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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‡√´‘π‚§µ∑‘ßµàÕ°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß‡√´‘π´’‡¡πµå·≈–‡π◊ÈÕøíπ

«— ¥ÿ·≈–«‘∏’°“√ øíπ°√“¡¡πÿ…¬å®”π«π 40 ´’Ë ∂Ÿ°µ—¥¥â“π∫¥‡§’È¬«„π·π«√–π“∫‡æ◊ËÕ‡º¬„Àâ‡ÀÁπ‡π◊ÈÕøíπ¥â«¬
‡§√◊ËÕßµ—¥øíπ§«“¡‡√Á«µË” ®“°π—Èπ¢—¥º‘«‡π◊ÈÕøíπ¥â«¬°√–¥“…´‘≈‘°Õπ§“√å‰∫¥å§«“¡≈–‡Õ’¬¥ 600 °√‘∑ ·∫àßøíπ‡ªìπ 4 °≈ÿà¡
‰¥â·°à 1) ‡π◊ÈÕøíπ∑’Ë‰¡à‡§≈◊Õ∫¥â«¬‡√ ‘́π‚§µ∑‘ß·≈â«¬÷¥¥â«¬æ“π“‡«’¬‡Õø∑Ÿ 2) ‡π◊ÈÕøíπ∑’Ë‡§≈◊Õ∫¥â«¬‡√ ‘́π‚§µ∑‘ß
·≈â«¬÷¥¥â«¬æ“π“‡«’¬‡Õø∑Ÿ 3) ‡π◊ÈÕøíπ∑’Ë‰¡à‡§≈◊Õ∫¥â«¬‡√ ‘́π‚§µ∑‘ß·≈â«¬÷¥¥â«¬´ÿª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ ·≈–
4) ‡π◊ÈÕøíπ∑’Ë‡§≈◊Õ∫¥â«¬‡√´‘π‚§µ∑‘ß·≈â«¬÷¥¥â«¬´ÿª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ ‡°Á∫™‘Èπß“π∑—ÈßÀ¡¥‰«â¿“¬„µâ§«“¡™◊Èπ
 —¡æ—∑∏å√âÕ¬≈– 100 ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß π”™‘Èπß“π¡“‡µ√’¬¡‡ªìπ√Ÿª¡‘π‘¥—¡‡∫≈≈å
(10 ™‘Èπµ—«Õ¬à“ßµàÕ°≈ÿà¡°“√∑¥ Õ∫) ·≈–∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥¥÷ß¥â«¬‡§√◊ËÕß∑¥ Õ∫·√ß·∫∫ “°≈ ¥â«¬§«“¡‡√Á«
À—«®—∫ 0.5 ¡‘≈≈‘‡¡µ√µàÕπ“∑’ π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬«

º≈°“√»÷°…“ §à“°”≈—ß·√ß¬÷¥¥÷ß¢Õß°≈ÿà¡∑’Ë 1 ·≈– 2 ¡’§à“‡∑à“°—∫ 9.59 ± 3.65 ·≈– 5.54 ± 2.07 ‡¡°–ª“ §“≈
µ“¡≈”¥—∫ à«π°≈ÿà¡ 3 ·≈– 4 ¡’§à“‡∑à“°—∫ 17.03 ± 2.93 ·≈– 8.81 ± 3.85 ‡¡°–ª“ §“≈ µ“¡≈”¥—∫ «‘‡§√“–Àå
§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬‚¥¬„™â ∂‘µ‘°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬«æ∫«à“§à“°”≈—ß·√ß¬÷¥¥÷ß¢Õß°≈ÿà¡∑’Ë 3
¡’§à“ Ÿß∑’Ë ÿ¥·≈–·µ°µà“ß®“°°≈ÿà¡∑’Ë‡À≈◊ÕÕ’° 3 °≈ÿà¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ·≈–§à“°”≈—ß·√ß¬÷¥¥÷ß
¢Õß°≈ÿà¡∑’Ë 1 ·≈– 2 ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)  à«π§à“°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß°≈ÿà¡∑’Ë 1 °—∫
°≈ÿà¡∑’Ë 4 ·≈–§à“°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß°≈ÿà¡∑’Ë 2 °—∫°≈ÿà¡∑’Ë 4 ·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > 0.05)
§«“¡≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫ æ∫«à“√âÕ¬≈– 70 ¢Õß°≈ÿà¡∑’Ë 1 ·≈– °≈ÿà¡∑’Ë 3 ‡°‘¥√–À«à“ß™—Èπ¬÷¥‚¥¬¡’‡√ ‘́π´’‡¡πµå
À≈ß‡À≈◊Õ∫π‡π◊ÈÕøíπ ¢≥–∑’Ë√âÕ¬≈– 60 ¢Õß°≈ÿà¡∑’Ë 2 ·≈–√âÕ¬≈– 70 ¢Õß°≈ÿà¡∑’Ë 4 ‡°‘¥√–À«à“ß™—Èπ‡√ ‘́π‚§µ∑‘ß°—∫
‡√´‘π´’‡¡πµå‚¥¬¡’‡√´‘π´’‡¡πµå‡À≈◊Õ∫π™—Èπ‡√´‘π‚§µ∑‘ß

 √ÿª §à“°”≈—ß·√ß¬÷¥¥÷ß¢Õß‡π◊ÈÕøíπ°—∫‡√´‘π´’‡¡πµå´ÿª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ ·≈–æ“π“‡«’¬‡Õø∑Ÿ¡’§à“ Ÿß°«à“°≈ÿà¡
‡π◊ÈÕøíπ∑’Ëºà“π°“√‡§≈◊Õ∫¥â«¬‡√ ‘́π‚§µ∑‘ß·≈â«¬÷¥¥â«¬‡√´‘π´’‡¡πµå∑—Èß Õß™π‘¥

(« ∑—πµ ®ÿÃ“œ 2557;37:25-38)
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∫∑π”

°“√°√Õ‡µ√’¬¡øíπ∏√√¡™“µ‘‡æ◊ËÕ√Õß√—∫™‘Èπß“π∫Ÿ√≥–
®–∑”„Àâ‡°‘¥°“√‡º¬¢Õß∑àÕ‡π◊ÈÕøíπ (dentinal tubules) ®”π«π
¡“° ‚¥¬°“√°√Õ‡µ√’¬¡øíπ‡æ◊ËÕ√Õß√—∫§√Õ∫øíπ°√“¡ 1 ’́Ë
‡¡◊ËÕ°√Õøíπ‡ √Á®®–¡’æ◊Èπ∑’Ëº‘«¢Õß‡π◊ÈÕøíπª√–¡“≥ 1 µ“√“ß
‡´πµ‘‡¡µ√1 ·≈–¡’®”π«π∑àÕ‡π◊ÈÕøíπ 19,000-45,000 ∑àÕ/
µ“√“ß¡‘≈≈‘‡¡µ√1 ¥—ßπ—Èπª√–¡“≥‰¥â«à“„π°“√∑”§√Õ∫øíπ°√“¡
1 ´’Ë®–¡’°“√‡º¬¢Õß∑àÕ‡π◊ÈÕøíπ¡“°°«à“ 2,000,000 ∑àÕ ´÷Ëß
¿“¬„π∑àÕ‡π◊ÈÕøíπ®–ª√–°Õ∫‰ª¥â«¬ à«π¬◊Ëπ¢Õß‡´≈≈å √â“ß
‡π◊ÈÕøíπ (odontoblastic process) ·≈–¢Õß‡À≈« (dentinal
fluid) °“√‡º¬¢Õß∑àÕ‡π◊ÈÕøíπ®–∑”„Àâ‡°‘¥°“√‡§≈◊ËÕπ∑’Ë¢Õß
¢Õß‡À≈«¿“¬„π∑àÕ·≈–‡°‘¥°“√°√–µÿâπ‡ âπ„¬ª√– “∑∫√‘‡«≥
æ√’‡¥π∑’π (pre-dentin) ºà“π∑“ß à«π¬◊Ëπ¢Õß‡´≈≈å √â“ß
‡π◊ÈÕøíπ ∑”„Àâ‡°‘¥Õ“°“√‡ ’¬«·≈–ª«¥øíπµ“¡∑ƒ…Æ’‰Œ‚¥√
‰¥π“¡‘° (hydrodynamic theory)2 πÕ°®“°π’È°“√‡º¬¢Õß
‡π◊ÈÕøíπ¬—ß àßº≈µàÕ ¿“æ ÷́¡ºà“π‰¥â¢Õß‡π◊ÈÕøíπ (dentin
permeability) ‚¥¬æ∫«à“‡¡◊ËÕ°”®—¥™—Èπ ‡¡’¬√å (smear layer)
ÕÕ°·≈â«  ¿“æ´÷¡ºà“π‰¥â¢Õß‡π◊ÈÕøíπ®–¡’§à“‡æ‘Ë¡¢÷Èπ‚¥¬
‡©æ“–„π‡π◊ÈÕøíπ∫√‘‡«≥∑’Ë∂Ÿ°°√Õ®π„°≈â∂÷ß‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π
(pulp cavity) ÷́Ëß®– àßº≈µàÕ°“√µÕ∫ πÕß¢Õß‡π◊ÈÕ‡¬◊ËÕ„π
¢Õßøíπ (dental pulp) ·≈â«¬—ß àßº≈µàÕ°“√¬÷¥Õ¬Ÿà¢Õß§√Õ∫
øíπ¥â«¬

°“√°√Õ‡µ√’¬¡øíπ„π∫√‘‡«≥‡π◊ÈÕøíπ≈÷°Ê ·∫§∑’‡√’¬
 “¡“√∂·∑√° ÷́¡‡¢â“ Ÿà ‡π◊ÈÕøíπ·≈–‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ‰¥â
Bender ·≈–§≥–3 ∑¥≈Õß°√Õ‡µ√’¬¡øíπ¢Õß ÿπ—¢·≈–≈‘ß
∫√‘‡«≥„°≈â‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π®”π«π 39 ’́Ë æ∫«à“ “¡“√∂µ√«®
æ∫·∫§∑’‡√’¬∑’Ë·∑√° ÷́¡‡¢â“ Ÿà‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π‰¥â∂÷ß 12 ´’Ë ·≈–
∂â“µ√«®æ∫·∫§∑’‡√’¬„π∑àÕ‡π◊ÈÕøíπ°Á®– “¡“√∂µ√«®æ∫
·∫§∑’‡√’¬„π‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¥â«¬ Õπ÷Ëß∂â“„™â°√–∫«π°“√∑’Ë¡’
·√ß°¥∫π‡π◊ÈÕøíπ√à«¡¥â«¬ ‡™àπ °“√°¥™‘ÈπÕÕπ‡≈¬å °“√æ‘¡æå
·∫∫ °Á®– àß‡ √‘¡„Àâ·∫§∑’‡√’¬ “¡“√∂√ÿ°≈È”‡¢â“ Ÿà‚æ√ß
‡π◊ÈÕ‡¬◊ËÕ„π‰¥âßà“¬¬‘Ëß¢÷Èπ ´÷Ëß·∫§∑’‡√’¬‡À≈à“π’ÈÕ“®∑”„Àâ‡°‘¥°“√
Õ—°‡ ∫¿“¬„π‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ¢÷Èπ‰¥â ¥—ßπ—Èπ‡¡◊ËÕ°√Õøíπ
∏√√¡™“µ‘∑’Ë¬—ß¡’™’«‘µ·≈–Õ¬Ÿà√–À«à“ß√Õ°“√∫Ÿ√≥–™π‘¥∂“«√
§«√ªÑÕß°—π‚¥¬°“√Õÿ¥ªî¥À√◊Õ„ à§√Õ∫øíπ™—Ë«§√“«  ‡æ◊ËÕªÑÕß°—π
Õ“°“√ª«¥ °“√µ‘¥‡™◊ÈÕ ‡æ◊ËÕ§«“¡ «¬ß“¡ ·≈–„ÀâºŸâªÉ«¬
 “¡“√∂„™âß“π‰¥âµ“¡ª°µ‘ ´÷Ëß Ehrenberg ·≈–§≥–4

‰¥â»÷°…“™àÕß«à“ß (gap) √–À«à“ß§√Õ∫øíπ™—Ë«§√“«™π‘¥Õ–§√‘≈‘°
‡√´‘π∑’Ë «¡∫π·∫∫∂Õ¥‚≈À– (metal die) æ∫«à“¡’™àÕß«à“ß

°«â“ßµ—Èß·µà 43.9 ∂÷ß 548.9 ‰¡‚§√‡¡µ√ ´÷Ëß “¡“√∂‡°‘¥°“√
√—Ë«´÷¡‰¥â·¡â®–„™â´’‡¡πµå™—Ë«§√“«„π°“√¬÷¥·≈â«°Áµ“¡

Pashley ·≈–§≥–5 æ∫«à“ ¿“æ ÷́¡ºà“π‰¥â¢Õß
‡π◊ÈÕøíπ¡’§à“≈¥≈ß ‡¡◊ËÕ„™â “√¬÷¥ (bonding agent) ‡§≈◊Õ∫≈ß
∫π‡π◊ÈÕøíπ∑’Ë∂Ÿ°°√Õ‡æ◊ËÕ√Õß√—∫§√Õ∫øíπ ºŸâ«‘®—¬·π–π”„Àâ„™â
 “√¬÷¥‡§≈◊Õ∫≈ß∫π‡π◊ÈÕøíπ∑—π∑’À≈—ß®“°°“√°√Õ‡µ√’¬¡øíπ
‡æ◊ËÕ™à«¬ª°ªÑÕß‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ·≈–ªÑÕß°—π°“√·∑√° ÷́¡
®“°·∫§∑’‡√’¬´÷ËßÕ“®‡°“–Õ¬Ÿà∫π‡π◊ÈÕøíπ¿“¬„µâ°“√√—Ë«´÷¡¢Õß
§√Õ∫øíπ™—Ë«§√“«‡æ√“– “√¬÷¥¡’ª√– ‘∑∏‘¿“æ¢Õß°“√ºπ÷°
(seal) ‡π◊ÈÕøíπ„π√–¬–¬“«

Inokoshi ·≈–§≥–6 æ∫«à“°≈ÿà¡∑’Ë‡π◊ÈÕøíπºà“π°“√‡§≈◊Õ∫
¥â«¬ “√¬÷¥√à«¡°—∫‡√´‘π§Õ¡‚æ ‘µ™π‘¥∑’Ë¡’§«“¡Àπ◊¥µË”
(low viscosity resin composite) „π√–¬– —Èπ (3 «—π)
¡’¿“«–‡≈◊Õ¥§—Ëß¢Õß‡π◊ÈÕ‡¬◊ËÕ„π (pulp hyperemia) µË”∑’Ë ÿ¥
·¡â«à“®–¡’§«“¡Àπ“¢Õß‡π◊ÈÕøíππâÕ¬∑’Ë ÿ¥ ¢≥–∑’Ë„π√–¬–¬“«
(90 «—π) æ∫«à“¡’°“√ √â“ß‡π◊ÈÕøíπ‡æ‘Ë¡¢÷Èπ‡æ◊ËÕµàÕµâ“π ‘Ëß
√–§“¬‡§◊Õß ·≈–¬—ßæ∫«à“„πøíπ∑’Ë¡’°“√∑–≈ÿ‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π
√Ÿ∑–≈ÿ¡’¢π“¥‡≈Á°≈ß·≈–‰¡àæ∫°√–∫«π°“√Õ—°‡ ∫¢Õß
‡π◊ÈÕ‡¬◊ËÕ„πøíπ ºŸâ«‘®—¬·π–π”«à“°“√‡§≈◊Õ∫‡π◊ÈÕøíπ¥â«¬ “√¬÷¥
∑—π∑’À≈—ß®“°°√Õøíπ‡ªìπ«‘∏’∑’Ë¡’ª√–‚¬™πå ”À√—∫°“√∫Ÿ√≥–
øíπ¥â«¬™‘Èπß“π∑’Ëº≈‘µ®“°ÀâÕßªØ‘∫—µ‘°“√ ÷́Ëß™à«¬≈¥°“√
√–§“¬‡§◊Õß¢Õß‡π◊ÈÕ‡¬◊ËÕ„π¢Õßøíπ®“° ‘Ëß°√–µÿâπ‡™‘ß°≈√–À«à“ß
°“√Õÿ¥À√◊Õ√◊ÈÕ«— ¥ÿ™—Ë«§√“« Õÿ≥À¿Ÿ¡‘  “√‡§¡’·≈–·∫§∑’‡√’¬
®“°¢—ÈπµÕπ°“√æ‘¡æå·∫∫ °“√„ à«— ¥ÿ™—Ë«§√“«·≈–°“√¬÷¥
´’‡¡πµå∂“«√ ·≈–¬—ß™à«¬ºπ÷°√Ÿ∑–≈ÿ‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π¢π“¥‡≈Á°
´÷Ëß¡’‚Õ°“ µ‘¥‡™◊ÈÕ√–À«à“ß¢—ÈπµÕπµà“ßÊ ‰¥â

°“√„™â«— ¥ÿ‡√ ‘́π‡§≈◊Õ∫∫π‡π◊ÈÕøíπ∑—π∑’À≈—ß®“°°√Õ
‡µ√’¬¡‚æ√ßøíπ‡æ◊ËÕ∫Ÿ√≥–À√◊Õ√Õß√—∫§√Õ∫øíπ‡√’¬°«à“
ç‡√´‘π‚§µ∑‘ß (resin coating) À√◊Õ °“√ºπ÷°‡π◊ÈÕøíπ∑—π∑’
(immediate dentin sealing)é7 ®“°°“√»÷°…“∑’Ëºà“π¡“¡’
°“√„™â‡√´‘π‚§µ∑‘ß√à«¡°—∫‡√´‘π´’‡¡πµå ¥—ßπ’È

1.  “√¬÷¥√–∫∫‡´≈øá‡Õ∑™å (self-etch) À√◊Õ∑Õ∑Õ≈‡Õ∑™å
(total-etch) æ∫«à“°≈ÿà¡øíπ∑’Ë‡π◊ÈÕøíπ∂Ÿ°‡§≈◊Õ∫¥â«¬ “√¬÷¥
·≈–¬÷¥°—∫‡√ ‘́π´’‡¡πµå„Àâ§à“°”≈—ß·√ß¬÷¥¥÷ß√–¥—∫®ÿ≈¿“§ Ÿß
·≈–°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§ (microleakage) ¡’§à“µË”°«à“
°≈ÿà¡øíπ∑’Ë‡π◊ÈÕøíπ‰¡à‰¥â√—∫°“√‡§≈◊Õ∫¥â«¬ “√¬÷¥Õ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘8-10 ‚¥¬ Dagostin ·≈–§≥–11 æ∫«à“°“√
„™â “√¬÷¥√–∫∫‡´≈øá‡Õ∑™åÀ√◊Õ∑Õ∑Õ≈‡Õ∑™å‡§≈◊Õ∫∑’Ë‡π◊ÈÕøíπ
π—Èπ„Àâ§à“°”≈—ß·√ß¬÷¥‡©◊Õπ‰¡à·µ°µà“ß°—π ·≈–°“√‡§≈◊Õ∫
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‡π◊ÈÕøíπ¥â«¬ “√¬÷¥®”π«π 2 §√—Èß ®–„Àâ§à“°”≈—ß·√ß¬÷¥¥’°«à“
°“√‡§≈◊Õ∫‡æ’¬ß§√—Èß‡¥’¬«12,13  à«π Jayasooriya ·≈–§≥–14

·π–π”„Àâ„™â “√¬÷¥√–∫∫‡´≈øá‡Õ∑™å‡§≈◊Õ∫‡π◊ÈÕøíπ ´÷Ëß„Àâ§à“
°”≈—ß·√ß¬÷¥¥÷ß√–¥—∫®ÿ≈¿“§ (microtensile bond strength)
 Ÿß°«à“√–∫∫∑Õ∑Õ≈‡Õ∑™å ‚¥¬„Àâ‡Àµÿº≈«à“‡ªìπ°“√¬“°∑’Ë®–
§«∫§ÿ¡§«“¡™◊Èπ„Àâ‡À¡“– ¡¢≥–‡§≈◊Õ∫‡π◊ÈÕøíπ¥â«¬√–∫∫
∑Õ∑Õ≈‡Õ∑™åπ—Èπ‡Õß

2.  “√¬÷¥√à«¡°—∫‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥∑’Ë¡’§«“¡Àπ◊¥µË”
æ∫«à“∂â“„™â “√¬÷¥√à«¡°—∫‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥∑’Ë¡’§«“¡Àπ◊¥
µË”‡§≈◊Õ∫‡π◊ÈÕøíπ°àÕπ®– àßº≈„Àâ§à“°”≈—ß·√ß¬÷¥¥÷ß¢Õß™‘Èπß“π
¡’§à“ Ÿß°«à“‡π◊ÈÕøíπ∑’Ë‰¡àºà“π°“√‡§≈◊Õ∫À√◊Õ„™â “√¬÷¥‡§≈◊Õ∫
‡π◊ÈÕøíπÕ¬à“ß‡¥’¬«14-18 Nikaido ·≈–§≥–19 »÷°…“§à“
°”≈—ß·√ß¬÷¥¥÷ß¢Õß‡π◊ÈÕøíπ∑’Ëºà“π°“√‡§≈◊Õ∫‡π◊ÈÕøíπ‚¥¬„™â
 “√¬÷¥ 4 ™π‘¥√à«¡°—∫‡√´‘π§Õ¡‚æ ‘µ™π‘¥∑’Ë¡’§«“¡Àπ◊¥µË”
æ∫«à“°≈ÿà¡∑’Ë¡’§à“°”≈—ß·√ß¬÷¥¥÷ß¢Õß‡π◊ÈÕøíπ Ÿß∑’Ë ÿ¥ §◊Õ°≈ÿà¡
øíπ∑’Ëºà“π°“√‡§≈◊Õ∫‡π◊ÈÕøíπ¥â«¬ “√¬÷¥√–∫∫‡´≈øá‡Õ∑™å
º≈‘µ¿—≥±å‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å (Clearfil SE bond)
√à«¡°—∫‡√ ‘́π§Õ¡‚æ ‘µ™π‘¥∑’Ë¡’§«“¡Àπ◊¥µË”·≈â«¬÷¥°—∫
æ“π“‡«’¬‡Õø (Panavia F) πÕ°®“°π’Èæ∫«à“°“√‡§≈◊Õ∫‡π◊ÈÕ
øíπ¥â«¬«‘∏’¥—ß°≈à“«¬—ß™à«¬‡æ‘Ë¡§«“¡Àπ“¢Õß™—Èπ‰Œ∫√‘¥ ·≈–
™à«¬„Àâ‡π◊ÈÕøíπ¡’§«“¡µâ“π∑“πµàÕ°√–· ‰øøÑ“ (electrical
resistance) ‡æ‘Ë¡¢÷Èπ ·≈–°“√·æ√à¢Õß§«“¡√âÕπ (thermal
diffusion) ≈¥≈ß ÷́Ëß‡ªìπ°“√ªÑÕß°—π‡π◊ÈÕøíπ·≈–‡π◊ÈÕ‡¬◊ËÕ„π
¢Õßøíπ®“° ‘Ëß°√–µÿâπ®“° ‘Ëß·«¥≈âÕ¡20 ∑”„Àâ™àÕß«à“ß
√–À«à“ß√Õ¬µàÕ¢Õßøíπ·≈–™‘Èπß“ππâÕ¬°«à“°≈ÿà¡øíπ∑’Ë‰¡àºà“π
°“√‡§≈◊Õ∫‡π◊ÈÕøíπ21

3.  “√‡§≈◊Õ∫‡π◊ÈÕøíπÀ√◊Õ‡√´‘π‚§µ∑‘ß ”‡√Á®√Ÿª ‡™àπ
º≈‘µ¿—≥±åÕ“√å´’∑Ÿ (RZ II) æ∫«à“°“√„™âÕ“√å´’∑Ÿ‡§≈◊Õ∫‡π◊ÈÕ
øíπ°àÕπ°“√¬÷¥¥â«¬‡√´‘π´’‡¡πµå™à«¬‡æ‘Ë¡§à“°”≈—ß·√ß¬÷¥¥÷ß
√–À«à“ß‡π◊ÈÕøíπ°—∫‡√´‘π ’́‡¡πµå¡“°°«à“°≈ÿà¡∑’Ë‰¡à‡§≈◊Õ∫Õ¬à“ß
¡’π—¬ ”§—≠22

®“°À≈“¬°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“‡√ ‘́π‚§µ∑‘ß “¡“√∂
‡æ‘Ë¡§à“°”≈—ß·√ß¬÷¥√–À«à“ß‡√´‘π´’‡¡πµå·≈–‡π◊ÈÕøíπ‰¥â ´÷Ëß
°“√‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ‰√‡´™—π¢Õß‡√ ‘́π‚§µ∑‘ß‡°‘¥®“°°“√
√«¡µ—«¢Õß¡ÕπÕ‡¡Õ√å‡ªìπ “¬‚´à‚¡‡≈°ÿ≈æÕ≈‘‡¡Õ√å ‚¥¬
ªØ‘°‘√‘¬“‡§¡’‡ª≈’Ë¬π§“√å∫Õπæ—π∏–§Ÿà (C=C) „Àâ‡ªìπ§“√å∫Õπ
æ—π∏–‡¥’Ë¬« (C-C) ¥—ßπ—Èπ‡√´‘π‚§µ∑‘ß∑’Ë¡’°“√‡°‘¥æÕ≈‘‡¡Õ√å
·≈â«Õ“®‰¡à¡’§“√å∫Õπæ—π∏–§Ÿà‡À≈◊ÕÕ¬ŸàÀ√◊Õ‡À≈◊ÕÕ¬ŸàπâÕ¬¡“°
´÷Ëß‰¡àπà“®–‡°‘¥æ—π∏–‡§¡’°—∫‡√´‘π´’‡¡πµå∑’Ëπ”¡“¬÷¥¿“¬À≈—ß‰¥â
Õ’°∑—Èßß“π«‘®—¬∑’Ëºà“π¡“∑”°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥¢Õß

‡√ ‘́π‚§µ∑‘ß‚¥¬„™â™‘Èπß“π∑¥ Õ∫‡ªìπ√Ÿªπ“Ãî°“∑√“¬
(hourglass)9,12,14,16,18,22,23 À√◊Õ√Ÿª·∑àß (stick)8,10 ÷́Ëß
‰¡à “¡“√∂§«∫§ÿ¡„Àâ·√ß∑¥ Õ∫≈ß∫√‘‡«≥¬÷¥µ‘¥(bonding
area) ‰¥â·≈–‰¡à¡’°“√√“¬ß“π§«“¡≈â¡‡À≈«°àÕπ°“√∑¥ Õ∫
(pretest failure) ®÷ß‡°‘¥§”∂“¡«à“ ç‡√ ‘́π‚§µ∑‘ß®– àßº≈
µàÕ§à“°”≈—ß·√ß¬÷¥√–À«à“ß‡√´‘π´’‡¡πµå·≈–‡π◊ÈÕøíπÀ√◊Õ‰¡àé
«—µ∂ÿª√– ß§å¢Õßß“π«‘®—¬π’È‡æ◊ËÕ»÷°…“º≈¢Õß‡√´‘π‚§µ∑‘ßµàÕ
°”≈—ß·√ß¬÷¥¥÷ß¢Õß‡√ ‘́π ’́‡¡πµå·≈–‡π◊ÈÕøíπ

«— ¥ÿ·≈–«‘∏’°“√

º≈‘µ¿—≥±å‡√´‘π‚§µ∑‘ß‰Œ∫√‘¥‚§µ (Hybrid coat) ·≈–
‡√´‘π´’‡¡πµå∑’Ë„™â„π°“√»÷°…“· ¥ß‰«â„πµ“√“ß∑’Ë 1 ·∫àß°≈ÿà¡°“√
∑¥≈Õß‡ªìπ 4 °≈ÿà¡ ‰¥â·°à 1. øíπ∑’Ë‰¡àºà“π°“√‡§≈◊Õ∫¥â«¬
‡√´‘π‚§µ∑‘ß·≈–¬÷¥°—∫·∑àß‡√´‘π§Õ¡‚æ ‘µ¥â«¬æ“π“‡«’¬‡Õø∑Ÿ
(Panavia F 2.0) (non - coat + Panavia) 2. øíπ∑’Ë‡§≈◊Õ∫
¥â«¬‡√´‘π‚§µ∑‘ß·≈â«¬÷¥°—∫·∑àß‡√´‘π§Õ¡‚æ ‘µ¥â«¬æ“π“‡«’¬
‡Õø∑Ÿ (coat + Panavia) 3. øíπ∑’Ë‰¡àºà“π°“√‡§≈◊Õ∫¥â«¬
‡√´‘π‚§µ∑‘ß·≈–¬÷¥°—∫·∑àß‡√ ‘́π§Õ¡‚æ ‘µ¥â«¬´ÿª‡ªÕ√å∫Õπ¥å
´’·Õπ¥å∫’ (Superbond C & B) (non-coat + Superbond
C & B) ·≈– 4. øíπ∑’Ë‡§≈◊Õ∫¥â«¬‡√ ‘́π‚§µ∑‘ß·≈â«¬÷¥°—∫
·∑àß‡√ ‘́π§Õ¡‚æ ‘µ¥â«¬ ÿ́ª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ (coat +
Superbond C & B)

‡µ√’¬¡™‘Èπ‡π◊ÈÕøíπ∑¥ Õ∫

ß“π«‘®—¬π’È‰¥â√—∫Õπÿ≠“µ®“°§≥–°√√¡°“√æ‘®“√≥“
®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å
¡À“«‘∑¬“≈—¬ ‡≈¢∑’Ë ®∏ 17/2554 ‚¥¬„™â°≈ÿà¡µ—«Õ¬à“ß‡ªìπ
øíπ°√“¡¡πÿ…¬å∑’Ë‰¡à¡’æ¬“∏‘ ¿“æ∂Ÿ°∂Õπ¥â«¬‡Àµÿº≈∑“ß§≈‘π‘°
®”π«π 40 ’́Ë ‡°Á∫√—°…“ ’́Ëøíπµ“¡¡“µ√∞“π‰Õ‡Õ ‚Õ/∑’‡Õ 
11405 (ISO/TS 11405) °“√µ—¥·µàßøíπ∑”‚¥¬¬÷¥´’Ëøíπ„π
·∑àπÀ≈àÕÕ‘æÕ° ’́‡√ ‘́π µ—¥¥â“π∫¥‡§’È¬«ÕÕ°ª√–¡“≥ 3
¡‘≈≈‘‡¡µ√‡æ◊ËÕ‡º¬„Àâ‡ÀÁπ‡π◊ÈÕøíπ (√Ÿª∑’Ë 1a) ¥â«¬‡§√◊ËÕßµ—¥
øíπ§«“¡‡√Á«µË” (Isomet 1000, Buehler, USA) ∑’Ë¡’πÈ”À≈àÕ
µ≈Õ¥‡«≈“¥â«¬§«“¡‡√Á« 450 √Õ∫µàÕπ“∑’ ·√ß°¥ 150 π‘«µ—π
®“°π—Èπ¢—¥º‘«‡π◊ÈÕøíπ¥â«¬°√–¥“… ‘́≈‘°Õπ§“√å‰∫¥å (SiC) §«“¡
≈–‡Õ’¬¥ 600 °√‘∑ ¥â«¬‡§√◊ËÕß¢—¥Õ—µ‚π¡—µ‘ (DPS 3200,
IMPTECH, South Africa) ¿“¬„µâπÈ”À≈àÕ ·≈â«∑”§«“¡
 –Õ“¥º‘«‡π◊ÈÕøíπ¥â«¬°“√©’¥πÈ”·≈–≈¡æ√âÕ¡°—π®“°
∑√‘ª‡ªî≈‰´√‘ß∑’Ë·√ß¥—π 40-50 ªÕπ¥åµàÕµ“√“ßπ‘È« ¥â«¬√–¬–
Àà“ß 10 ¡‘≈≈‘‡¡µ√ ‡ªìπ‡«≈“ 10 «‘π“∑’
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‡§≈◊Õ∫‡π◊ÈÕøíπ¥â«¬‡√ ‘́π‚§µ∑‘ß

·∫àßøíπ∑’Ë∂Ÿ°µ—¥·≈â«ÕÕ°‡ªìπ 2 °≈ÿà¡„À≠à °≈ÿà¡·√°‰¡à
ºà“π°“√‡§≈◊Õ∫‡π◊ÈÕøíπ °≈ÿà¡∑’Ë‡À≈◊Õ ‡§≈◊Õ∫‡π◊ÈÕøíπ¥â«¬‡√´‘π
‚§µ∑‘ß‰Œ∫√‘¥‚§µ ‚¥¬‡ªÉ“‡π◊ÈÕøíπ„Àâ·Àâß¥â«¬≈¡∑’Ëª√“»®“°
≈–ÕÕßπÈ”¡—π À¬¥ à«π‡À≈« (base) ¢Õß‡√´‘π‚§µ∑‘ß≈ß„π
∂“¥À≈ÿ¡ „™âøÕßπÈ” (coat sponge) ™ÿ∫ à«π‡À≈«·≈–∑“„Àâ
∑—Ë«‡π◊ÈÕøíπ 2 √Õ∫ ∑‘Èß‰«â 20 «‘π“∑’ ‡ªÉ“≈¡‡∫“Ê 10 «‘π“∑’
©“¬· ß 10 «‘π“∑’¥â«¬‡§√◊ËÕß©“¬· ß (EliparTM S10, 3M
ESPE, USA) ÷́Ëß¡’§«“¡‡¢â¡· ß 1200 ¡‘≈≈‘«—µµåµàÕµ“√“ß
‡´πµ‘‡¡µ√ ‡°Á∫øíπ‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 25 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“
1 ™—Ë«‚¡ß ®“°π—Èππ”øíπ∑—Èß 2 °≈ÿà¡‰ª‡°Á∫„πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘
(Incubator, Contherm scientific Ltd., New Zealand) ∑’Ë
37 Õß»“‡´≈‡ ’́¬  ¥â«¬§«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 100 ‡ªìπ‡«≈“
24 ™—Ë«‚¡ß

‡µ√’¬¡·∑àß‡√´‘π§Õ¡‚æ ‘µ

Õÿ¥‡√´‘π§Õ¡‚æ ‘µ (Filtek Z250, 3M ESPE, USA)

≈ß„π·¡à·∫∫´‘≈‘‚§π¢π“¥ 5 x 7 x 8 ¡‘≈≈‘‡¡µ√ (°«â“ß x ¬“«
x  Ÿß) ‚¥¬Õÿ¥∑’≈–™—Èπ·≈–Àπ“™—Èπ≈–‰¡à‡°‘π 2 ¡‘≈≈‘‡¡µ√
©“¬· ß¥â«¬‡§√◊ËÕß©“¬· ß™—Èπ≈– 20 «‘π“∑’ ·°–™‘Èπß“π
ÕÕ°®“°·¡à·∫∫ ‘́≈‘‚§π·≈â«©“¬· ß¥â“π∑’Ë®–¬÷¥°—∫‡π◊ÈÕøíπÕ’°

20 «‘π“∑’ ®“°π—Èπ¢—¥º‘«¥â“π∑’Ë®–¬÷¥°—∫‡π◊ÈÕøíπ„Àâ‡√’¬∫¥â«¬
°√–¥“…´‘≈‘°Õπ§“√å‰∫¥å§«“¡≈–‡Õ’¬¥ 600 °√‘∑·≈â«æàπ¥â«¬
Õπÿ¿“§Õ≈Ÿ¡‘‡π’¬¡ÕÕ°‰´¥å (Al2O3) ¢π“¥ 50 ‰¡‚§√‡¡µ√
∑’Ë§«“¡¥—π 0.1 ‡¡°–ª“ §“≈ √–¬–Àà“ß 10 ¡‘≈≈‘‡¡µ√
π“π 5 «‘π“∑’ ®“°π—Èπ∑”§«“¡ –Õ“¥¥â«¬πÈ”°≈—Ëπ„π‡§√◊ËÕß
Õ—≈µ√“‚´π‘° (ultrasonic cleaner, Model UGT-1990QTD,
China) ‡ªìπ‡«≈“ 2 π“∑’ ‡ªÉ“™‘Èπß“π„Àâ·Àâß¥â«¬≈¡∑’Ë
ª√“»®“°≈–ÕÕßπÈ”¡—π·≈–‡°Á∫™‘Èπß“π„π¿“™π–∑’Ë¡’Ω“ªî¥
¡‘¥™‘¥‡æ◊ËÕ√Õ„™â„π¢—ÈπµÕπµàÕ‰ª

¬÷¥·∑àß‡√´‘π§Õ¡‚æ ‘µ·≈–‡π◊ÈÕøíπ∑¥ Õ∫¥â«¬

‡√´‘π´’‡¡πµå

·∫àßøíπ∑’Ëºà“π°“√‡§≈◊Õ∫‡π◊ÈÕøíπ¥â«¬‡√´‘π‚§µ∑‘ß‡ªìπ
2 °≈ÿà¡ ·≈–‰¡àºà“π°“√‡§≈◊Õ∫‡π◊ÈÕøíπ‡ªìπ 2 °≈ÿà¡Ê ≈– 10 ´’Ë
·≈â«π”¡“¬÷¥°—∫·∑àß‡√´‘π§Õ¡‚æ ‘µ¥â«¬‡√ ‘́π´’‡¡πµå 2
º≈‘µ¿—≥±å ‰¥â·°à ´ÿª‡ªÕ√å∫Õπ¥ǻ ’·Õπ¥å∫’·≈–æ“π“‡«’¬‡Õø∑Ÿ
°”Àπ¥§«“¡Àπ“¢Õß™—Èπ‡√ ‘́π ’́‡¡πµå‚¥¬„™â‡∑ª°“«Àπâ“‡¥’¬«
∑’Ë¡’§«“¡Àπ“ª√–¡“≥ 80 ‰¡‚§√‡¡µ√ ·≈–‰¡à∑”ªØ‘°‘√‘¬“
°—∫‡√ ‘́π´’‡¡πµå ‚¥¬ªî¥‡∑ª°“«≈ß∫π‡π◊ÈÕøíπ·≈–‡«âπ™àÕß
µ√ß°≈“ß‰«â‡æ◊ËÕ‡ªìπ∑’ËÕ¬Ÿà¢Õß‡√´‘π´’‡¡πµå º ¡‡√´‘π´’‡¡πµå
µ“¡«‘∏’°“√∑’Ë∫√‘…—∑ºŸâº≈‘µ·π–π” ®“°π—Èπ¬÷¥·∑àß‡√ ‘́π§Õ¡‚æ ‘µ

a. b. c. d. e.

√Ÿª∑’Ë 1 · ¥ß¢—ÈπµÕπ°“√‡µ√’¬¡™‘Èπß“π·≈–°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥¥÷ß a) ´’Ëøíπ∑’Ë à«π√“°Ωíß„π·∑àπÕ‘æÕ° ’́‡√´‘π ·≈–‰¥â√—∫
°“√µ—¥¥â“π∫¥‡§’È¬«ÕÕ°‡æ◊ËÕ‡º¬ à«π‡π◊ÈÕøíπ b) ¬÷¥·∑àß‡√ ‘́π§Õ¡‚æ ‘µ‡¢â“°—∫‡π◊ÈÕøíπ¥â«¬‡√ ‘́π´’‡¡πµå c) ‡µ√’¬¡™‘Èπ
∑¥ Õ∫„Àâ¡’√Ÿª√à“ß·∫∫¡‘π‘¥—¡‡∫≈≈å d) ¬÷¥™‘Èπ∑¥ Õ∫¡‘π‘¥—¡‡∫≈≈å¥â«¬·ºàπæ≈“ µ‘°„  e) µ√÷ß™‘Èπß“π‡¢â“°—∫‡§√◊ËÕß
∑¥ Õ∫·√ß·∫∫ “°≈

Fig. 1 shows the specimen preparation process and tensile bond strength testing: a) the tooth that root portion
embedded in epoxy resin and the occlusal surface was cut to expose dentin. b) resin composite block was
luted to dentin surface with resin cement. c) the specimen was prepared into the mini-dumbbell shape.
d) the specimen was attached with clear acrylic plate. e) The specimen was fixed to Universal testing
machine.
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‡¢â“°—∫‡π◊ÈÕøíπ¥â«¬‡√ ‘́π´’‡¡πµå‚¥¬¢Õ∫¢Õß·∑àß§Õ¡‚æ ‘µ
∑—Èß ’Ë¥â“π®–«“ß∑—∫Õ¬Ÿà∫π‡∑ª°“« °¥·∑àß§Õ¡‚æ ‘µ¥â«¬µÿâ¡
πÈ”Àπ—° 1 °‘‚≈°√—¡ (√Ÿª∑’Ë 1b) ‡ªìπ‡«≈“ 10 π“∑’  ”À√—∫
°≈ÿà¡∑’Ë„™âæ“π“‡«’¬‡Õø∑Ÿ ‰¥â∑”°“√©“¬· ß∫√‘‡«≥√Õ¬µàÕ∑—Èß
 ’Ë¥â“π ¥â“π≈– 20 «‘π“∑’ ‡°Á∫™‘Èπß“π∑—ÈßÀ¡¥‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
25 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ®“°π—Èππ”™‘Èπß“π‡°Á∫
„πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 37 Õß»“‡´≈‡´’¬  §«“¡™◊Èπ —¡æ—∑∏å
√âÕ¬≈– 100 ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

‡µ√’¬¡™‘Èπ∑¥ Õ∫¡‘π‘¥—¡‡∫≈≈å

µ—¥™‘Èπß“π¢π“π°—∫·π«·°πøíπ¥â«¬‡§√◊ËÕßµ—¥øíπ∑’Ë¡’
πÈ”À≈àÕµ≈Õ¥‡«≈“ §«“¡‡√Á« 450 √Õ∫µàÕπ“∑’ ·√ß°¥ 150
π‘«µ—π „Àâ‰¥â™‘Èπß“π ’Ë‡À≈’Ë¬¡º◊πºâ“¢π“¥Àπ“ 2 ¡‘≈≈‘‡¡µ√
°«â“ß 5.7 ¡‘≈≈‘‡¡µ√ „™â·¡à·∫∫‚≈À–¡‘π‘¥—¡‡∫≈≈å ‡ªìπ·¡à·∫∫
‚¥¬«“ß·¡à·∫∫‚≈À–∫π™‘Èπß“π·≈â«„™â¥‘π Õª≈“¬·À≈¡
«“¥√Ÿª¡‘π‘¥—¡‡∫≈≈å¢π“¥§«“¡ Ÿß 13.2 ¡‘≈≈‘‡¡µ√ °«â“ß 5.7
¡‘≈≈‘‡¡µ√ ∫√‘‡«≥√Õ¬µàÕµ√ß°≈“ß°«â“ß 3 ¡‘≈≈‘‡¡µ√ º‘«¥â“π
¢â“ßµ—Èß©“°°—∫∫√‘‡«≥√Õ¬µàÕ Ÿß 1.2 ¡‘≈≈‘‡¡µ√ ·∫àß‡ªìπ§«“¡ Ÿß
„π™—Èπ§Õ¡‚æ ‘µ 0.6 ¡‘≈≈‘‡¡µ√ ·≈–§«“¡ Ÿß„π‡π◊ÈÕøíπ 0.6
¡‘≈≈‘‡¡µ√ ®“°π—Èπ‚§âß‰ªµ“¡√—»¡’¢Õß«ß°≈¡‡ âπºà“π»Ÿπ¬å°≈“ß
9 ¡‘≈≈‘‡¡µ√ (√Ÿª∑’Ë 1c) °√Õ·µàß‚¥¬„™âÀ—«°√Õ°“°‡æ™√√Ÿª
∑√ß°√–∫Õ°¥â«¬‡§√◊ËÕß°√Õøíπ™π‘¥§«“¡‡√Á« Ÿß∑’Ë¡’πÈ”À≈àÕ
µ≈Õ¥‡«≈“ µ√«® Õ∫¢π“¥¥â«¬‡«Õ√å‡π’¬·§≈‘ª‡ªÕ√å¥‘®‘µÕ≈
(Absolute Digimatic, Intro TSC Co., Ltd., Japan)
§«“¡§≈“¥‡§≈◊ËÕπ‰¡à‡°‘π 0.5 ¡‘≈≈‘‡¡µ√ ´÷Ëß®–‰¥â™‘Èπ∑¥ Õ∫
¡‘π‘¥—¡‡∫≈≈å¥—ß√Ÿª∑’Ë 1c

°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥¥÷ß

ª√–°∫ª≈“¬™‘Èπ∑¥ Õ∫¡‘π‘¥—¡‡∫≈≈åª≈“¬∑—Èß Õß¥â“π
¥â«¬·ºàπæ≈“ µ‘°‚¥¬„™â°“«Õ—≈ø“‰´¬“‚πÕ–§√‘‡≈µ (α-
Cyanoacrylate, Kato, Japan) √Õ®π°“«·Àâß π‘∑ (√Ÿª∑’Ë 1d)
∑¥ Õ∫°”≈—ß·√ß¬÷¥¥÷ß¥â«¬‡§√◊ËÕß∑¥ Õ∫·√ß·∫∫ “°≈
(Shimadzu, model 99-FM-00-02, UK) §«“¡‡√Á«À—«®—∫
(cross-head speed) 0.5 ¡‘≈≈‘‡¡µ√µàÕπ“∑’ (√Ÿª∑’Ë 1e) ∫—π∑÷°
§à“°”≈—ß·√ß¬÷¥¥÷ß‡ªìπÀπà«¬‡¡°–ª“ §“≈ π”™‘Èπ∑¥ Õ∫∑’Ë
ºà“π°“√¥÷ß‰ªµ√«® Õ∫√Ÿª·∫∫§«“¡≈â¡‡À≈«¥â«¬°≈âÕß
®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫ àÕß°√“¥ (scanning electron
microscope, JSM-5410LV, Tokyo, Japan) ∑’Ë°”≈—ß¢¬“¬
35 ‡∑à“

º≈°“√∑¥≈Õß

§à“°”≈—ß·√ß¬÷¥¥÷ß

§à“°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß‡π◊ÈÕøíπ·≈–‡√ ‘́π´’‡¡πµå· ¥ß
„πµ“√“ß∑’Ë 2 ‚¥¬æ∫«à“°≈ÿà¡∑’Ë‰¡à‡§≈◊Õ∫·≈–‡§≈◊Õ∫‡√´‘π‚§µ∑‘ß
·≈â«¬÷¥¥â«¬æ“π“‡«’¬‡Õø∑Ÿ ¡’§à“‡∑à“°—∫ 9.59 ± 3.65
·≈– 5.54 ± 2.07 ‡¡°–ª“ §“≈ µ“¡≈”¥—∫  à«π°≈ÿà¡∑’Ë‰¡à
‡§≈◊Õ∫·≈–‡§≈◊Õ∫¥â«¬‡√ ‘́π‚§µ∑‘ß·≈â«¬÷¥¥â«¬ ÿ́ª‡ªÕ√å∫Õπ¥å
´’·Õπ¥å∫’¡’§à“‡∑à“°—∫ 17.03 ± 2.93 ·≈– 8.81 ± 3.85 ‡¡°–
ª“ §“≈ µ“¡≈”¥—∫ «‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘æ∫«à“¡’°“√
°√–®“¬·∫∫ª°µ‘ ·≈–«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß¢âÕ¡Ÿ≈‚¥¬
„™â ∂‘µ‘°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬« (one way
ANOVA) æ∫«à“§à“°”≈—ß·√ß¬÷¥¥÷ß¢Õß°≈ÿà¡øíπ∑’Ë‰¡à‡§≈◊Õ∫¥â«¬

µ“√“ß∑’Ë 2 · ¥ß§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ∞“π¢Õß§à“°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß‡π◊ÈÕøíπ·≈–‡√ ‘́π´’‡¡πµå

Table 2 shows the means and standard deviations of tensile bond strength between dentin and resin cements.

Mean Std.

Resin coating Resin cement N (MPa) Deviation

G1: Non-coating group Panavia F 2.0 10 9.59a 3.65

G2: Coating group Panavia F 2.0 10 5.54b 2.07

G3: Non-coating group Superbond C & B 10 17.03c 2.93

G4: Coating group Superbond C & B 10 8.81a,b 3.85

Same superscript letter means not significantly different (p > 0.05).
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‡√´‘π‚§µ∑‘ß·≈â«¬÷¥¥â«¬´ÿª‡ªÕ√å∫Õπ¥ǻ ’·Õπ¥å∫’ (°≈ÿà¡∑’Ë 3) ́ ÷Ëß
¡’§à“ Ÿß∑’Ë ÿ¥ ·µ°µà“ß®“°§à“°”≈—ß·√ß¬÷¥¥÷ß¢Õß°≈ÿà¡∑’Ë‡À≈◊ÕÕ’°
3 °≈ÿà¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ·≈–§à“°”≈—ß·√ß
¬÷¥¥÷ß√–À«à“ß°≈ÿà¡∑’Ë‰¡à‡§≈◊Õ∫ (°≈ÿà¡∑’Ë 1) ·≈–‡§≈◊Õ∫¥â«¬‡√´‘π
‚§µ∑‘ß (°≈ÿà¡∑’Ë 2) ·≈â«¬÷¥¥â«¬æ“π“‡«’¬‡Õø∑Ÿ ·µ°µà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ‡™àπ°—π  à«π§à“°”≈—ß
·√ß¬÷¥¥÷ß√–À«à“ß°≈ÿà¡∑’Ë‰¡à‡§≈◊Õ∫¥â«¬‡√ ‘́π‚§µ∑‘ß·≈â«¬÷¥¥â«¬
æ“π“‡«’¬‡Õø∑Ÿ (°≈ÿà¡∑’Ë 1) °—∫°≈ÿà¡øíπ∑’Ë‡§≈◊Õ∫¥â«¬‡√´‘π‚§µ∑‘ß
·≈â«¬÷¥¥â«¬ ÿ́ª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ (°≈ÿà¡∑’Ë 4) ·≈–§à“
°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß°≈ÿà¡∑’Ë‡§≈◊Õ∫¥â«¬‡√´‘π‚§µ∑‘ß·≈â«¬÷¥
¥â«¬æ“π“‡«’¬‡Õø∑Ÿ (°≈ÿà¡∑’Ë 2) °—∫°≈ÿà¡∑’Ë‡§≈◊Õ∫¥â«¬‡√ ‘́π‚§µ∑‘ß
·≈â«¬÷¥¥â«¬´ÿª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ (°≈ÿà¡∑’Ë 4) ·µ°µà“ß°—π
Õ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > 0.05)

§«“¡≈â¡‡À≈«

§«“¡≈â¡‡À≈«¿“¬À≈—ß°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥¥÷ß
· ¥ß„πµ“√“ß∑’Ë 3 ·≈–√Ÿª∑’Ë 2-5 æ∫«à“°≈ÿà¡∑’Ë‰¡à‡§≈◊Õ∫¥â«¬
‡√´‘π‚§µ∑‘ß·≈â«¬÷¥¥â«¬æ“π“‡«’¬‡Õø∑Ÿ (non - coat +
Panavia) À√◊Õ¬÷¥¥â«¬ ÿ́ª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ (non - coat
+ Superbond C & B)  à«π„À≠à‡°‘¥§«“¡≈â¡‡À≈«√–À«à“ß
™—Èπ¬÷¥·≈–¡’‡√´‘π ’́‡¡πµåÀ≈ß‡À≈◊Õ∫π‡π◊ÈÕøíπ (partial

adhesive failure, where remnants of resin cement
remained on dentin surface) ‚¥¬§‘¥‡ªìπ√âÕ¬≈– 70
°≈ÿà¡øíπ∑’Ë‡§≈◊Õ∫¥â«¬‡√´‘π‚§µ∑‘ß¬÷¥¥â«¬æ“π“‡«’¬‡Õø∑Ÿ
(coat + Panavia) À√◊Õ¬÷¥¥â«¬´ÿª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’
(coat + Superbond C & B)  à«π„À≠à‡°‘¥§«“¡≈â¡‡À≈«
√–À«à“ß™—Èπ‡√´‘π‚§µ∑‘ß°—∫‡√ ‘́π´’‡¡πµå ‚¥¬¡’‡√´‘π´’‡¡πµå
À≈ß‡À≈◊Õ∫π™—Èπ‡√ ‘́π‚§µ∑‘ß (partial adhesive failure,
where remnants of resin cement remained on
coated dentin surface) ÷́Ëß§‘¥‡ªìπ√âÕ¬≈– 60 ·≈– 70
µ“¡≈”¥—∫

«‘®“√≥å

°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥¥÷ß‡ªìπ«‘∏’°“√ª√–‡¡‘π
ª√– ‘∑∏‘¿“æ¢Õß “√¬÷¥∑’Ë„™â°—πÕ¬à“ß·æ√àÀ≈“¬ ‡π◊ËÕß®“°
 “¡“√∂ª√–‡¡‘π ¡∫—µ‘¥â“π°“√¬÷¥µ‘¥¢Õß«— ¥ÿ ·≈–∑”π“¬
º≈√–¬–¬“«‡¡◊ËÕÕ¬Ÿà„π ¿“æ„™âß“π„π™àÕßª“°‰¥â ‚¥¬ß“π
«‘®—¬π’È„™â°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥¥÷ß®“°™‘Èπß“π√Ÿª¥—¡‡∫≈≈å
µ“¡·∫∫¢Õß Nakabayashi24 ‚¥¬¡’À≈—°°“√«à“√Ÿª√à“ß¢Õß
™‘Èπß“π∑¥ Õ∫µâÕß‰¡à‡Àπ’Ë¬«π”„Àâ‡°‘¥§«“¡≈â¡‡À≈«∑’Ë‡π◊ÈÕøíπ
Nakabayashi ‰¥â‡ πÕ™‘Èπß“π∑¥ Õ∫√Ÿª¥—¡‡∫≈≈å ‚¥¬¬÷¥
µ“¡¡“µ√∞“π “°≈‰Õ‡Õ ‚Õ/∑’´’ 106 (ISO/TC 106) «à“

µ“√“ß∑’Ë 3 · ¥ß§«“¡≈â¡‡À≈«¿“¬À≈—ß°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß‡π◊ÈÕøíπ·≈–‡√´‘π´’‡¡πµå

Table 3 shows the mode of failure after tensile bond strength testing between dentin and resin cements.

Resin coating Resin cement mode of failure (%)

A B C D E

G1: Non-coating Panavia F 2.0 10 70 20

G2: Coating Panavia F 2.0 40 60

G3: Non-coating Superbond C & B 70 30

G4: Coating Superbond C & B 30 70

A : Complete adhesive failure at dentin/resin cement interface
B : Partial adhesive failure, where remnants of resin cement remained on dentin surface
C : Cohesive failure within resin cement
D : Complete adhesive failure at resin coating/resin cement
E : Partial adhesive failure, where remnants of resin cement remained on coated dentin surface
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¥â«¬°“√«—¥§à“°”≈—ß·√ß¬÷¥¥÷ß¢Õß‡π◊ÈÕøíπ¡πÿ…¬å ‚¥¬‡µ√’¬¡
™‘Èπß“π∑¥ Õ∫®“°øíπ«—«„Àâ¡’≈—°…≥–§«“¡§Õ¥∫√‘‡«≥√Õ¬µàÕ
¢Õß “√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ¡’æ◊Èπ∑’ËÀπâ“µ—¥ 7 x 2 µ“√“ß¡‘≈≈‘‡¡µ√
∑”„Àâ “¡“√∂§«∫§ÿ¡·√ß∑’Ë°√–∑”∫√‘‡«≥¬÷¥µ‘¥·≈–°àÕ„Àâ‡°‘¥
§«“¡≈â¡‡À≈«∑’Ë√Õ¬µàÕ¢Õß™—Èπ¬÷¥µ‘¥ (adhesive failure) ‰¥â
·µà‡π◊ËÕß®“° ’́Ë¢Õßøíπ¡πÿ…¬å¡’¢π“¥‡≈Á° ¥—ßπ—Èπ Nakabayashi
·≈–§≥–25 ®÷ßª√—∫ª√ÿß¢π“¥™‘Èπß“π∑¥ Õ∫‚¥¬¬àÕ¢π“¥„Àâ
‡≈Á°≈ß‡À≈◊Õæ◊Èπ∑’ËÀπâ“µ—¥∫√‘‡«≥¬÷¥µ‘¥‡æ’¬ß·§à 3 x 2 µ“√“ß
¡‘≈≈‘‡¡µ√ ·µà¬—ß§ß≈—°…≥–√Ÿª√à“ß·∫∫‡¥‘¡ ‡√’¬°«à“¡‘π‘¥—¡‡∫≈≈å
´÷Ëß Sano ·≈–§≥–26 æ∫«à“™‘Èπ∑¥ Õ∫¡‘π‘¥—¡‡∫≈≈å∑”„Àâ‰¥â
§à“°”≈—ß·√ß¬÷¥ Ÿß ‚¥¬‰¡à‡°‘¥§«“¡≈â¡‡À≈«„π‡π◊ÈÕøíπ·≈–§«“¡
≈â¡‡À≈« à«π„À≠à‡°‘¥∑’Ë∫√‘‡«≥™—Èπ¬÷¥µ‘¥ ‚¥¬ß“π«‘®—¬§√—Èßπ’È‰¥â
ªØ‘∫—µ‘µ“¡À≈—°‡°≥±å°“√∑¥ Õ∫°”≈—ß·√ß¬÷¥¢Õß«— ¥ÿ°—∫øíπ
µ“¡¡“µ√∞“π ‰Õ‡Õ ‚Õ/∑’‡Õ  11405 (ISO/TS 11405)27

µ—Èß·µà¢—ÈπµÕπ°“√‡°Á∫øíπ®π∂÷ß°“√∑¥ Õ∫°”≈—ß·√ß¬÷¥¥÷ß

‡√ ‘́π‚§µ∑‘ßº≈‘µ¿—≥±å‰Œ∫√‘¥‚§µ ®—¥Õ¬Ÿà„πª√–‡¿∑
‡́ ≈øá‡Õ∑™å·∫∫¢—ÈπµÕπ‡¥’¬« ÷́Ëßª√–°Õ∫¥â«¬ “√¬÷¥·≈–™‘ÈπøÕßπÈ”
∑’Ë‡§≈◊Õ∫¥â«¬ “√°√–µÿâπ√à«¡ (co-activator) ™π‘¥æ’‚∑≈ŸÕ‘π
´—≈øî‡πµ (p-toluenesulfinate) ·≈–Õ–‚√¡“µ‘°‡Õ¡’π
(aromatic amine) ´÷Ëß‡ªìπ “√ ”§—≠¢Õß°“√‡°‘¥æÕ≈‘‡¡Õ√å

°“√„™â‡√´‘π‚§µ∑‘ß‡§≈◊Õ∫‡π◊ÈÕøíπÀ≈—ß°√Õ·µàßøíπ‡ √Á®°àÕπ∑’Ë
®–∑”°“√æ‘¡æå·∫∫ Nikaido ·≈–§≥–22 √“¬ß“π«à“™—Èπ
‡√´‘π‚§µ∑‘ß¡’§«“¡Àπ“‡æ’¬ß·§à 5-6 ‰¡‚§√‡¡µ√ ®÷ß‰¡à¡’
º≈µàÕ§«“¡·π∫¢Õß§√Õ∫øíπ

‡π◊ËÕß®“°ß“π«‘®—¬π’ÈµâÕß°“√≈¥ªí®®—¬°“√ªπ‡ªóôÕπ®“°
«— ¥ÿ™—Ë«§√“« ®÷ß‰¡à‰¥â√«¡¢—ÈπµÕπ°“√Õÿ¥¥â«¬«— ¥ÿ™—Ë«§√“«
‰«â¥â«¬

®“°º≈°“√«‘®—¬π’Èæ∫«à“§à“°”≈—ß·√ß¬÷¥¥÷ß°≈ÿà¡§«∫§ÿ¡
√–À«à“ß‡π◊ÈÕøíπ°—∫æ“π“‡«’¬‡Õø∑Ÿ¡’§à“‡∑à“°—∫ 9.59 ± 3.65
‡¡°–ª“ §“≈ ÷́Ëß„Àâº≈∑’Ë Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Okuda
·≈–§≥–18 ÷́Ëß¡’§à“‡∑à“°—∫ 9.0 ± 3.9 ‡¡°–ª“ §“≈ ¢≥–∑’Ë
§à“°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß‡π◊ÈÕøíπ°—∫ ÿ́ª‡ªÕ√å∫Õπ¥ǻ ’·Õπ¥å∫’¡’
§à“‡∑à“°—∫ 17.03 ± 2.93 ‡¡°–ª“ §“≈ ´÷Ëß„Àâº≈∑’Ë Õ¥§≈âÕß
°—∫¢âÕ¡Ÿ≈®“°∫√‘…—∑ºŸâº≈‘µ∑’Ë√“¬ß“π«à“¡’§à“‡∑à“°—∫ 17 ‡¡°–
ª“ §“≈28 ·≈–º≈®“°°“√»÷°…“¢Õß Nakabayashi ·≈–
§≥–29 ∑’Ë¡’§à“ 14.2 ± 4.2 ‡¡°–ª“ §“≈  √ÿª‰¥â«à“§à“°”≈—ß
·√ß¬÷¥¥÷ß Ÿß∑’Ë ÿ¥¢Õß°“√»÷°…“§√—Èßπ’È ‰¥â·°à §à“°”≈—ß·√ß¬÷¥
¥÷ß√–À«à“ß‡π◊ÈÕøíπ°—∫´ÿª‡ªÕ√å∫Õπ¥ǻ ’·Õπ¥å∫’ √Õß≈ß¡“ ‰¥â·°à
§à“°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß‡π◊ÈÕøíπ°—∫æ“π“‡«’¬‡Õø∑Ÿ ‚¥¬§«“¡
≈â¡‡À≈«¿“¬À≈—ß°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß‡π◊ÈÕ

a. b. c.

√Ÿª∑’Ë 2 · ¥ß≈—°…≥–§«“¡≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫¥â“π∑’Ë‡ªìπ‡π◊ÈÕøíπ ‡¡◊ËÕ‰¡à¡’°“√‡§≈◊Õ∫¥â«¬‡√ ‘́π‚§µ∑‘ß·≈â«¬÷¥™‘Èπ∑¥ Õ∫
¥â«¬æ“π“‡«’¬‡Õø∑Ÿ ‚¥¬ a) §«“¡≈â¡‡À≈«‡°‘¥√–À«à“ß‡π◊ÈÕøíπ°—∫‡√ ‘́π ’́‡¡πµåÕ¬à“ß ¡∫Ÿ√≥å b) §«“¡≈â¡‡À≈«‡°‘¥
√–À«à“ß‡π◊ÈÕøíπ°—∫‡√´‘π´’‡¡πµå ‚¥¬¡’‡√´‘π´’‡¡πµåÀ≈ß‡À≈◊ÕÕ¬Ÿà∫π‡π◊ÈÕøíπ c) §«“¡≈â¡‡À≈«‡°‘¥„π™—Èπ‡√´‘π´’‡¡πµå

Fig. 2 shows failure modes of specimens at dentin site when dentin was not coated with resin coating and then
bonded with Panavia F 2.0 : a) complete adhesive failure at dentin/resin cement interface, b) partial
adhesive failure, where remnants of resin cement remained on dentin surface and c) cohesive failure within
resin cement.
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øíπ°—∫´ÿª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ ‰¡à‡°‘¥„π™—Èπ¬÷¥·∫∫ ¡∫Ÿ√≥å
√–À«à“ß‡π◊ÈÕøíπ·≈–‡√´‘π ’́‡¡πµå (complete adhesive
failure at dentin/resin cement interface) ‡≈¬ „π¢≥–
§«“¡≈â¡‡À≈«√–À«à“ß‡π◊ÈÕøíπ°—∫æ“π“‡«’¬‡Õø∑Ÿ‡°‘¥„π™—Èπ
¬÷¥·∫∫ ¡∫Ÿ√≥å√–À«à“ß‡π◊ÈÕøíπ·≈–‡√´‘π ’́‡¡πµå√âÕ¬≈– 10 ́ ÷Ëß
Õ“®Õ∏‘∫“¬‰¥â«à“ ÿ́ª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’‡ªìπ‡√´‘π´’‡¡πµå
√–∫∫∑Õ∑Õ≈‡Õ∑™å  ́ ÷Ëß “√¬÷¥√–∫∫∑Õ∑Õ≈‡Õ∑™å‡°‘¥°“√¬÷¥µ‘¥
°—∫‡π◊ÈÕøíπ‚¥¬°“√·∑√°´÷¡¢Õß¡ÕπÕ‡¡Õ√å≈ß‰ª„π∑àÕ‡π◊ÈÕ
øíπ·≈–‚§√ß√à“ß§Õ≈≈“‡®π„π‡π◊ÈÕøíπ∑’Ë∂Ÿ°°—¥¥â«¬°√¥‡°‘¥‡ªìπ
™—Èπ‰Œ∫√‘¥´÷Ëß‡ªìπ°“√¬÷¥°—∫øíπ·∫∫®ÿ≈°≈»“ µ√å (microme-
chanical interlocking)30-32  à«πæ“π“‡«’¬‡Õø∑Ÿ„™âÕ’¥’
‰æ√‡¡Õ√å´÷Ëß‡ªìπ “√ª√—∫ ¿“æ√–∫∫‡´≈øá‡Õ∑™å ‚¥¬¡’§à“
§«“¡‡ªìπ°√¥-¥à“ßª√–¡“≥ 2.4 ´÷Ëß “¡“√∂≈–≈“¬™—Èπ
 ‡¡’¬√å·≈–‡π◊ÈÕøíπ‰¥â‡æ’¬ß∫“ß à«π ¥—ßπ—Èπ™—Èπ‰Œ∫√‘¥∑’Ë‡°‘¥¢÷Èπ
Õ“®¡’§«“¡Àπ“πâÕ¬°«à“√–∫∫∑Õ∑Õ≈‡Õ∑™å ´÷Ëß‡ªìπ∑’Ë∑√“∫
°—π¥’«à“§«“¡Àπ“¢Õß™—Èπ‰Œ∫√‘¥‰¡à‰¥â‡ªìπªí®®—¬∑’Ë ”§—≠µàÕ§à“
°”≈—ß·√ß¬÷¥ ·µà́ ÿª‡ªÕ√å∫Õπ¥ǻ ’·Õπ¥å∫’‡ªìπ‡√ ‘́π´’‡¡πµå™π‘¥
∫à¡µ—«¥â«¬µ—«‡Õß (self-cured) ‡¡◊ËÕ‡°‘¥°“√°àÕµ—«·≈â«
‚§√ß √â“ß‚¡‡≈°ÿ≈‡ªìπ‡™‘ß‡ âπ (linear chain) ·µ°µà“ß®“°
æ“π“‡«’¬‡Õø∑Ÿ‡ªìπ‡√´‘π ’́‡¡πµå™π‘¥∫à¡µ—« Õß√Ÿª·∫∫
(dual-cured) ·≈–‡¡◊ËÕ‡°‘¥°“√°àÕµ—«·≈â«‚§√ß √â“ß‚¡‡≈°ÿ≈
‡ªìπ·∫∫‡™◊ËÕ¡¢«“ß (cross linking) ¥—ßπ—Èπ®÷ß‡°‘¥·√ß‡§âπ

(stress) ∑’Ë∫√‘‡«≥™—Èπ¬÷¥√–À«à“ß‡π◊ÈÕøíπ·≈–‡√´‘π´’‡¡πµå¡“°
°«à“´ÿª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ ´÷Ëß àßº≈µàÕ√Ÿª·∫∫¢Õß§«“¡
≈â¡‡À≈«‰¥â

º≈°“√«‘®—¬π’È¬—ßæ∫«à“§à“°”≈—ß·√ß¬÷¥¥÷ß¢Õß°≈ÿà¡øíπ∑’Ë
‡§≈◊Õ∫‡π◊ÈÕøíπ¥â«¬‡√´‘π‚§µ∑‘ß¡’§à“µË”°«à“°≈ÿà¡øíπ∑’Ë‰¡à‡§≈◊Õ∫
‡π◊ÈÕøíπ·≈â«¬÷¥¥â«¬‡√´‘π´’‡¡πµå∑—Èß 2 ™π‘¥ ·≈–§«“¡≈â¡‡À≈«
¢Õß°≈ÿà¡øíπ∑’Ë‡§≈◊Õ∫¥â«¬‡√´‘π‚§µ∑‘ß à«π„À≠à‡°‘¥√–À«à“ß
™—Èπ‡√´‘π‚§µ∑‘ß°—∫‡√´‘π´’‡¡πµå · ¥ß«à“§à“°”≈—ß·√ß¬÷¥¥÷ß
¢Õß™—Èπ‰Œ∫√‘¥√–À«à“ß‡√ ‘́π‚§µ∑‘ß·≈–‡π◊ÈÕøíπ¡’§à“ Ÿß°«à“§à“
°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß‡√´‘π‚§µ∑‘ß·≈–‡√´‘π´’‡¡πµå ́ ÷ËßÕ“®‡ªìπ
‡æ√“–æÕ≈‘‡¡Õ√å ·≈–¡ÕπÕ‡¡Õ√å ®“°‡√´‘π´’‡¡πµå∑’Ë·∑√°
‡¢â“‰ª√–À«à“ß‚§√ß¢à“¬æÕ≈‘‡¡Õ√å¢Õß‡√ ‘́π‚§µ∑‘ß¡’·√ß¬÷¥°—π
πâÕ¬°«à“™—Èπ‰Œ∫√‘¥∑’Ë¬÷¥√–À«à“ß‡√´‘π‚§µ∑‘ß·≈–‡π◊ÈÕøíπ
πÕ°®“°π’È‡√ ‘́π‚§µ∑‘ß ÷́Ëß‡°‘¥°“√°àÕµ—«·≈â«Õ“®∑”ªØ‘°‘√‘¬“
À√◊Õ‡°‘¥æ—π∏–‡§¡’°—∫‡√´‘π´’‡¡πµå‰¥âπâÕ¬¡“°

°“√¬÷¥µ‘¥√–À«à“ß‡√´‘π‚§µ∑‘ß·≈–‡√´‘π´’‡¡πµå ‡°‘¥®“°
¡ÕπÕ‡¡Õ√å¢Õß‡√´‘π´’‡¡πµå “¡“√∂≈–≈“¬æÕ≈‘‡¡∑‘≈‡¡∑“
§√‘‡≈µ (polymethylmethacrylate, PMMA) ¢Õß‡√´‘π‚§µ∑‘ß
∑”„Àâ‡°‘¥°“√∫«¡µ—« (swelling) ¢Õß‚§√ß¢à“¬æÕ≈‘‡¡Õ√å
(polynetwork) ·≈–¡ÕπÕ‡¡Õ√å®“°‡√ ‘́π´’‡¡πµå “¡“√∂
·∑√° ÷́¡‡¢â“‰ª√–À«à“ß‚§√ß¢à“¬æÕ≈‘‡¡Õ√å¢Õß‡√´‘π‚§µ∑‘ß

a. b.

√Ÿª∑’Ë 3 · ¥ß≈—°…≥–§«“¡≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫¥â“π∑’Ë‡ªìπ‡π◊ÈÕøíπ ‡¡◊ËÕ‡§≈◊Õ∫¥â«¬‡√´‘π‚§µ∑‘ß·≈â«¬÷¥™‘Èπ∑¥ Õ∫¥â«¬
æ“π“‡«’¬‡Õø∑Ÿ ‚¥¬ a) §«“¡≈â¡‡À≈«‡°‘¥√–À«à“ß‡√ ‘́π‚§µ∑‘ß°—∫‡√´‘π´’‡¡πµåÕ¬à“ß ¡∫Ÿ√≥å b) §«“¡≈â¡‡À≈«‡°‘¥
√–À«à“ß‡√ ‘́π‚§µ∑‘ß°—∫‡√ ‘́π´’‡¡πµå‚¥¬¡’‡√´‘π´’‡¡πµåÀ≈ß‡À≈◊ÕÕ¬Ÿà∫π‡√ ‘́π‚§µ∑‘ß

Fig. 3 shows failure modes of specimens at dentin site when dentin was coated with resin coating and
then bonded with Panavia F 2.0: a) complete adhesive failure at resin coating/resin cement and
b) partial adhesive failure, where remnants of resin cement remained on coated dentin surface.
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a. b.

√Ÿª∑’Ë 4 · ¥ß≈—°…≥–§«“¡≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫¥â“π∑’Ë‡ªìπ‡π◊ÈÕøíπ ‡¡◊ËÕ‰¡à¡’°“√‡§≈◊Õ∫¥â«¬‡√ ‘́π‚§µ∑‘ß·≈â«¬÷¥™‘Èπ∑¥ Õ∫
¥â«¬´ÿª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ ‚¥¬ a) §«“¡≈â¡‡À≈«‡°‘¥√–À«à“ß‡π◊ÈÕøíπ°—∫‡√´‘π´’‡¡πµå‚¥¬¡’‡√´‘π´’‡¡πµåÀ≈ß‡À≈◊ÕÕ¬Ÿà
∫π‡π◊ÈÕøíπ b) §«“¡≈â¡‡À≈«‡°‘¥„π™—Èπ‡√´‘π´’‡¡πµå

Fig. 4 shows failure modes of specimens at dentin site when dentin was not coated with resin coating and
then bonded with Superbond C & B: a) partial adhesive failure, where remnants of resin cement remained
on dentin surface and b) cohesive failure within resin cement.

‡°‘¥°“√ “π‰¢«â°—π¢Õß “¬‚ à́æÕ≈‘‡¡Õ√å (interpenetrating
polymer network (IPN)) ‡¡◊ËÕæ‘®“√≥“§à“æ“√“¡‘‡µÕ√å
°“√≈–≈“¬‰Œ≈¥å·∫√π¥å (Hildebrand solubility parameter)
´÷Ëß‡ªìπ§à“∑’Ë∫àß∫Õ°∂÷ß§«“¡ “¡“√∂„π°“√≈–≈“¬‡¢â“°—π‰¥â
¢Õß«— ¥ÿæ∫«à“æÕ≈‘‡¡∑‘≈‡¡∑“§√‘‡≈µ¡’§à“ 18.3 MPa1/2 ‡¡∑‘≈
‡¡∑“§√‘‡≈µ (methylmethacrylate) ´÷Ëß‡ªìπÕß§åª√–°Õ∫
À≈—°¢Õß¡ÕπÕ‡¡Õ√å ¢Õß ÿ́ª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’¡’§à“ 18.0
MPa1/2, 33 ‰Œ¥√Õ° ’́‡Õ∑‘≈‡¡∑“§√‘‡≈µ (hydroxyethyl-
methacrylate) ÷́Ëß‡ªìπÕß§åª√–°Õ∫À≈—°¢ÕßÕ’¥’‰æ√‡¡Õ√å
(ED primer) ¢Õßæ“π“‡«’¬ ‡Õø∑Ÿ¡’§à“ 20 MPa1/2 ®–‡ÀÁπ
‰¥â«à“¡ÕπÕ‡¡Õ√å¢Õß´ÿª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ Õ’¥’‰æ√‡¡Õ√å
¢Õßæ“π“‡«’¬‡Õø∑Ÿ ·≈–æÕ≈‘‡¡∑‘≈‡¡∑“§√‘‡≈µ¢Õß‰Œ∫√‘¥‚§µ
¡’§à“æ“√“¡‘‡µÕ√å°“√≈–≈“¬‰Œ≈¥å·∫√π¥å„°≈â‡§’¬ß°—π µ—«∑”
≈–≈“¬¢Õß‡√ ‘́π ’́‡¡πµå ∑—Èß 2 ™π‘¥®÷ß “¡“√∂≈–≈“¬
æÕ≈‘‡¡∑“§√‘‡≈µ¢Õß‰Œ∫√‘¥‚§µ‰¥â ‚¥¬∑’Ë§à“æ“√“¡‘‡µÕ√å°“√
≈–≈“¬‰Œ≈¥å·∫√π¥å¢ÕßæÕ≈‘‡¡∑“§√‘‡≈µ¢Õß‰Œ∫√‘¥‚§µ¡’§à“
„°≈â‡§’¬ß°—∫§à“æ“√“¡‘‡µÕ√å°“√≈–≈“¬¢Õß¡ÕπÕ‡¡Õ√å¢Õß
´ÿª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’‡¡◊ËÕ‡∑’¬∫°—∫§à“æ“√“¡‘‡µÕ√å°“√
≈–≈“¬¢ÕßÕ’¥’‰æ√‡¡Õ√å¢Õßæ“π“‡«’¬‡Õø∑Ÿ ¥—ßπ—Èπ¡ÕπÕ‡¡Õ√å
¢Õß ÿ́ª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’®÷ß “¡“√∂≈–≈“¬·≈–‡°‘¥°“√
·∑√° ÷́¡‡¢â“‰ª√–À«à“ß‚§√ß¢à“¬æÕ≈‘‡¡∑“§√‘‡≈µ¢Õß‰Œ∫√‘¥‚§µ
‰¥â¥’°«à“Õ’¥’‰æ√‡¡Õ√å  àßº≈„Àâ§à“°”≈—ß·√ß¬÷¥¥÷ß√–À«à“ß

‰Œ∫√‘¥‚§µ°—∫´ÿª‡ªÕ√å∫Õπ¥å´’·Õπ¥å∫’ Ÿß°«à“ §à“°”≈—ß·√ß¬÷¥
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Abstract

Objective To study the effect of a resin coating on tensile bond strength between resin cements and
dentin

Materials and methods Forty extracted human molars were ground to flatten dentin surface using
low speed cutting machine and finished by 600-grit silicon carbide paper. The teeth were divided into
4 groups; 1) freshly dentin without coating was bonded with Panavia F 2.0, 2) dentin was coated by
resin coating and bonded with Panavia F 2.0, 3) freshly dentin without coating was bonded with
Superbond C & B, and 4) dentin was coated by resin coating and bonded with Superbond C & B.
After storage at 100% relative humidity and 37°C for 24 hours, all bonded teeth were prepared to
mini-dumbbell specimens. The tensile bond strength was performed using universal testing machine
at cross-head speed 0.5 mm/min. Data were statistically analyzed by one-way ANOVA.

Results The tensile bond strengths of group 1 and 2 were 9.59 ± 3.65 and 5.54 ± 2.07 MPa,
respectively. While those of group 3 and 4 were 17.03 ± 2.93 and 8.81 ± 3.85 MPa, respectively.
The highest tensile bond strength was found in group 3 and it was significantly different to other three
groups (p < 0.05). The tensile bond strengths between group 1 and 2 were significantly different
(p < 0.05). On the other hand, there was no significant difference between bond strengths of group
1 and 4 as well as between group 2 and 4 (p > 0.05). For failure mode, 70% of specimens in group 1
and group 3 showed partial adhesive failure with remnants of resin cement remained on dentin surface.
While 60% of specimens in group 2 and 70% of those in group 4 demonstrated partial adhesive failure
with remnants of resin cement remained on coated dentin surface.

Conclusion Both Panavia F 2.0 and Superbond C & B showed higher tensile bond strength on
Freshly dentin than coated dentin.

(CU Dent J. 2014;37:25-38)
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