versa in dentin.

(CU Dent J. 2008;31:201-12)

Key words: dentin; enamel; microtensile bond strength; self adhesive resin cement
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