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4¿“§«‘™“°“¬«‘¿“§»“ μ√å §≥–∑—πμ·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å ‡æ◊ËÕ∑¥ Õ∫º≈¢Õß “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫ (∑—πμ–-®ÿÃ“ 100) μàÕ§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ

·≈–§ÿ≥ ¡∫—μ‘∑“ß°≈∫“ßª√–°“√¢Õß«— ¥ÿÕÿ¥øíπ‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥·¢Áßμ—«¥â«¬· ß

«— ¥ÿ·≈–«‘∏’°“√ «— ¥ÿÕÿ¥øíπ‡√´‘π§Õ¡‚æ ‘μ™π‘¥·¢Áßμ—«¥â«¬· ß 5 º≈‘μ¿—≥±å ‰¥â·°à ‡Õ ‡∑‰≈∑å´‘°¡“øî≈‡∑° ·´¥

250 øî≈‡∑° ·´¥ 350 æ√’‰¡ å ·≈– ‡∑∑√‘° ‡ÕÁπ ´’·√¡ π”¡“‡μ√’¬¡™‘Èπß“πμ“¡¡“μ√∞“π‰Õ‡Õ ‚Õ 4049 (2009)

·≈–∑“¥â«¬ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫ ª√‘¡“μ√ 100 ‰¡‚§√≈‘μ√ ‡ªìπ‡«≈“ 2 π“∑’ ®“°π—Èπ©“¬· ß‡æ◊ËÕ„Àâ‡°‘¥

ªØ‘°‘√‘¬“‡§¡’Õ¬à“ß ¡∫Ÿ√≥å ·≈–π”¡“∑¥ Õ∫°“√≈–≈“¬ °“√¥Ÿ¥´÷¡πÈ” §«“¡≈÷°„π°“√∫à¡ ·≈–§«“¡μâ“π·√ß¥—¥

‚§âß ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â∑“ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë ¢âÕ¡Ÿ≈∑’Ë‰¥â®–· ¥ß„π√Ÿª§à“‡©≈’Ë¬ ± §à“‡∫’Ë¬ß·∫π

¡“μ√∞“π „™â‚ª√·°√¡ ∂‘μ‘‡Õ æ’‡Õ ‡Õ ‡æ◊ËÕ«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫ Õß∑“ß·≈–‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡

¥â«¬‡∑Õ√å°’¬å ‡Õ™‡Õ ¥’ ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95
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º≈°“√»÷°…“  “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫‰¡à¡’º≈μàÕ°“√≈–≈“¬·≈–°“√¥Ÿ¥ ÷́¡πÈ”¢Õß«— ¥ÿÕÿ¥øíπ‡√ ‘́π§Õ¡‚æ ‘μ

∑—ÈßÀâ“º≈‘μ¿—≥±åÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p > 0.05)  “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫¡’º≈‡æ‘Ë¡§à“§«“¡≈÷°„π°“√

∫à¡¢Õß«— ¥ÿ‡Õ ‡∑‰≈∑å´‘°¡“·≈–øî≈‡∑° ·´¥ 250 ·≈–§«“¡μâ“π·√ß¥—¥‚§âß¢Õß«— ¥ÿøî≈‡∑° ·´¥ 250 ·≈–‡∑∑√‘°

‡ÕÁπ ´’·√¡ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ‚¥¬§ÿ≥ ¡∫—μ‘°“√≈–≈“¬ °“√¥Ÿ¥´÷¡πÈ” §«“¡≈÷°„π°“√∫à¡ ·≈–

§«“¡μâ“π·√ß¥—¥‚§âß¢Õß«— ¥ÿÕÿ¥øíπ‡√ ‘́π§Õ¡‚æ ‘μ∑—ÈßÀâ“º≈‘μ¿—≥±å ¿“¬À≈—ß°“√∑“¥â«¬ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë

ºà“πμ“¡‡°≥±å¡“μ√∞“π‰Õ‡Õ ‚Õ 4049 (2009)

 √ÿª  “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫‰¡à¡’º≈μàÕ§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ·≈–∑“ß°≈¢Õß«— ¥ÿÕÿ¥øíπ‡√´‘π§Õ¡‚æ ‘μ

‡Õ ‡∑‰≈∑å øî≈‡∑° ·´¥ 250 øî≈‡∑° ·´¥ 350 æ√’‰¡ å ·≈– ‡∑∑√‘° ‡ÕÁπ ´’·√¡ „π¥â“π°“√≈–≈“¬ °“√¥Ÿ¥´÷¡πÈ”

§«“¡≈÷°„π°“√∫à¡ ·≈–§«“¡μâ“π·√ß¥—¥‚§âß μ“¡¡“μ√∞“π‰Õ‡Õ ‚Õ 4049 (2009)

(« ∑—πμ ®ÿÃ“œ 2554;34:213-22)

§” ”§—≠: °“√¥Ÿ¥´÷¡πÈ”; °“√≈–≈“¬; §«“¡μâ“π·√ß¥—¥‚§âß; §«“¡≈÷°„π°“√∫à¡; ‡√ ‘́π§Õ¡‚æ ‘μ;  “√Àâ“¡‡≈◊Õ¥

‡©æ“–∑’Ë
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∫∑π”

 “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë∂Ÿ°π”¡“„™â∑“ß∑—πμ°√√¡√à«¡°—∫

‡™◊Õ°·¬°‡Àß◊Õ° ‡ªìπ°“√¥÷ß√—Èß‡Àß◊Õ°∑”„Àâ “¡“√∂¡Õß‡ÀÁπ

¢Õ∫‡¢μ¢Õßøíπ„μâ‡Àß◊Õ°¿“¬À≈—ß°“√°√Õ·μàßøíπÀ√◊Õ‡π◊ÈÕ

øíπ à«π∑’Ëºÿ≈÷°„μâ‡Àß◊Õ° ‡æ◊ËÕª√–‚¬™πåμàÕ°“√æ‘¡æåª“°À√◊Õ

°“√∫Ÿ√≥–øíπ1,2 ®“°°“√ ”√«®æ∫∑—πμ·æ∑¬å®”π«π√âÕ¬≈–

95 „™â “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë√à«¡°—∫‡™◊Õ°·¬°‡Àß◊Õ°„π°“√

Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë·≈–¥÷ß√—Èß‡Àß◊Õ°3 ‚¥¬ “√‡§¡’ÕÕ°ƒ∑∏‘Ï

À≈—°∑’Ë„™â„π “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë ‰¥â·°à  “√Õ≈Ÿ¡‘‡π’¬¡æÕ

·∑ ‡´’¬¡´—≈‡øμ Õ≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å ´‘ß§å§≈Õ‰√¥å ‡øÕ√‘°

´—≈‡ø≈ À√◊ÕÕ‘æ‘‡πøøïπ4,5 Õ¬à“ß‰√°Áμ“¡ “√Àâ“¡‡≈◊Õ¥

‡©æ“–∑’Ë à«π„À≠à‡ªìπº≈‘μ¿—≥±å∑’Ëπ”‡¢â“®“°μà“ßª√–‡∑» ∑”„Àâ

‡æ‘Ë¡μâπ∑ÿπ„π°“√√—°…“∑“ß∑—πμ°√√¡·≈–‡ªìπ°“√ Ÿ≠‡ ’¬‡ß‘π

μ√“¢Õßª√–‡∑» ¥—ßπ—Èπ∑“ß§≥–ºŸâ«‘®—¬®÷ß¡’§«“¡ª√– ß§å∑’Ë®–

«‘®—¬·≈–æ—≤π“º≈‘μ¿—≥±å “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë ‡æ◊ËÕ„™â

¿“¬„πª√–‡∑» ∑¥·∑π°“√π”‡¢â“ ‚¥¬„™â “√Õ≈Ÿ¡‘‡π’¬¡

§≈Õ‰√¥å‡ªìπ “√ÕÕ°ƒ∑∏‘ÏÀ≈—°¢Õß “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë

μâπ·∫∫ (∑—πμ–-®ÿÃ“ 100)

¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’È ‡ªìπ°“√∑¥ Õ∫º≈¢Õß “√Àâ“¡

‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫ μàÕ§ÿ≥ ¡∫—μ‘°“√¥Ÿ¥ ÷́¡πÈ” °“√≈–≈“¬

§«“¡≈÷°„π°“√∫à¡ ·≈–§«“¡μâ“π·√ß¥—¥‚§âß ¢Õß«— ¥ÿÕÿ¥øíπ

‡√´‘π§Õ¡‚æ ‘μ™π‘¥·¢Áßμ—«¥â«¬· ß μ“¡¡“μ√∞“π‰Õ‡Õ ‚Õ

4049 (2009) ‚¥¬Õß§å§«“¡√Ÿâ∑’Ë‰¥â®–π”¡“‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕß

μâπ‡æ◊ËÕ°“√æ—≤π“ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë‰ª Ÿà°“√π”¡“„™â

√à«¡°—∫‡™◊Õ°·¬°‡Àß◊Õ°∑“ß§≈‘π‘°μàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

«— ¥ÿÕÿ¥øíπ‡√´‘π§Õ¡‚æ ‘μ

«— ¥ÿÕÿ¥øíπ‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥·¢Áßμ—«¥â«¬· ß

‡Õ ‡∑‰≈∑ǻ ‘°¡“ (Estelite®Σ; Tokuyama Dental Corporation,

Japan) øî≈‡∑° ·´¥ 250 (FiltekTM Z250, 3M ESPE, USA)

øî≈‡∑° ·´¥ 350 (FiltekTM Z350, 3M ESPE, USA) æ√’‰¡ å

(PremiseTM, Kerr Corporation, USA) ·≈– ‡∑∑√‘° ‡ÕÁπ

´’·√¡ (Tetric® N-ceram, Ivoclar Vivadent,

Liechtenstein) π”¡“„™â„π°“√»÷°…“§√—Èßπ’È (μ“√“ß∑’Ë 1)

‚¥¬«— ¥ÿÕÿ¥øíπ¥—ß°≈à“«μâÕß‡À≈◊Õ«—πÀ¡¥Õ“¬ÿÕ¬à“ßπâÕ¬ 1 ªï

„π«—π∑’Ë∑”°“√∑¥≈Õß «— ¥ÿ®–∂Ÿ°∑”„Àâ·¢Áßμ—«¥â«¬°“√©“¬

· ß®“°‡§√◊ËÕß©“¬· ß (light curing unit, Elipar® Trilight,

3M ESPE, USA) μ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘μ ·≈–

¡’°“√μ√«®«—¥§«“¡‡¢â¡¢Õß· ß¢Õß‡§√◊ËÕß©“¬· ß∑ÿ°§√—Èß

°àÕπ°“√∑¥≈Õß ‚¥¬§«“¡‡¢â¡· ß∑’Ë«—¥‰¥âÕ¬à“ßπâÕ¬ 800

¡‘≈≈‘«—μμåμàÕμ“√“ß‡´πμ‘‡¡μ√

 “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë

 “√‡§¡’∑’Ë„™â„π°“√‡μ√’¬¡ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫

ª√–°Õ∫‰ª¥â«¬Õ≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å(Sigma-Aldrich, USA)

√âÕ¬≈– 25 ‡ªìπ “√ÕÕ°ƒ∑∏‘ÏÀ≈—° ·≈– “√≈¥·√ßμ÷ßº‘«

√âÕ¬≈– 0.1 ·≈–πÈ”°≈—Ëπª√“»®“°‡™◊ÈÕ ‚¥¬ “√Àâ“¡‡≈◊Õ¥‡©æ“–

∑’Ë®–∂Ÿ°∑”„Àâª√“»®“°‡™◊ÈÕ ¥â«¬°“√°√Õßºà“π°√–¥“…°√Õß

∑’Ë¡’¢π“¥√Ÿºà“π 0.2 ‰¡§√Õπ (Minisart, Satorius Biotech, USA)

μ“√“ß∑’Ë 1 «— ¥ÿÕÿ¥øíπ‡√´‘π§Õ¡‚æ ‘μ™π‘¥·¢Áßμ—«¥â«¬· ß ∑’Ë„™â„π°“√»÷°…“

Table 1 The light cured resin composites used in this study

Name of products Type of materials Filler weight % Average filler size (nm) Manufacturer

Estelite® Σ Microhybrid 82.0 200 Tokuyama, Japan

FiltekTM Z250 Microhybrid 78.5 600 3M ESPE, USA

FiltekTM Z350 Nanocomposite 78.5 20 3M ESPE, USA

PremiseTM Nanocomposite 84.0 20 Kerr Corporation, USA

Tetric® N-ceram Nanocomposite 80.0 40 Ivoclar Vivadent, Liechtenstein
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§à“°“√≈–≈“¬·≈–°“√¥Ÿ¥´÷¡πÈ” (Solubility and

water absorption)

°“√‡μ√’¬¡«— ¥ÿÕÿ¥øíπμ“¡¡“μ√∞“π ISO 4049 (2009)6

‚¥¬¬àÕ §◊Õ π”«— ¥ÿ„ à≈ß„π·∫∫æ‘¡æå∑√ß°√–∫Õ°∑’Ë¡’‡ âπ

ºà“π»Ÿπ¬å°≈“ß 15 ¡‘≈≈‘‡¡μ√ ·≈–§«“¡ Ÿß 0.5 ¡‘≈≈‘‡¡μ√

‚¥¬‰¡à„Àâ¡’øÕßÕ“°“»Õ¬Ÿà¿“¬„π ª“¥«— ¥ÿ à«π‡°‘πÕÕ°

∑“ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫ª√‘¡“μ√ 100 ‰¡‚§√≈‘μ√

∫πº‘«¥â“π∫π¢Õß«— ¥ÿÕÿ¥øíπ¥â«¬æŸà°—π ∑‘Èß‰«â‡ªìπ‡«≈“ 2 π“∑’

‚¥¬°≈ÿà¡§«∫§ÿ¡®–‰¡à‰¥â∑“ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫

‡¡◊ËÕ§√∫√–¬–‡«≈“∑’Ë°”Àπ¥ ªî¥¥â«¬°√–®°‡√’¬∫ ·≈–∑”°“√

©“¬· ß‡æ◊ËÕ°√–μÿâπ°“√·¢Áßμ—«¢Õß«— ¥ÿÕÿ¥øíπμ“¡√–¬–‡«≈“

∑’Ë∫√‘…—∑ºŸâº≈‘μ°”Àπ¥ ∑‘Èß‰«â‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß‡æ◊ËÕ„Àâ‡°‘¥

ªØ‘°‘√‘¬“‡§¡’Õ¬à“ß ¡∫Ÿ√≥å ‡¡◊ËÕ§√∫√–¬–‡«≈“∑’Ë°”Àπ¥

∑”§«“¡ –Õ“¥™‘Èπμ—«Õ¬à“ß¥â«¬πÈ”ª√“»®“°‰ÕÕÕπ√à«¡°—∫

‡§√◊ËÕßÕ—≈μ√“‚´π‘° ®“°π—Èπ∑”„Àâ·Àâß¥â«¬°“√„ à™‘Èπμ—«Õ¬à“ß

„π¿“™π–∑”·Àâß (desiccators) ‚¥¬„™â°≈àÕßæ≈“ μ‘°∑’Ë

Õ“°“»ºà“π‡¢â“‰¡à‰¥â ·≈–∫√√®ÿ´‘≈‘°“‡®≈∑’Ëºà“π°“√Õ∫·Àâß∑’Ë

Õÿ≥À¿Ÿ¡‘ 130 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 5 ™—Ë«‚¡ß ·≈–‡°Á∫„π

μŸâÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 37 ± 1 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 22 ™—Ë«‚¡ß

®“°π—Èπ∑”°“√¬â“¬™‘Èπμ—«Õ¬à“ß‰ª¬—ß¿“™π–∑”·Àâß

°≈àÕß∑’Ë 2 ·≈–‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 23 ± 1 Õß»“‡´≈‡´’¬ π“π

1 ™—Ë«‚¡ß ∑”°“√™—ËßπÈ”Àπ—°μ—«Õ¬à“ß·≈–®¥∫—π∑÷° ‚¥¬®–

∑¥≈Õß∑” È́”Õ¬à“ßπ’È®π°√–∑—Ëß™‘Èπμ—«Õ¬à“ß¡’°“√‡ª≈’Ë¬π·ª≈ß

πÈ”Àπ—°‰¡à‡°‘π 0.0001 °√—¡ ®÷ß∫—π∑÷°§à“¥—ß°≈à“«‡ªìππÈ”Àπ—°

·Àâß‡√‘Ë¡μâπ (W1) ®“°π—Èππ”™‘Èπμ—«Õ¬à“ß‰ª·™à„ππÈ”ª√“»®“°

‰ÕÕÕπ ∑’ËÕÿ≥À¿Ÿ¡‘ 37 ± 1 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 1  —ª¥“Àå

‡¡◊ËÕ§√∫°”Àπ¥π”μ—«Õ¬à“ß¢÷Èπ¡“®“°πÈ” ´—∫™‘Èπμ—«Õ¬à“ß„Àâ

·Àâß ∑‘Èß‰«â‡ªìπ‡«≈“ 15 «‘π“∑’ ®“°π—Èππ”¡“™—ËßπÈ”Àπ—°‡ªìπ

πÈ”Àπ—°‡ªï¬° (W2) ·≈–π”™‘Èπμ—«Õ¬à“ß‡¢â“°√–∫«π°“√∑”

·Àâßμ“¡∑’Ë‰¥â°≈à“«¡“·≈â«¢â“ßμâπ ∫—π∑÷°πÈ”Àπ—°·Àâß¿“¬À≈—ß

°“√·™àπÈ” (W3)

®“°π—Èππ”§à“∑’Ë‰¥â¡“§”π«≥°“√¥Ÿ¥πÈ” ·≈–°“√≈–≈“¬

μ“¡ Ÿμ√¥—ßμàÕ‰ªπ’È

§à“°“√≈–≈“¬ = (W2-W3)/V

°“√¥Ÿ¥´÷¡πÈ” = (W1-W3)/V

V = ª√‘¡“μ√¢Õß™‘Èπμ—«Õ¬à“ß (≈Ÿ°∫“»°å¡‘≈≈‘‡¡μ√)

®“°π—Èπ‡ª√’¬∫‡∑’¬∫§à“°“√¥Ÿ¥´÷¡πÈ”·≈–°“√≈–≈“¬¢Õß

«— ¥ÿÕÿ¥øíπ‡ª√’¬∫‡∑’¬∫°—∫«— ¥ÿ™π‘¥‡¥’¬«°—π ∑’Ë‰¡à‰¥â∑“ “√

Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫ ‚¥¬·μà≈–°≈ÿà¡®–¡’™‘Èπμ—«Õ¬à“ß

Õ¬à“ß≈– 5 ™‘Èπ ®“°¢âÕ°”Àπ¥‰Õ‡Õ ‚Õ 4049 (2009) °”Àπ¥

§à“°“√¥Ÿ¥ ÷́¡πÈ”·≈–°“√≈–≈“¬¢Õß«— ¥ÿ‰¡à§«√‡°‘π 40 ·≈– 7.5

‰¡‚§√°√—¡μàÕ≈Ÿ°∫“»°å¡‘≈≈‘‡¡μ√ μ“¡≈”¥—∫

°“√∑¥ Õ∫§«“¡≈÷°„π°“√∫à¡ (Depth of cure)6

π”«— ¥ÿÕÿ¥øíπ„ à≈ß„π·∫∫∑√ß°√–∫Õ°∑’Ë¡’Àπâ“μ—¥

«ß°≈¡‡ âπºà“π»Ÿπ¬å°≈“ß 4 ¡‘≈≈‘‡¡μ√ Àπ“ 6 ¡‘≈≈‘‡¡μ√

‚¥¬‰¡à„Àâ¡’øÕßÕ“°“»Õ¬Ÿà¿“¬„π ª“¥«— ¥ÿ à«π‡°‘πÕÕ°

·≈–∑“ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫ 100 ‰¡‚§√≈‘μ√¥â«¬

æŸà°—π ∑‘Èß‰«â 2 π“∑’ ®“°π—Èπªî¥∑—∫¥â«¬°√–®°·ºàπ‡√’¬∫·≈–

∑”°“√©“¬· ßμ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘μ ‡æ◊ËÕ„Àâ‡°‘¥

ªØ‘°‘√‘¬“°“√·¢Áßμ—«¢Õß«— ¥ÿÕ¬à“ß ¡∫Ÿ√≥å

‡¡◊ËÕ§√∫√–¬–‡«≈“∑’Ë°”Àπ¥ ·°–™‘Èπμ—«Õ¬à“ßÕÕ°®“°

·∫∫ °”®—¥«— ¥ÿÕÿ¥øíπ∑’Ë‰¡à·¢Áßμ—«ÕÕ°¥â«¬„∫æ“¬æ≈“ μ‘°

(plastic spatula) ®“°π—Èπ∑”°“√«—¥§«“¡Àπ“¢Õß«— ¥ÿ

Õÿ¥øíπ∑’Ë·¢Áßμ—«‡ª√’¬∫‡∑’¬∫°—∫«— ¥ÿ™π‘¥‡¥’¬«°—π∑’Ë‰¡à‰¥â∑“ “√

Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫¥â«¬‡§√◊ËÕß«—¥¢π“¥·∫∫¥‘®‘∑Õ≈

(Digital vernier caliper, Mitutoyo, Japan) ‚¥¬·μà≈–

°≈ÿà¡®–¡’™‘Èπμ—«Õ¬à“ßÕ¬à“ß≈– 5 ™‘Èπ ®“°¢âÕ°”Àπ¥‰Õ‡Õ ‚Õ

4049 (2009) °”Àπ¥§à“§«“¡≈÷°„π°“√∫à¡¢Õß«— ¥ÿÕÿ¥øíπ

‡√´‘π§Õ¡‚æ ‘μ™π‘¥·¢Áßμ—«¥â«¬· ß ‰¡àμË”°«à“ 1.5 ¡‘≈≈‘‡¡μ√

°“√∑¥ Õ∫§«“¡μâ“π·√ß¥—¥‚§âß (Flexural strength)6

π”«— ¥ÿÕÿ¥øíπ„ à≈ß„π·∫∫¢π“¥ °«â“ß 2 ¡‘≈≈‘‡¡μ√

¬“« 25 ¡‘≈≈‘‡¡μ√  Ÿß 2 ¡‘≈≈‘‡¡μ√ ‚¥¬‰¡à„Àâ¡’øÕßÕ“°“»

Õ¬Ÿà¿“¬„π ª“¥«— ¥ÿ à«π‡°‘πÕÕ° ·≈–∑“ “√Àâ“¡‡≈◊Õ¥

‡©æ“–∑’Ëμâπ·∫∫ 100 ‰¡‚§√≈‘μ√¥â«¬æŸà°—π ∑‘Èß‰«â 2 π“∑’ ªî¥

∑—∫¥â«¬°√–®°·ºàπ‡√’¬∫·≈–∑”°“√©“¬· ß∑—Èß Õß¥â“π¢Õß

™‘Èπμ—«Õ¬à“ß ¥â“π≈– 40 «‘π“∑’‡æ◊ËÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“°“√·¢Áßμ—«

¢Õß«— ¥ÿÕ¬à“ß ¡∫Ÿ√≥å π”™‘Èπμ—«Õ¬à“ß‰ª·™à„ππÈ”∑’ËÕÿ≥À¿Ÿ¡‘ 37

Õß»“‡´≈‡ ’́¬ ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‡¡◊ËÕ§√∫√–¬–‡«≈“∑’Ë

°”Àπ¥ π”™‘Èπß“π‰ªμ√«®«—¥§«“¡μâ“π·√ß¥—¥‚§âß‚¥¬„™â

‡§√◊ËÕß∑¥ Õ∫·√ß·∫∫ “°≈ (universal testing machine

8872, Instron UK) ‚¥¬«“ß™‘Èπß“π∫π·∫∫∑¥ Õ∫§«“¡μâ“π

·√ß¥—¥‚§âß·∫∫ 3 ®ÿ¥ ∑’Ë¡’√–¬–Àà“ßÀ—«√Õß√—∫ (span length)

20 ¡‘≈≈‘‡¡μ√ „™âÀ—«∑¥ Õ∫ (load cell) ¢π“¥ 50 π‘«μ—π

§«“¡‡√Á« (crosshead speed) 0.75 ¡‘≈≈‘‡¡μ√μàÕπ“∑’ ®“°

π—Èπ‡√‘Ë¡„Àâ·√ß®π™‘Èπß“π‡°‘¥°“√·μ°À—°
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®“°π—Èππ”§à“∑’Ë‰¥â¡“§”π«≥§«“¡μâ“π·√ß¥—¥‚§âß μ“¡

 Ÿμ√¥—ßπ’È

 δ = 3FL/2wh2

δ §◊Õ §à“§«“¡μâ“π·√ß¥—¥‚§âß Àπà«¬‡ªìπ‡¡°–ª“ §“≈

(flexural strength/MPa)

F §◊Õ ·√ß¡“°∑’Ë ÿ¥∑’Ë°√–∑”∫π™‘Èπß“π Àπà«¬‡ªìππ‘«μ—π

(maximum load/newtons)

L §◊Õ √–¬–√–À«à“ßÀ—«√Õß√—∫ Àπà«¬‡ªìπ¡‘≈≈‘‡¡μ√

(span length/millimetres)

W §◊Õ §«“¡°«â“ß¢Õß™‘Èπß“π Àπà«¬‡ªìπ¡‘≈≈‘‡¡μ√

(width/millimetres)

H §◊Õ §«“¡Àπ“¢Õß™‘Èπß“π Àπà«¬‡ªìπ¡‘≈≈‘‡¡μ√

(width/millimetres)

®“°π—Èππ”§à“§«“¡μâ“π·√ß¥—¥‚§âß¢Õß«— ¥ÿÕÿ¥øíπ∑’Ë∑“

 “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫ ‡ª√’¬∫‡∑’¬∫°—∫«— ¥ÿ™π‘¥

‡¥’¬«°—π∑’Ë‰¡à‰¥â∑“ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫ ‚¥¬·μà≈–

°≈ÿà¡®–¡’™‘Èπμ—«Õ¬à“ßÕ¬à“ß≈– 5 ™‘Èπ ®“° ‰Õ‡Õ ‚Õ 4049 (2009)

°”Àπ¥§à“§«“¡μâ“π·√ß¥—¥‚§âß¢Õß«— ¥ÿÕÿ¥øíπ‡√´‘π§Õ¡-

‚æ ‘μ™π‘¥·¢Áßμ—«¥â«¬· ß ‰¡àμË”°«à“ 50 ‡¡°°–∫“ §“≈

°“√«‘‡§√“–Àå ∂‘μ‘

§à“∑’Ë«—¥‰¥â®–· ¥ß„π√Ÿª §à“‡©≈’Ë¬ ± §à“‡∫’Ë¬ß‡∫π¡“μ√∞“π

·≈–«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡¥â«¬‚ª√·°√¡‡Õ æ’

‡Õ ‡Õ  ‡«Õ√å™—Ëπ 13 (SPSS version 13, SPSS Inc.,

Chicago, IL, USA) ¥â«¬ ∂‘μ‘«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫

 Õß∑“ß (two ways ANOVA) ·≈–‡ª√’¬∫‡∑’¬∫√–À«à“ß

°≈ÿà¡¥â«¬‡∑Õ√å°’¬å ‡Õ™‡Õ ¥’ (Turkey HSD) ∑’Ë√–¥—∫§«“¡

‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

º≈°“√∑¥≈Õß

«— ¥ÿÕÿ¥øíπ‡√ ‘́π§Õ¡‚æ ‘μ∑’Ë∑“¥â«¬ “√Àâ“¡‡≈◊Õ¥‡©æ“–

∑’Ëμâπ·∫∫ ¡’§ÿ≥ ¡∫—μ‘°“√≈–≈“¬·≈–°“√¥Ÿ¥´÷¡πÈ”ºà“π

‡°≥±å¡“μ√∞“π‰Õ‡Õ ‚Õ 4049 (2009)

®“°°“√∑¥≈Õßæ∫«à“ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫ ‰¡à¡’

º≈μàÕ§à“°“√≈–≈“¬·≈–°“√¥Ÿ¥´÷¡πÈ”¢Õß«— ¥ÿÕÿ¥øíπ∑—ÈßÀâ“

º≈‘μ¿—≥±å ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«— ¥ÿ™π‘¥‡¥’¬«°—π∑’Ë‰¡à∑“ “√

Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p > 0.05; μ“√“ß

∑’Ë 2)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫™π‘¥¢Õß«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘μμàÕ§à“°“√

≈–≈“¬·≈–°“√¥Ÿ¥ ÷́¡πÈ”æ∫«— ¥ÿ‡√´‘π§Õ¡‚æ ‘μ™π‘¥‰¡‚§√-

‰Œ∫√‘¥·≈–π“‚π§Õ¡‚æ ‘μ¡’§à“°“√≈–≈“¬·≈–°“√¥Ÿ¥´÷¡πÈ”

‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p > 0.05)

¡“μ√∞“π‰Õ‡Õ ‚Õ 4049 (2009) °”Àπ¥«— ¥ÿÕÿ¥øíπ

‡√´‘π§Õ¡‚æ ‘μ™π‘¥·¢Áßμ—«¥â«¬· ß ¡’§à“°“√¥Ÿ¥´÷¡πÈ”‰¡à‡°‘π

40 ‰¡‚§√°√—¡μàÕ≈Ÿ°∫“»°å¡‘≈≈‘‡¡μ√ ·≈–§à“°“√≈–≈“¬πÈ”‰¡à

‡°‘π 7.5 ‰¡‚§√°√—¡μàÕ≈Ÿ°∫“»°å¡‘≈≈‘‡¡μ√ ÷́Ëß∑ÿ°°≈ÿà¡ºà“π

μ“¡‡°≥±å¡“μ√∞“π‰Õ‡Õ ‚Õ

μ“√“ß∑’Ë 2 º≈¢Õß “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫μàÕ°“√¥Ÿ¥´÷¡πÈ”·≈–°“√≈–≈“¬¢Õß«— ¥ÿÕÿ¥øíπ‡√ ‘́π§Õ¡‚æ ‘μ

Table 2 Effect of local hemostatic agent prototype on water absorption and solubility of resin composites

Name of products Type of materials Water absorption (μg/mm33333) Water solubility (μg/mm33333)

control experiment control experiment

Estelite® Σ microhybrid 14.28 ± 1.51 13.70 ± 1.94 1.46 ± 1.04 1.17 ± 1.82

FiltekTM Z250 microhybrid 18.73 ± 2.85 20.30 ± 2.36 3.11 ± 1.78 4.12 ± 0.45

FiltekTM Z350 nanocomposite 23.64 ± 1.28 21.31 ± 1.45 0.51 ± 0.77 2.41 ± 0.49

PremiseTM nanocomposite 15.73 ± 2.41 12.96 ± 3.83 0.68 ± 0.78 1.33 ± 0.85

Tetric® N cerem nanocomposite 14.63 ± 1.73 12.52 ± 1.58 0.39 ± 0.69 0.48 ± 0.58
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«— ¥ÿÕÿ¥øíπ‡√ ‘́π§Õ¡‚æ ‘μ∑’Ë∑“¥â«¬ “√Àâ“¡‡≈◊Õ¥‡©æ“–

∑’Ëμâπ·∫∫ ¡’§ÿ≥ ¡∫—μ‘§«“¡≈÷°„π°“√∫à¡ºà“π‡°≥±å

¡“μ√∞“π‰Õ‡Õ ‚Õ 4049 (2009)

®“°°“√∑¥≈Õßæ∫«à“ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫¡’

º≈‡æ‘Ë¡§à“§«“¡≈÷°„π°“√∫à¡¢Õß«— ¥ÿÕÿ¥øíπ‡Õ ‡∑‰≈∑å ´‘°¡“

·≈–øî≈‡∑° ·´¥ 250 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫«— ¥ÿ™π‘¥‡¥’¬«°—π∑’Ë‰¡à‰¥â∑“ “√Àâ“¡‡≈◊Õ¥

‡©æ“–∑’Ëμâπ·∫∫ §‘¥‡ªìπ√âÕ¬≈– 11.3 ·≈– 9.94 μ“¡≈”¥—∫

(μ“√“ß∑’Ë 3)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫™π‘¥«— ¥ÿ‡√´‘π§Õ¡‚æ ‘μμàÕ§ÿ≥ ¡∫—μ‘

§«“¡≈÷°„π°“√∫à¡ æ∫«— ¥ÿ‡√´‘π§Õ¡‚æ ‘μ™π‘¥‰¡‚§√‰Œ∫√‘¥

¡’§à“§«“¡≈÷°„π°“√∫à¡ Ÿß°«à“™π‘¥π“‚π§Õ¡‚æ ‘μÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05)

¡“μ√∞“π‰Õ‡Õ ‚Õ 4049 (2009) °”Àπ¥§à“§«“¡≈÷°

„π°“√∫à¡¢Õß«— ¥ÿÕÿ¥øíπ‡√´‘π§Õ¡‚æ ‘μ™π‘¥·¢Áßμ—«¥â«¬· ß

‰¡à§«√πâÕ¬°«à“ 1.5 ¡‘≈≈‘‡¡μ√ ÷́Ëß∑ÿ°°≈ÿà¡ºà“πμ“¡‡°≥±å

¡“μ√∞“π‰Õ‡Õ ‚Õ

«— ¥ÿÕÿ¥øíπ‡√ ‘́π§Õ¡‚æ ‘μ∑’Ë∑“¥â«¬ “√Àâ“¡‡≈◊Õ¥‡©æ“–

∑’Ëμâπ·∫∫ ¡’§ÿ≥ ¡∫—μ‘§«“¡μâ“π·√ß¥—¥‚§âßºà“π‡°≥±å

¡“μ√∞“π‰Õ‡Õ ‚Õ 4049 (2009)

®“°°“√∑¥≈Õßæ∫«à“  “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫¡’

º≈‡æ‘Ë¡§à“§«“¡μâ“π·√ß¥—¥‚§âß¢Õß«— ¥ÿÕÿ¥øíπøî≈‡∑° ·´¥ 250

·≈–‡∑∑√‘° ‡ÕÁπ ´’·√¡ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫°—∫«— ¥ÿ™π‘¥‡¥’¬«°—π∑’Ë‰¡à‰¥â∑“ “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë

μâπ·∫∫ (p < 0.05) §‘¥‡ªìπ√âÕ¬≈– 44.2 ·≈– 7.7 μ“¡≈”¥—∫

(μ“√“ß∑’Ë 4)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫™π‘¥«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘μμàÕ§ÿ≥ ¡∫—μ‘

§«“¡μâ“π·√ß¥—¥‚§âß æ∫«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥‰¡‚§√-

‰Œ∫√‘¥·≈–π“‚π§Õ¡‚æ ‘μ¡’§à“§ÿ≥ ¡∫—μ‘§«“¡μâ“π·√ß¥—¥‚§âß

‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p > 0.05)

¡“μ√∞“π‰Õ‡Õ ‚Õ 4049 (2009) °”Àπ¥§à“§«“¡

μâ“π·√ß¥—¥‚§âß¢Õß«— ¥ÿÕÿ¥øíπ‡√´‘π§Õ¡‚æ ‘μ‰¡à§«√πâÕ¬°«à“

50 ‡¡°°–æ“ §“≈ ´÷Ëß∑ÿ°°≈ÿà¡ºà“πμ“¡‡°≥±å¡“μ√∞“π

‰Õ‡Õ ‚Õ

«‘®“√≥å

°“√»÷°…“§√—Èßπ’È §≥–ºŸâ«‘®—¬∑”°“√∑¥ Õ∫º≈¢Õß “√

Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫μàÕ§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ·≈–

§ÿ≥ ¡∫—μ‘∑“ß°≈¢Õß«— ¥ÿÕÿ¥øíπ‡√ ‘́π§Õ¡‚æ ‘μ·∫∫·¢Áßμ—«

¥â«¬· ß∑’Ë¡’®”Àπà“¬·≈–π‘¬¡„™âÕ¬Ÿà„π∑âÕßμ≈“¥®”π«πÀâ“

º≈‘μ¿—≥±å ´÷Ëß “¡“√∂·∫àßμ“¡¢π“¥¢Õß«— ¥ÿμ—«‡μ‘¡‡ªìπ™π‘¥

μ“√“ß∑’Ë 3 º≈¢Õß “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫μàÕ§«“¡≈÷°„π°“√∫à¡¢Õß«— ¥ÿÕÿ¥øíπ‡√´‘π§Õ¡‚æ ‘μ

Table 3 Effect of local hemostatic agent prototype on depth of cure of resin composites

Name of products Type of materials Depth of cure (mm) [n=5]

control experiment

Estelite Σ microhybrida 3.48 ± 0.14 3.83 ± 0.17*

FiltekTM Z250 microhybrida 3.56 ± 0.16 3.96 ± 0.18*

FiltekTM Z350 nanocompositea 2.99 ± 0.03 3.00 ± 0.10

PremiseTM nanocompositea 3.33 ± 0.25 3.30 ± 0.03

Tetric® N cerem nanocompositea 2.22 ± 0.09 2.26 ± 0.15

*significant difference as compared with the untreated group (p < 0.05)

asignificant difference as compared between the type of materials (p < 0.05)
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‰¡‚§√‰Œ∫√‘¥ Õßº≈‘μ¿—≥±å·≈–π“‚π§Õ¡‚æ ‘μ “¡

º≈‘μ¿—≥±å ‡æ◊ËÕ∑”„Àâ∑—πμ·æ∑¬å¡’§«“¡¡—Ëπ„®„π°“√„™â “√

Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫°—∫ß“π∑“ß∑—πμ°√√¡ ‚¥¬«— ¥ÿ∑’Ë

‡≈◊Õ°¡’§à“°“√≈–≈“¬ °“√¥Ÿ¥ ÷́¡πÈ” §«“¡≈÷°„π°“√∫à¡ ·≈–

§«“¡μâ“π·√ß¥—¥‚§âß ºà“π‡°≥±å¡“μ√∞“π‰Õ‡Õ ‚Õ 4049

(2009)  à«π “‡Àμÿ∑’Ë§≥–ºŸâ«‘®—¬‡≈◊Õ°„™â√–¬–‡«≈“ —¡º— 

√–À«à“ß “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë·≈–«— ¥ÿÕÿ¥øíπ 2 π“∑’ ‡π◊ËÕß®“°

‡ªìπ§à“‡©≈’Ë¬¢Õß√–¬–‡«≈“∑’Ë„™â„π°“√‡μ‘¡·≈–μ°·μàß«— ¥ÿ

Õÿ¥øíπ‡√ ‘́π§Õ¡‚æ ‘μ°àÕπ°“√©“¬· ß‡æ◊ËÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“

 ¡∫Ÿ√≥å7,8

®“°°“√»÷°…“§√—Èßπ’È æ∫«à“§ÿ≥ ¡∫—μ‘¢Õß«— ¥ÿÕÿ¥øíπ

‡√´‘π§Õ¡‚æ ‘μ™π‘¥‰¡‚§√‰Œ∫√‘¥·≈–π“‚π§Õ¡‚æ ‘μ‰¡à¡’

§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ „π·ßà°“√≈–≈“¬

°“√¥Ÿ¥´÷¡πÈ” ·≈–§«“¡μâ“π·√ß¥—¥‚§âß Õ“®‡π◊ËÕß®“°«— ¥ÿ

‡√ ‘́π§Õ¡‚æ ‘μ∑—Èß Õß™π‘¥¡’ —¥ à«π¢Õßª√‘¡“μ√·≈–ª√‘¡“≥

¢Õß«— ¥ÿμ—«‡μ‘¡ (filler volume fraction ·≈– filler load

level) √âÕ¬≈–¢Õß∏“μÿÕß§åª√–°Õ∫„π«— ¥ÿμ—«‡μ‘¡∑’Ë„°≈â‡§’¬ß

°—π9-12  à«π°“√∑’Ë«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥π“‚π§Õ¡‚æ ‘μ

¡’§à“§«“¡≈÷°„π°“√∫à¡μË”°«à“™π‘¥‰¡‚§√‰Œ∫√‘¥Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘ Õ“®‡π◊ËÕß®“°°“√√«¡°—π‡ªìπ°≈ÿà¡°âÕπ¢Õß

«— ¥ÿμ—«‡μ‘¡„ππ“‚π§Õ¡‚æ ‘μ ∑”„Àâ¡’¢π“¥„°≈â‡§’¬ß°—∫

§«“¡¬“«§≈◊Ëπ¢Õß· ß  àßº≈°àÕ‡°‘¥°“√°√–‡®‘ß¢Õß· ß9,13

°“√∑’Ë§≥–ºŸâ«‘®—¬‡≈◊Õ°„™â “√Õ≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å‡ªìπ

 “√ÕÕ°ƒ∑∏‘ÏÀ≈—°„π “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ë ‡π◊ËÕß®“°¡’

§ÿ≥ ¡∫—μ‘∑’Ë°àÕ„Àâ‡°‘¥°“√À¥μ—«‡©æ“–∑’Ë¢Õß‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°

°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ ·≈–°“√À≈—Ëß¢ÕßπÈ”‡À≈◊Õß‡Àß◊Õ°2

πÕ°®“°π’ÈÕ≈Ÿ¡‘‡π’¬¡‰ÕÕÕπ “¡“√∂¬—∫¬—Èß°“√ Ÿ≠‡ ’¬·√à∏“μÿ

¢Õß‡§≈◊Õ∫øíπ„π ¿“«–∑’Ë‡ªìπ°√¥14,15 ·≈–¡’ª√– ‘∑∏‘¿“æ

„π°“√§«∫§ÿ¡°“√‡°‘¥·ºàπ§√“∫®ÿ≈‘π∑√’¬å·≈–≈¥°“√‡°‘¥øíπ

ºÿ„πÕ“ “ ¡—§√16,17 ®“°°“√»÷°…“¢Õß§≥–ºŸâ«‘®—¬æ∫«à“ “√

Õ≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å “¡“√∂¬—∫¬—Èß°“√‡®√‘≠‡μ‘∫‚μ·≈–∑”≈“¬

‡™◊ÈÕ·∫§∑’‡√’¬ ‡μ√Áª‚μ§ÁÕ°§— ¡‘«·∑π å·≈–‡™◊ÈÕ·∫§∑’‡√’¬

·Õ°°√‘‡°∑‘·∫°‡∑Õ√å·Õ°∑‘‚π‰¡ ’́‡∑¡§Õ¡‘·∑π å18 ¥—ßπ—Èπ

°“√ —¡º— ¢Õß “√Õ≈Ÿ¡‘‡π’¬¡§≈Õ‰√¥å°—∫º‘«‡§≈◊Õ∫øíπ®÷ßπà“

®–™à«¬„π°“√∑”≈“¬‡™◊ÈÕ‚√§∑’Ë°àÕ„Àâ‡°‘¥‚√§øíπºÿ·≈–‚√§

ª√‘∑—πμå°—∫øíπ¥—ß°≈à“«

¥â«¬¢âÕ®”°—¥¢Õß°“√»÷°…“§√—Èßπ’È·≈–¢âÕ¡Ÿ≈„π‡™‘ß≈÷°

‡°’Ë¬«°—∫Õß§åª√–°Õ∫·≈–°√√¡«‘∏’°“√º≈‘μ¢Õß«— ¥ÿÕÿ¥øíπ

‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥·¢Áßμ—«¥â«¬· ß∑’Ë„™â„π°“√∑¥≈Õß ∑”„Àâ

§≥–ºŸâ«‘®—¬‰¡à “¡“√∂Õ∏‘∫“¬°≈‰°∑’Ë·∑â®√‘ß¢Õß “√Àâ“¡‡≈◊Õ¥

‡©æ“–∑’Ëμâπ·∫∫∑’Ë¡’μàÕ§ÿ≥ ¡∫—μ‘§«“¡≈÷°„π°“√∫à¡¢Õß«— ¥ÿ

Õÿ¥øíπ‡Õ ‡∑‰≈∑å ‘́°¡“·≈–øî≈‡∑° ·´¥ 250 ·≈–§«“¡

μâ“π·√ß¥—¥‚§âß¢Õß«— ¥ÿÕÿ¥øíπøî≈‡∑° ·´¥ 250 ·≈–‡∑∑√‘° ‡ÕÁπ

´’·√¡ ‰¥â ®“°°“√∑∫∑«π«√√≥°√√¡∑’Ë‡°’Ë¬«¢âÕßæ∫§à“§«“¡

·¢Áß·√ß·≈–§«“¡≈÷°„π°“√∫à¡¢Õß«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘μ¢÷ÈπÕ¬Ÿà

°—∫§«“¡‡¢â¡¢Õß· ß·≈–√–¬–‡«≈“∑’Ë„™â„π°“√∫à¡ ¢π“¥·≈–

Õß§åª√–°Õ∫¢Õß«— ¥ÿμ—«‡μ‘¡ ·≈–Õ—πμ√°‘√‘¬“√–À«à“ßº‘«¢Õß

«— ¥ÿμ—«‡μ‘¡·≈–‡¡∑√‘°´å¢Õß«— ¥ÿ19-25 ¥—ßπ—Èπ®÷ßÕ“®¡’§«“¡

μ“√“ß∑’Ë 4 º≈¢Õß “√Àâ“¡‡≈◊Õ¥‡©æ“–∑’Ëμâπ·∫∫μàÕ§«“¡μâ“π·√ß¥—¥‚§âß¢Õß«— ¥ÿÕÿ¥øíπ‡√´‘π§Õ¡‚æ ‘μ

Table 4 Effect of local hemostatic agent prototype on flexural strength of resin composites

Name of products Type of materials Flexural strength (N/mm22222)[n=5]

control experiment

Estelite® Σ microhybrid 65.44 ± 4.50 77.65 ±  9.86

FiltekTM Z250 microhybrid 86.17 ± 5.70 124.32 ± 14.47*

FiltekTM Z350 nanocomposite 81.46 ± 8.90 79.10 ± 15.38

PremiseTM nanocomposite 71.29 ± 6.91 77.37 ± 12.23

Tetric® N cerem nanocomposite 96.04 ± 2.29 103.43 ±  4.25*

*significant difference as compared with the untreated group (p < 0.05)
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¡’º≈‡√àß°“√‡°‘¥Õ—πμ√°‘√‘¬“√–À«à“ßº‘«¢Õß«— ¥ÿμ—«‡μ‘¡·≈–

‡¡∑√‘°´å¢Õß«— ¥ÿ26,27 Asmussen ·≈– Peutzfeldt ‰¥â

√“¬ß“π§«“¡·¢Áß·√ß∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß«— ¥ÿ‡√ ‘́π§Õ¡‚æ ‘μ
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Abstract

Objective To investigate effect of the local hemostatic agent prototype (Dent-Chula100) on some

physical and mechanical properties of the light cured resin composites

Materials and methods Five commercial resin composites (Estelite® Σ, FiltekTM Z250, FiltekTM Z350,

PremiseTM and Tetric® N-ceram) were used in this study. Materials were prepared following ISO 4049

(2009). One hundred microliters of local hemostatic agent prototype was applied on the surface of each

resin composite for 2 minutes prior the light activation. After the complete polymerization, samples

were examined for the solubility, water absorption, depth of cure and flexural strength as compared

with the untreated group. The data was expressed as mean ± standard deviation and analyzed by

two-way ANOVA and Turkey HSD multiple comparison. All statistical testing was performed at the

95% level of confidence.

Results The local hemostatic agent prototype did not significantly affect on the solubility and water

absorption of all resin composites (p > 0.05). The local hemostatic agent prototype significantly

increased the depth of cure of Estelite® Σ and FiltekTM Z250 and the flexural strength of FiltekTM Z250

and Tetric® N-ceram (p < 0.05). After applied the local hemostatic agent prototype, all five resin

composites have passed the ISO 4049 (2009) in solubility, water solubility, depth of cure and flexural

strength.

Conclusion Following ISO 4049 (2009), the local hemostatic agent prototype is compatible with

physical and mechanical properties of Estelite® Σ, FiltekTM Z250, FiltekTM Z350, PremiseTM and Tetric®

N-ceram such as solubility, water absorption, depth of cures and flexural strength.

(CU Dent J. 2011;34:213-22)

Key words: depth of cure; flexural strength; local hemostatic agent; resin composite; solubility; water

absorption


