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

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å ‡æ◊ËÕÀ“æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§∫πæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ‡ √‘¡‡ âπ„¬¥â«¬
«‘∏’‰¡‚§√‡Õ∑’Õ“√å-‡Õø∑’‰ÕÕ“√å ‡ª§‚μ√ ‚§ªï

«— ¥ÿ·≈–«‘∏’°“√ ∑¥ Õ∫À“æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§∫πæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ‡ √‘¡‡ âπ„¬¥â«¬«‘∏’
 ‡ª§‚μ√ ‚§ªï·∫∫‰¡‚§√‡Õ∑’Õ“√å-‡Õø∑’‰ÕÕ“√å‚¥¬„™âÕ‘πø√“‡√¥™à«ß°≈“ß 4000-600 ‡´πμ‘‡¡μ√-1 æ◊Èπ∑’Ë —¡º— 
¢Õßº≈÷°‡®Õ√å‡¡‡π’¬¡°—∫‡¥◊Õ¬øíπ‡ √‘¡‡ âπ„¬‡ªìπ«ß°≈¡¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 100 ‰¡‚§√‡¡μ√ §«“¡≈÷°¢Õß
Õ‘πø√“‡√¥∑’Ë àÕßºà“πæ◊Èπº‘«‡¥◊Õ¬øíπ 1 ‰¡‚§√‡¡μ√ ∫—π∑÷°º≈‡ªìπ°√“ø√–À«à“ß§à“‡≈¢§≈◊Ëπ ·≈–°“√ àßºà“π¢Õß√—ß ’
«‘‡§√“–ÀåÀ“æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§®“°·∂∫ ‡ª§μ√—¡‡∑’¬∫°—∫§à“‡≈¢§≈◊ËπÕâ“ßÕ‘ß

º≈°“√»÷°…“ æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ‡ÕøÕ“√å´’‚æ ‡∑§æ≈—  ·≈–‰ø∫√‘‡§≈’¬√å‡∑‡ªÕ√å‚æ ∑å¡’æ—π∏–§Ÿà√–À«à“ß
§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§‚¥¬„Àâ·∂∫ ‡ª§μ√—¡∑’Ë 1638-1636 ·≈– 1637-1632 ‡´πμ‘‡¡μ√-1 ‚¥¬‰¡àæ∫·∂∫
 ‡ª§μ√—¡π’È∫πæ◊Èπº‘«‡¥◊Õ¬øíπ√’‰≈‡Õä°´å‰ø‡∫Õ√å‚æ ∑å ·≈–¥’∑’‰≈∑å‚æ ∑å

 √ÿª ‡¥◊Õ¬øíπ‡ÕøÕ“√å´’‚æ ‡∑§æ≈—  ·≈–‰ø∫√‘‡§≈’¬√å‡∑‡ªÕ√å‚æ ∑å¡’æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§
∫πæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ
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∫∑π”

ªí®®ÿ∫—ππ‘¬¡∫Ÿ√≥–øíπ∑’Ë‰¥â√—∫°“√√—°…“§≈Õß√“°øíπ

¥â«¬‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ‡ √‘¡‡ âπ„¬ ‡™àπ ‡ âπ„¬·°â« À√◊Õ

§«Õμ´å ‡π◊ËÕß®“°„Àâ§«“¡ «¬ß“¡ ¡’ ’§≈â“¬°—∫øíπ ¡’§à“

¡Õ¥Ÿ≈— §«“¡¬◊¥À¬ÿàπ„°≈â‡§’¬ß°—∫‡π◊ÈÕøíπ¡“°°«à“‡¥◊Õ¬øíπ

‚≈À– ∑”„Àâ‡°‘¥°“√°√–®“¬·√ß‰ª∑—Ë«√“°øíπ‰¥â¥’1 ≈¥‚Õ°“ 

°“√‡°‘¥√“°øíπ·μ° ·≈–¡’‚Õ°“ ‡°‘¥§«“¡≈â¡‡À≈«™π‘¥∑’Ë

∫Ÿ√≥–‰¥â¡“°°«à“°“√∫Ÿ√≥–¥â«¬‡¥◊Õ¬øíπ‚≈À–À≈àÕ2

 “¡“√∂√◊ÈÕÕÕ°‰¥âßà“¬°«à“‡¥◊Õ¬øíπ‚≈À–·≈–‡¥◊Õ¬øíπ‡´√“¡‘°

®÷ß≈¥‚Õ°“ °“√ Ÿ≠‡ ’¬‡π◊ÈÕøíπ¢≥–°√Õ√◊ÈÕ‡¥◊Õ¬øíπ§«“¡

 ”‡√Á®¢Õß°“√∫Ÿ√≥–øíπ∑’Ë‰¥â√—∫°“√√—°…“§≈Õß√“°øíπ¥â«¬

‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ‡ √‘¡‡ âπ„¬ §◊Õ °“√∑’Ë‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ

‡ √‘¡‡ âπ„¬ ·°πøíπ ·≈–ºπ—ß§≈Õß√“°øíπ¡’°“√¬÷¥μ‘¥‡ªìπ

Àπ÷Ëß‡¥’¬«°—π‡ªìπ‚¡‚π∫≈ÁÕ§ (monobloc)3 Õ¬à“ß‰√°Áμ“¡

¬—ß§ßæ∫§«“¡≈â¡‡À≈«¢Õß°“√∫Ÿ√≥–øíπ∑’Ë√—°…“§≈Õß

√“°øíπ·≈â«¥â«¬‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ‡ √‘¡‡ âπ„¬®“°ªí≠À“

°“√¬÷¥μ‘¥√–À«à“ß‡¥◊Õ¬øíπ°—∫‡√ ‘́π ’́‡¡πμåÀ√◊Õ·°πøíπ‡√ ‘́π

§Õ¡‚æ ‘μ4-6 ‡π◊ËÕß®“°‡√ ‘́π‡¡∑√‘° ǻ¢Õß‡¥◊Õ¬øíπ ‡™àπ Õ’-

æÕ°´’‡√´‘π (epoxy resin)7 À√◊Õ‡¡∑“§√‘‡≈μ‡√´‘π

(methacrylate resin)8 ¡’Õ—μ√“°“√‡°‘¥æÕ≈‘‡¡Õ√å Ÿß (high

degree of conversion) ¡’Õ—μ√“°“√‡™◊ËÕ¡·πàπ√–À«à“ß

‚¡‡≈°ÿ≈ Ÿß (high crosslink) ∑”„Àâ‰¡à¡’æ—π∏–§Ÿà√–À«à“ß

§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§ (aliphatic C=C bond) ‡À≈◊Õ

∑’Ë®–∑”ªØ‘°‘√‘¬“‡§¡’°—∫‡¡∑“§√‘‡≈μ∑’Ë‡ªìπ à«πª√–°Õ∫„π‡√ ‘́π

§Õ¡‚æ ‘μ·≈–‡√´‘π´’‡¡πμå7-9 ‡π◊ËÕß®“°°“√¢÷Èπ√Ÿª‡¥◊Õ¬øíπ

¿“¬„μâ§«“¡√âÕπ·≈– ÿ≠≠“°“» ∑”„Àâ‰¡à¡’™—ÈπÕÕ°´‘‡®π

Õ‘πŒ‘∫‘™—Ëπ (O2 inhibition layer)10  Õ¥§≈âÕß°—∫À≈“¬

°“√»÷°…“ ÷́Ëßæ∫«à“‡¥◊Õ¬øíπ¬’ËÀâÕ‡ÕøÕ“√å´’‚æ ‡∑§æ≈— 

(FRC Postec Plus®)11-13 ·≈–¬’ËÀâÕ¥’∑’‰≈∑å‚æ ∑å (D.T.

Light-Post®)14 ∑’Ë‰¡àª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ„Àâ§à“·√ß

°“√¬÷¥μ‘¥°—∫·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μπâÕ¬°«à“‡¥◊Õ¬øíπ∑’Ë

ª√—∫ ¿“ææ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ°àÕπ°“√¬÷¥ ®÷ß¡’°“√»÷°…“À“

«‘∏’ª√—∫ ¿“ææ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ¥â«¬ “√‡§¡’‡æ◊ËÕ„Àâ¡’°“√

≈–≈“¬‡√´‘π‡¡∑√‘°´åÕÕ°∫“ß à«π ∑”„Àâº‘«‡¥◊Õ¬øíπ¢ÿ√¢√–

‡æ‘Ë¡°“√¬÷¥μ‘¥∑“ß°≈ ·≈–‡º¬∂÷ß™—Èπ‡ âπ„¬·°â«À√◊Õ‡ âπ„¬

§«Õμ ǻ´÷Ëß¡’À¡Ÿà´‘≈‘§Õπ‰¥ÕÕ°‰´¥å‡ªìπ à«πª√–°Õ∫  àßº≈

„Àâ “¡“√∂„™â “√‰´‡≈π∑“∑’Ë‡¥◊Õ¬øíπÀ≈—ßºà“π°“√ª√—∫ ¿“æº‘«

‚¥¬À¡Ÿà‰´≈“πÕ≈„π‰´‡≈π®—∫°—∫ ‘́≈‘§Õπ‰¥ÕÕ°‰´¥å¢Õß‡¥◊Õ¬

øíπ‡°‘¥‡ªìπæ—π∏–‰´≈Õ°‡´π‡æ◊ËÕ‡æ‘Ë¡°“√¬÷¥μ‘¥∑“ß‡§¡’15-17

Õ¬à“ß‰√°Áμ“¡°“√»÷°…“¢Õß Nagas ·≈–§≥– ªï 201114 æ∫

«à“°“√‰¡àª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¬’ËÀâÕ‡ÕøÕ“√ǻ ’‚æ ‡∑§æ≈— 

„Àâ§à“·√ß°“√¬÷¥μ‘¥√–À«à“ß‡¥◊Õ¬øíπ°—∫·°πøíπ‡√´‘π§Õ¡‚æ ‘μ

‰¡àμà“ß°—∫°“√ª√—∫ ¿“æº‘«‡¥◊Õ¬øíπ ·≈–‡π◊ËÕß®“°„π

°√–∫«π°“√º≈‘μ‡¥◊Õ¬øíπ‡ âπ„¬·°â«À√◊Õ§«Õμ ǻ®–∂Ÿ°‡§≈◊Õ∫

¥â«¬‰´‡≈π°àÕπ∑”°“√¬÷¥°—∫‡√´‘π‡¡∑√‘°´å18-19 ¥—ßπ—Èπæ◊Èπº‘«

‡¥◊Õ¬øíπ‡ √‘¡‡ âπ„¬Õ“®¡’æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§

∑’Ë¡“®“°À¡Ÿàøíß°å™—ËπÕ‘π∑√’¬å (organic functional group)

¢Õß‰´‡≈πÕ¬Ÿà

°“√μ√«®À“æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§„π

‡¡∑“§√‘‡≈μæÕ≈‘‡¡Õ√å∑’Ë„™â„π∑“ß∑—πμ°√√¡¡’À≈“¬«‘∏’ ‰¥â·°à

Õ‘πø√“‡√¥ ‡ª§‚μ√ ‚§ªï √“¡“π ‡ª§‚μ√ ‚§ªï (Raman-

spectroscopy) ‡ÕÁπ‡ÕÁ¡Õ“√å ‡ª§‚μ√ ‚§ªï (NMR: nuclear

magnetic resonance) ‡ªìπμâπ20 «‘∏’√“¡“π ‡ª§‚μ√ ‚§ªï

Õ“»—¬À≈—°°“√°√–‡®‘ß¢Õß√—ß ’  “¡“√∂„™â “√μ—«Õ¬à“ß√Ÿª∑√ß

À√◊Õ¢π“¥„¥Ê °Á‰¥â „™â«—¥ “√μ—«Õ¬à“ß∑’Ë¡’§«“¡‡¢â¡¢âπÀ√◊Õ

ª√‘¡“≥πâÕ¬‰¥â „™â«‘‡§√“–Àå “√μ—«Õ¬à“ß∑’Ë≈–≈“¬„ππÈ”‰¥â

‡π◊ËÕß®“°‚¡‡≈°ÿ≈πÈ” ÷́Ëß¡’ ¿“æ¢—È« Ÿß®–‰¡à‡°‘¥ —≠≠“≥√∫°«π

 ‡ª§μ√—¡√“¡“π21 ·μà —≠≠“≥‰¡à§àÕ¬™—¥‡®π ‚Õ°“ ‡°‘¥

 —≠≠“≥√∫°«π Ÿß μâÕß„™â‡«≈“«‘‡§√“–Àåπ“π ·≈–§«√®–

«‘‡§√“–Àå´È”‡ ¡Õ22  à«π«‘∏’‡ÕÁπ‡ÕÁ¡Õ“√å ‡ª§‚μ√ ‚§ªïμâÕß

‡μ√’¬¡ “√μ—«Õ¬à“ß„π√Ÿª¢Õß “√≈–≈“¬‡®◊Õ®“ß∑”„Àâ‰¡à “¡“√∂

«‘‡§√“–ÀåÀ¡ŸàÕ‘π∑√’¬å∑’ËμâÕß°“√∫√‘‡«≥æ◊Èπº‘«‰¥â

«‘∏’Õ‘πø√“‡√¥ ‡ª§‚μ√ ‚§ªï·∫∫‡Õ∑’Õ“√å-‡Õø∑’‰ÕÕ“√å

(ATR-FTIR spectroscopy: Attenuated Total Reflectance-

Fourier transform infrared spectroscopy) Õ“»—¬À≈—°°“√

§◊Õ °“√∑’Ë “√®–¥Ÿ¥°≈◊π√—ß ’Õ‘πø√“‡√¥∑’Ë§«“¡∂’Ë„¥π—Èπ

§«“¡∂’Ë∑’Ë∂Ÿ°¥Ÿ¥°≈◊π®–μâÕßμ√ß°—∫§«“¡∂’Ë¢Õß°“√ —Ëπ¢Õßæ—π∏–

‡∑à“π—Èπ ®÷ß “¡“√∂„™âμ√«®À“æ—π∏–∑’Ë π„®‡™‘ß§ÿ≥¿“æ„π

‚¡‡≈°ÿ≈¢Õß “√∑’ËμâÕß°“√»÷°…“‰¥â «‘∏’°“√π’È‰¡àμâÕß‡μ√’¬¡

™‘Èπß“πμ—«Õ¬à“ß´÷Ëß®–‡ªìπ°“√∑”≈“¬≈—°…≥–æ◊Èπº‘«¢Õß™‘Èπß“π

∑’ËμâÕß°“√»÷°…“23 „™â‡«≈“πâÕ¬°«à“°“√„™â‡§√◊ËÕß¡◊Õ·∫∫¥—Èß‡¥‘¡

‰¥â —≠≠“≥∑’Ë™—¥‡®π§«“¡∂’Ë∑’Ë∂Ÿ°μâÕß·¡àπ¬”24-25 ·μà«‘∏’

Õ‘πø√“‡√¥ ‡ª§‚μ√ ‚§ªï·∫∫‰¡‚§√‡Õ∑’Õ“√å-‡Õø∑’‰ÕÕ“√å

‡ªìπ‡∑§π‘§Àπ÷Ëß¢ÕßÕ‘πø√“‡√¥ ‡ª§‚μ√ ‚§ªï·∫∫‡Õ∑’

Õ“√å‡Õø∑’‰ÕÕ“√å‚¥¬°“√®—¥«“ßμ”·Àπàß°√–®°„Àâ‡°‘¥°“√
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 –∑âÕπ·≈–™π‘¥¢Õßº≈÷°∑’Ëμà“ß°—π „Àâ§«“¡≈–‡Õ’¬¥ Ÿß°«à“

·∫∫‡Õ∑’Õ“√å-‡Õø∑’‰ÕÕ“√å∏√√¡¥“ ÷́Ëß®–„™â„π°√≥’∑’ËμâÕß°“√

¢Õ∫‡¢μ°“√¡Õß‡ÀÁπ (field of view) °«â“ß26 «‘∏’

Õ‘πø√“‡√¥ ‡ª§‚μ√ ‚§ªï·∫∫‰¡‚§√‡Õ∑’Õ“√å-‡Õø∑’‰ÕÕ“√å®÷ß

‡À¡“–°—∫°“√»÷°…“™‘Èπ‡¥◊Õ¬øíπ¢π“¥‡≈Á°π’È‚¥¬·∂∫ ‡ª°μ√—¡

· ¥ßæ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§¢ÕßÀ¡Ÿà‡¡∑“§√‘‡≈μ

®–Õ¬Ÿà„π™à«ß§«“¡∂’Ë 1640-1630 ‡´πμ‘‡¡μ√-1,27-29 ®“°

ª√‘∑—»πå«√√≥°√√¡∑’Ëºà“π¡“¬—ß‰¡à¡’°“√»÷°…“À“æ—π∏–§Ÿà√–À«à“ß

§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§∫π‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ‡ √‘¡‡ âπ„¬

™π‘¥μà“ßÊ ∑’ËÕ“®À≈ß‡À≈◊Õ∫πæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ

°“√»÷°…“π’È®÷ß¡ÿàßμ√«®À“æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥

Õ–≈‘ø“μ‘§∫πæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ‡ √‘¡‡ âπ„¬¥â«¬

 ‡ª§‚μ√ ‚§ªï·∫∫‰¡‚§√‡Õ∑’Õ“√å-‡Õø∑’‰ÕÕ“√å

«— ¥ÿ·≈–«‘∏’°“√

π”‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ‡ √‘¡‡ âπ„¬ 4 ¬’ËÀâÕ´÷Ëß¡’√Ÿª√à“ß

¢π“π∑’Ë à«πμâπ·≈–∑√ß Õ∫∑’Ëª≈“¬‡¥◊Õ¬øíπ ¬’ËÀâÕ≈– 2 ·∑àß

´÷Ëß¡’ à«πª√–°Õ∫ ¢π“¥ ·≈–√Ÿª√à“ß¥—ßμ“√“ß∑’Ë 1 π”‰ª∑¥ Õ∫

¥â«¬‡§√◊ËÕß ‡ª§‚μ√ ‚§ªï·∫∫‰¡‚§√‡Õ∑’Õ“√å-‡Õø∑’‰ÕÕ“√å∑’Ë

μ”·ÀπàßÀà“ß®“°ª≈“¬∑—Èß Õß¢â“ß¢Õß‡¥◊Õ¬øíπ 4 ¡‘≈≈‘‡¡μ√

·∑àß≈– 2 μ”·Àπàß¥—ß√Ÿª∑’Ë 1

«“ß‡¥◊Õ¬øíπ∫√‘‡«≥∑’ËμâÕß°“√∑¥ Õ∫À“æ—π∏–§Ÿà√–À«à“ß

§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§„πÀ¡Ÿà‡¡∑“§√‘‡≈μ∫π·∑àπ«“ß™‘Èπ

∑¥ Õ∫ °“√∑¥ Õ∫¥â«¬«‘∏’ ‡ª§‚μ√ ‚§ªï™π‘¥‰¡‚§√‡Õ∑’Õ“√å-

‡Õø∑’‰ÕÕ“√å„π°“√»÷°…“π’È„™â‡§√◊ËÕß ‡ª§‚μ√¡‘‡μÕ√å¬’ËÀâÕ

‡æÕ√å§‘π ‡Õ≈‡¡Õ√å √ÿàπ  ‡ª°μ√—¡  ªÕμ‰≈∑å 300 (Spectrum

Spotlight 300, Perkin Elmer, USA) ‡∑§π‘§‰¡‚§√-

μ“√“ß∑’Ë 1 ‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ‡ √‘¡‡ âπ„¬„π°“√»÷°…“π’È

Table 1 Fiber reinforced composite posts in this study

Brand Length Diameter Composition Manufacturer/Lot no

(mm) coronal/apical

(mm)

RelyXTM Fiber 20 1.9/0.9 epoxy resin 3M ESPE, St. Paul,
Post no. 3 glass fiber USA/Lot no. 191271205

zirconia filler
D.T. Light Post® 20 1.8/1 epoxy resin RTD, St. Egreve,
no. 2 quartz fiber France/Lot no. 125301001

FRC Postec Plus® 20 2/1 UDMA IvoclarVivadent, Schaan,
no. 3 TEGDMA Liechtenstein

glass fiber Lot no. #572800AN
Ytterbium
trifluoride

FibreKleer® Tapered 16 1.5/0.9 Bis-GMA Pentron Clinical,
Post 1.5 mm glass fiber Wallingford, USA

Lot no. 4867299

UDMA: urethane dimethacrylate
TEGDMA: triethylene glycol dimethacrylate
Bis-GMA: dimethacrylate 2,2-bis[4-(2-hydroxy-3-methacryloxypropoxy) phenyl] propane
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·Õ∑‡∑ππŸ‡Õμ‡μÁ¥ ‚∑∑Õ≈ √’‡ø≈§·∑π´å (Micro-Attenuated
Total Reflectance: Micro-ATR) (Õâ“ßÕ‘ßμ“¡¡“μ√∞“π
ASTM: E334-01 standard practice for general
techniques of infrared microanalysis ·≈– ASTM
E573-01 standard practices for Internal reflection
spectroscopy) °”Àπ¥„Àâ√—ß ’ºà“πº≈÷°‡®Õ√å‡¡‡π’¬¡¥—ß√Ÿª∑’Ë 2
„™â·À≈àß°”‡π‘¥· ßÕ‘πø√“‡√¥™à«ß°≈“ß (4000-600 ‡´πμ‘‡¡μ√-1)
§«“¡≈–‡Õ’¬¥ 4 ‡´πμ‘‡¡μ√-1 μ—«μ√«®√—∫ —≠≠“≥§◊Õ
‡¡Õ√å§‘«√’Ë-·§¥‡¡’¬¡-‡∑≈≈Ÿ‰√¥å (mercury-cadmium-
telluride: MCT) æ◊Èπ∑’Ë —¡º— ¢Õßº≈÷°°—∫™‘Èπß“πμ—«Õ¬à“ß¡’
√Ÿª√à“ß‡ªìπ«ß°≈¡¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 100 ‰¡‚§√‡¡μ√
°”Àπ¥„Àâ√—ß ’∑–≈ÿºà“π‰¡à‡°‘π 1 ‰¡‚§√‡¡μ√ ®“°º‘«¢Õß™‘Èπß“π
∫—π∑÷°≈—°…≥– ‡ª§μ√—¡¢Õß‡¥◊Õ¬øíπ∫√‘‡«≥∑’Ë∑¥ Õ∫‡ªìπ
°√“ø√–À«à“ß‡≈¢§≈◊Ëπ (wavenumber) À√◊Õ§«“¡∂’Ë Àπà«¬‡ªìπ
‡´πμ‘‡¡μ√-1 ·≈–§à“°“√ àßºà“π¢Õß√—ß ’ (transmittance)
Àπà«¬‡ªìπ√âÕ¬≈– ́ ÷ËßÀ¡“¬∂÷ßÕ—μ√“ à«π√–À«à“ß§«“¡‡¢â¡¢Õß
√—ß ’∑’Ëºà“π‡¥◊Õ¬øíπ·≈–§«“¡‡¢â¡¢Õß√—ß ’∑’Ëμ°°√–∑∫‡¥◊Õ¬øíπ
®“°π—Èπ«‘‡§√“–ÀåÀ“æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§
·≈–æ—π∏–Õ◊Ëπ∑’ËÕ“® àßº≈μàÕ°“√¬÷¥‡¥◊Õ¬øíπ°—∫ “√‡√´‘π®“°
·∂∫ ‡ª§μ√—¡∑’Ë‡°‘¥¢÷Èπ„π™à«ß§«“¡∂’Ë§à“μà“ßÊ ‡∑’¬∫°—∫§à“‡≈¢

§≈◊ËπÕâ“ßÕ‘ß¢Õß§à“°“√ àßºà“π¢Õß√—ß ’Õ‘πø√“‡√¥¢Õßæ—π∏–μà“ßÊ

º≈°“√»÷°…“

°“√∑¥ Õ∫À“æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§

„πÀ¡Ÿà‡¡∑“§√‘‡≈∑∫πæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ‡ √‘¡‡ âπ

„¬¥â«¬ ‡ª§‚μ√ ‚§ªï·∫∫‰¡‚§√‡Õ∑’Õ“√å-‡Õø∑’‰ÕÕ“√å ‚¥¬

„™â√—ß ’Õ‘πø√“‡√¥™à«ß°≈“ß (4000-600 ‡´πμ‘‡¡μ√-1) ¥—ß√Ÿª∑’Ë

3-4 ·≈–μ“√“ß∑’Ë 2 æ∫«à“ ‡ª°μ√—¡¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ

‡ √‘¡‡ âπ„¬ à«πμâπ·≈– à«πª≈“¬¢Õß‡¥◊Õ¬øíπ·μà≈–¬’ËÀâÕ

‰¡à¡’§«“¡·μ°μà“ß°—π μ√«®æ∫·∂∫∑’Ë¡’§«“¡‡¢â¡μË”∑’Ë‡≈¢

§≈◊Ëπ√–À«à“ß 1638-1636 ·≈– 1637-1632 ‡´πμ‘‡¡μ√-1

¢Õß‡¥◊Õ¬øíπ¬’ËÀâÕ‡ÕøÕ“√å´’‚æ ‡∑§æ≈— ·≈–‰ø∫√‘‡§≈’¬√å

‡∑‡ªÕ√å‚æ ∑å μ“¡≈”¥—∫ „π¢≥–∑’Ë‡¥◊Õ¬øíπ¬’ËÀâÕ√’‰≈‡Õä°´å

‰ø‡∫Õ√å‚æ ∑å·≈–¥’∑’‰≈∑å‚æ ∑å ‰¡àæ∫·∂∫ ‡ª°μ√—¡∑’Ë

∫√‘‡«≥¥—ß°≈à“«·μàæ∫«ß·À«πÕ’æÕ°‰´¥å (epoxide ring)

‡¥◊Õ¬∑—Èß 4 ¬’ËÀâÕæ∫À¡Ÿà‰´≈‘≈Õ’‡∑Õ√å (Si-O-R : silylether)

À¡Ÿà‰´≈Õ°‡´π (Si-O-Si : siloxane) À¡Ÿà‰´≈“πÕ≈

(Si-OH : silanol) À¡Ÿà‰Œ¥√Õ°´‘≈ (OH : hydroxyl)

·≈–À¡Ÿà‡Õ¡’π (NH : amine) πÕ°®“°π’È¬—ßæ∫À¡Ÿà‡Õ¡’π∑’Ë

æ◊Èπº‘«‡¥◊Õ¬øíπ∑ÿ°¬’ËÀâÕ ¬°‡«âπ‡¥◊Õ¬øíπ¬’ËÀâÕ‰ø∫√‘‡§≈’¬√å-

‡∑‡ªÕ√å‚æ ∑å

√Ÿª∑’Ë 1 μ”·Àπàß∑’Ë∑”°“√∑¥ Õ∫¢Õß‡¥◊Õ¬øíπ; 1) √’‰≈‡Õä°´å‰ø‡∫Õ√å‚æ ∑å 2) ¥’∑’‰≈∑å‚æ ∑å 3) ‡ÕøÕ“√å´’‚æ ‡∑§æ≈— 
4) ‰ø∫√‘‡§≈’¬√å‡∑‡ªÕ√å‚æ ∑å

Fig. 1 Experimental areas of post; 1) RelyXTM Fiber Post 2) D.T. Light-Post® 3) FRC Postec Plus® 4) FibreKleer®

Tapered Post
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«‘®“√≥å

°“√»÷°…“π’È‡ªìπ°“√À“æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥

Õ–≈‘ø“μ‘§„π‡¥◊Õ¬øíπ∑’Ë¡’¢“¬„πª√–‡∑»‰∑¬∑’Ë¡’√Ÿª∑√ß Õ∫

¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß„°≈â‡§’¬ß°—π ¡’Õß§åª√–°Õ∫¢Õß‡√´‘π

‡¡∑√‘°´å∑’Ë·μ°μà“ß°—π‰¥â·°à Õ’æÕ° ’́‡√´‘π ·≈–‡¡∑“§√‘‡≈μ‡√ ‘́π

‡™àπ ∫‘ ®’‡ÕÁ¡‡Õ·≈–¬Ÿ¥’‡ÕÁ¡‡Õ ∫√‘‡«≥∑’Ë∑¥ Õ∫ ‰¥â·°à  à«π

μâπ·≈– à«πª≈“¬¢Õß‡¥◊Õ¬øíπ∑’Ë¡’º‘«‡√’¬∫ ‡æ◊ËÕ„Àâæ◊Èπº‘«¢Õß

‡¥◊Õ¬øíπ·π∫°—∫º≈÷°‡®Õ√å‡¡‡π’¬¡¢Õß‡§√◊ËÕß¡◊Õ∑’Ë„™â∑¥ Õ∫

¡“°∑’Ë ÿ¥ æ∫«à“ ‡ª°μ√—¡¢Õß‡¥◊Õ¬øíπ§Õ¡‚æ ‘μ‡ √‘¡‡ âπ„¬

 à«πμâπ·≈– à«πª≈“¬¢Õß‡¥◊Õ¬øíπ·μà≈–¬’ËÀâÕ ‰¡à¡’§«“¡

·μ°μà“ß°—π ‚¥¬μ√«®æ∫æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§

∑’Ëæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ¬’ËÀâÕ‡ÕøÕ“√å´’‚æ ‡∑§æ≈— ·≈–‰ø∫√‘-

‡§≈’¬√å‡∑‡ªÕ√å‚æ ∑å Õ“®‡π◊ËÕß®“°°“√‡°‘¥ªØ‘°‘√‘¬“°“√‡°‘¥

æÕ≈‘‡¡Õ√å∑’Ë‰¡à ¡∫Ÿ√≥å¢Õß à«π‡√´‘π‡¡∑√‘°´å¢Õß‡¥◊Õ¬øíπ∑—Èß

 Õß™π‘¥‰¥â·°à ‰¥‡¡∑“§√‘‡≈μ‡√´‘π·≈–∫‘ ®’‡ÕÁ¡‡Õμ“¡≈”¥—∫
´÷Ëß‰¥‡¡∑“§√‘‡≈μ‡√ ‘́π·≈–∫‘ ®’‡ÕÁ¡‡Õ‡ªìπÕπÿæ—π∏å¢ÕßÀ¡Ÿà
‡¡∑“§√‘‡≈μ ∑”„ÀâÀ≈ß‡À≈◊Õæ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥
Õ–≈‘ø“μ‘§∑’Ëæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ °√–∫«π°“√º≈‘μ‡¥◊Õ¬øíπ
®–º≈‘μ¿“¬„μâ¿“«–§«“¡√âÕπ·≈– ÿ≠≠“°“» ´÷Ëß‡ªìπªí®®—¬
 ”§—≠∑’Ë∑”„Àâ¡’Õ—μ√“°“√‡°‘¥‚æ≈‘‡¡Õ√å Ÿß∑”„Àâ‰¡à¡’™—ÈπÕÕ° ‘́‡®π
Õ‘πŒ‘∫‘™—Ëπ ·≈–‰¡àÀ≈ß‡À≈◊ÕÕπÿ¡Ÿ≈Õ‘ √–∑’Ë®–∑”ªØ‘°‘√‘¬“μàÕ
°—∫ “√‡√ ‘́π„π·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μ·≈–‡√ ‘́π´’‡¡πμå10

¥—ßπ—Èπ®÷ß‰¡à‡°‘¥°“√‡™◊ËÕ¡μàÕ∑“ß‡§¡’°—∫‡¡∑“§√‘‡≈μ‡√´‘π„π
‡√´‘π´’‡¡πμå15,30 Õ¬à“ß‰√°Áμ“¡ Du ·≈–§≥– ªï 200829 æ∫
«à“Õÿ≥À¿Ÿ¡‘„π°“√∫à¡μ—«∑’Ë Ÿß·≈–‡«≈“„π°“√∫à¡μ—«∑’Ë¡“°∑”„Àâ
¡’Õ—μ√“°“√‡°‘¥æÕ≈‘‡¡Õ√å™π‘¥¬Ÿ√’‡∑π‰¥‡¡∑“§√‘‡≈μ Ÿß¢÷Èπ
‚¥¬‡©æ“–√–¬–·√°¢Õß°“√∫à¡μ—« ‡æ√“–Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß∑”„Àâ
‚¡‚π‡¡Õ√å¡’æ≈—ßß“π„π°“√‡§≈◊ËÕπ∑’Ë‰ª∑”ªØ‘°‘√‘¬“¡“°
μàÕ¡“Õ—μ√“°“√‡°‘¥æÕ≈‘‡¡Õ√å®–™â“≈ß‡π◊ËÕß®“°‡°‘¥‡ªìπæÕ≈‘‡¡Õ√å
´÷Ëß¡’°“√‡™◊ËÕ¡¢«“ß¡“°¢÷Èπ®πÕ¬Ÿà„π¿“«–‡®≈ ∑”„Àâ‚¡‚π‡¡Õ√å
∑’Ë¬—ß‰¡à‡°‘¥ªØ‘°‘√‘¬“‡§≈◊ËÕπ‰¥âπâÕ¬≈ß ·≈–À≈ß‡À≈◊Õ‡ªìπ
‚¡‚π‡¡Õ√åÕ‘ √– (free monomer) À√◊Õ°≈ÿà¡¢Õß‚¡‚π‡¡Õ√å
¢π“¥‡≈Á°μ°§â“ß„πæÕ≈‘‡¡Õ√å ‚¥¬æ∫«à“Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß∂÷ß 140
Õß»“‡´≈‡ ’́¬ ·≈–‡«≈“„π°“√∫à¡μ—«∑’Ë¡“°∂÷ß 3 ™—Ë«‚¡ß∑”„Àâ
‡°‘¥Õ—μ√“°“√‡°‘¥æÕ≈‘‡¡Õ√å‡æ’¬ß√âÕ¬≈– 85  Õ¥§≈âÕß°—∫
Kumbuloglu ·≈–§≥– ªï 200431 ´÷Ëßæ∫«à“‡√´‘π´’‡¡πμå∑’Ë¡’
 à«πª√–°Õ∫‡ªìπ ∫’ ®’‡ÕÁ¡‡Õ√à«¡°—∫∑’Õ’®’¥’‡ÕÁ¡‡Õ ¡’Õ—μ√“
°“√‡°‘¥æÕ≈‘‡¡Õ√å√âÕ¬≈– 81 ‡∑à“π—Èπ æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ
™π‘¥Õ–≈‘ø“μ‘§∑’Ëæ∫∫π‡¥◊Õ¬øíπ∑’Ë¡’‡√ ‘́π‡¡∑√‘° ǻ‡ªìπ‡¡∑“§√‘‡≈μ
 “¡“√∂‡°‘¥ªØ‘°‘√‘¬“°—∫Õπÿ¡Ÿ≈Õ‘ √–¢Õß‡√ ‘́π´’‡¡πμåÀ√◊Õ
·°πøíπ‡√´‘π§Õ¡‚æ ‘μ´÷Ëß¡’ à«πª√–°Õ∫‡ªìπ‡¡∑“§√‘‡≈μ
§≈â“¬°—π32  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Nagas ·≈–§≥–ªï
201133 ·≈– Yavirach ·≈–§≥–ªï 200932 ´÷Ëßæ∫«à“°“√‰¡à
ª√—∫ ¿“ææ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ‡ÕøÕ“√å´’‚æ ‡∑§æ≈— „Àâ§à“
·√ß°“√¬÷¥μ‘¥°—∫·°πøíπ‡√´‘π§Õ¡‚æ ‘μ‰¡àμà“ß®“°°“√ª√—∫

√Ÿª∑’Ë 2 °“√∑¥ Õ∫ ‡ª§‚μ√ ‚§ªï™π‘¥‰¡‚§√‡Õ∑’Õ“√å-‡Õø∑’‰ÕÕ“√å‚¥¬„™âº≈÷°‡®Õ√å‡¡‡π’¬¡

Fig. 2 Micro ATR-FTIR spectroscopy using germanium crystal
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 ¿“ææ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ¥â«¬°“√‡ªÉ“∑√“¬À√◊Õ°“√·™à„π
°√¥°—¥·°â« ·μà°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ¥’∑’‰≈∑å‚æ ∑å„Àâ
§à“·√ß°“√¬÷¥μ‘¥¡“°°«à“°“√‰¡àª√—∫ ¿“æ7 ®“°°“√»÷°…“¢Õß
Yavirach ·≈–§≥–ªï 200932 ·≈– Rödig ·≈–§≥–ªï 201033

æ∫«à“‡¥◊Õ¬øíπ∑’Ë¡’‡√ ‘́π‡¡∑√‘°´å‡ªìπ™π‘¥‡¡∑“§√‘‡≈μ„Àâ§«“¡
·¢Áß·√ß¬÷¥μ‘¥°—∫‡√´‘π ’́‡¡πμåÀ√◊Õ·°πøíπ‡√´‘π§Õ¡‚æ ‘μ¡“°
°«à“‡¥◊Õ¬øíπ∑’Ë¡’‡√ ‘́π‡¡∑√‘°´å‡ªìπ™π‘¥Õ’æÕ° ’́‡√ ‘́π ·≈–
°“√„™â‰´‡≈π∑“∑’Ë‡¥◊Õ¬øíπ∑’Ë¡’‡√ ‘́π‡¡∑√‘° ǻ‡ªìπ™π‘¥‡¡∑“§√‘‡≈μ
„Àâ§«“¡·¢Áß·√ß¬÷¥μ‘¥°—∫‡√ ‘́π´’‡¡πμåÀ√◊Õ·°πøíπ‡√ ‘́π§Õ¡-
‚æ ‘μ¡“°°«à“‡¥◊Õ¬øíπ∑’Ë¡’‡√´‘π‡¡∑√‘°´å‡ªìπ™π‘¥Õ’æÕ° ’́‡√´‘π
Õ¬à“ß¡’π—¬ ”§—≠34-35 ‡π◊ËÕß®“°æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ
™π‘¥Õ–≈‘ø“μ‘§∑’Ëæ∫∫πæ◊Èπº‘«‡¥◊Õ¬øíπ “¡“√∂‡°‘¥ªØ‘°‘√‘¬“°—∫
‰´‡≈π36 ‡™àπ ‰´‡≈π™π‘¥∑√’-‡ÕÁ¡æ’‡Õ  (3-methacryloxy-
propyltrimethoxysilane) ÷́Ëß¡’À¡ŸàÕÕ√å·°‚πøíß°å™—π‡ªìπÀ¡Ÿà
‡¡∑“§√‘‡≈μ  “¡“√∂‡°‘¥æ—π∏–‚§«“‡≈πμå (covalent) °—∫
‡¡∑“§√‘ ‡≈μ‡√ ‘́π‰¥â37 Õ¬à“ß‰√°Áμ“¡æ—π∏–§Ÿà√–À«à“ß
§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§∑’Ëæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ‡ÕøÕ“√å´’‚æ -
‡∑§æ≈— Õ“®¡’ª√‘¡“≥À≈ß‡À≈◊ÕÕ¬ŸàπâÕ¬ ∑”„Àâ∫“ß°“√
»÷°…“æ∫«à“§à“°“√¬÷¥°—∫‡√´‘π´’‡¡πμå¢Õß‡¥◊Õ¬øíπ∑’Ë‰¡àºà“π
°“√ª√—∫ ¿“ææ◊Èπº‘«πâÕ¬°«à“°“√ª√—∫ ¿“ææ◊Èπº‘«‡¥◊Õ¬øíπ

¥â«¬°“√‡ªÉ“∑√“¬12 À√◊Õ°—¥æ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ¥â«¬ “√‡§¡’13

πÕ°®“°π’Èæ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§∑’Ëæ∫
Õ“®¡“®“°À¡Ÿàøíß°å™—ËπÕ‘π∑√’¬å (organic functional group)
¢Õß‰´‡≈π∑’Ë‡§≈◊Õ∫‡ âπ„¬°àÕπ¬÷¥°—∫‡√´‘π‡¡∑√‘°´å™π‘¥‰¥-
‡¡∑“§√‘‡≈μ´÷Ëß®“°°“√»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ
·∫∫ àÕß°√“¥∑’Ëºà“π¡“®–æ∫°“√‡º¬¢Õß‡ âπ„¬∑’Ëæ◊Èπº‘«¢Õß
‡¥◊Õ¬øíπ„π∫“ßμ”·Àπàß12-13 À√◊ÕÕ“®¡“®“°‰´‡≈π∑’ËºŸâº≈‘μ
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øíß°å™—π‡ªìπÀ¡Ÿà‡¡∑“§√‘‡≈μ36 ´÷Ëß®–„Àâ≈—°…≥– ‡ª°μ√—¡
Õ‘πø√“‡√¥‡™àπ‡¥’¬«°—∫À¡Ÿà‡¡∑“§√‘‡≈μ„π‡√´‘π‡¡∑√‘°´å
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 ‡ª°μ√—¡∑’Ë· ¥ß∂÷ß«ß·À«πÕÕ°´‘‡√π  Õ¥§≈âÕß°—∫ à«π
ª√–°Õ∫¢Õß‡¥◊Õ¬øíπ∑—Èß Õß™π‘¥´÷Ëß¡’‡√´‘π‡¡∑√‘°´å‡ªìπ
Õ’æÕ° ’́‡√´‘π ‡°‘¥ªØ‘°‘√‘¬“¥â«¬°“√‡ªî¥«ßÕÕ° ‘́‡√π‡ªìπ
ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å·∫∫·§∑‰ÕÕÕπ‘§ ‰¡à„™à®“°Õπÿ¡Ÿ≈Õ‘ √–38-39

·≈–‰´‡≈π∑’Ë„™â ”À√—∫Õ’æÕ°´’‡√´‘π ‡™àπ ∑√’‰°≈´‘¥Õ°´’-
‚æ√æ‘≈‰μ√‡¡∑Õ°´’‰ ‡́≈π (3-glycidoxypropyltrimethoxysilane)
´÷Ëß‰¡àæ∫æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§Õ¬Ÿà„π‚§√ß √â“ß
‚¡‡≈°ÿ≈36

√Ÿª∑’Ë 3  ‡ª°μ√—¡¢ÕßÀ¡Ÿàøíß°å™—Ëπμà“ßÊ ∫πæ◊Èπº‘«‡¥◊Õ¬øíπ‡ √‘¡‡ âπ„¬„π°“√»÷°…“π’È

Fig. 3 Spectrum of functional groups on fiber post surface in this study
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‰´‡≈π°àÕπ¬÷¥°—∫‡√ ‘́π‡¡∑√‘°´å ·≈–®“°°“√»÷°…“¥â«¬°≈âÕß

Õ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥¢Õß‡¥◊Õ¬øíπ‡ √‘¡‡ âπ„¬μ“¡·π«
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‡¥◊Õ¬øíπ10,15,16,20,34,42
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¢âÕ®”°—¥¢Õß°“√»÷°…“π’È§◊Õ‡ªìπ°“√»÷°…“À“æ—π∏–§Ÿà

√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§„π‡™‘ß§ÿ≥¿“æ∑’Ë∫√‘‡«≥æ◊Èπ

º‘«¢Õß‡¥◊Õ¬øíπ´÷Ëß‡ªìπ∫√‘‡«≥ ”§—≠μàÕ°“√¬÷¥μ‘¥°—∫ “√‡√ ‘́π

´’‡¡πμåÀ√◊Õ·°πøíπ‡√ ‘́π§Õ¡‚æ ‘μ ‰¡à„™à°“√»÷°…“„π‡™‘ß

ª√‘¡“≥·≈–¢—ÈπμÕπ°“√»÷°…“¡’¢âÕ§«√√–«—ß§◊Õ §«“¡™◊Èπ  àß

º≈„Àâ°“√·ª≈«‘‡§√“–Àåº≈§≈“¥‡§≈◊ËÕπ‰¥â ‡π◊ËÕß®“° “√

ª√–°Õ∫πÈ”®–· ¥ß·∂∫°“√ àßºà“π√—ß ’Õ‘πø√“‡√¥„°≈â∫√‘‡«≥

∑’Ë¡’·∂∫°“√ àßºà“π√—ß ’Õ‘πø√“‡√¥¢Õßæ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ

™π‘¥Õ–≈‘ø“μ‘§‰¥â ®÷ß§«√«‘‡§√“–Àå·∂∫ ‡ª§μ√—¡¥â«¬§«“¡

√–¡—¥√–«—ß ÷́Ëß°“√»÷°…“π’È°”Àπ¥„Àâπ”‡¥◊Õ¬ÕÕ°®“°À’∫ÀàÕ

∑’Ë∫√‘…—∑ºŸâº≈‘μ®—¥‡μ√’¬¡‰«â¥â«¬ª“°§’∫ ¥—ßπ—Èπ À“°‡ªìπ°“√

»÷°…“„π‡™‘ßª√‘¡“≥Õ“®π”‡¥◊Õ¬øíπ∑ÿ°·∑àß‡¢â“μŸâÕ∫‡æ◊ËÕ

°”®—¥§«“¡™◊ÈπÕÕ°°àÕπ °“√»÷°…“π’È‡ªìπ°“√»÷°…“∑’ËÕ“®„™â„π

√Ÿª∑’Ë 4  ‡ª°μ√—¡∫√‘‡«≥æ—π∏–§Ÿà√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§∫πæ◊Èπº‘«‡¥◊Õ¬øíπ‡ √‘¡‡ âπ„¬·μà≈–¬’ËÀâÕ

Fig. 4 Spectrum of aliphatic C=C areas on surface of each fiber post
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™π‘¥Õ–≈‘ø“μ‘§∫πæ◊Èπº‘«¢Õß‡¥◊Õ¬øíπ „π¢≥–∑’Ë‡¥◊Õ¬øíπ

¬’ËÀâÕ√’‰≈‡Õä°´å‰ø‡∫Õ√å‚æ ∑å·≈–¥’∑’‰≈∑å‚æ ∑å ‰¡àæ∫æ—π∏–§Ÿà

√–À«à“ß§“√å∫Õπ™π‘¥Õ–≈‘ø“μ‘§

°‘μμ‘°√√¡ª√–°“»
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Abstract

Objective The aim of the present study was to investigate aliphatic C=C bonds on surfaces of FRC
posts by micro ATR-FTIR spectroscopy.

Materials and methods Fiber posts were determined aliphatic C=C bonds on post surface by micro
ATR-FTIR spectroscopy using mid infrared (4000-600 cm-1). The contact area between germanium
crystal and fiber post was 100 μm in diameter circular shape. The spectrum was acquired at 1 μm depth
from post surface. Wavenumbers and transmittance were recorded in each fiber post. The aliphatic
C=C bonds were analyzed from peaks of spectra compared with reference wavenumbers.

Results The peak height of aliphatic C=C bonds at 1638-1636 and 1637-1632 cm-1 were investigated
on post surface of FRC Postec Plus® and FibreKleer® Tapered post which these were not shown on
surface of DT Light post® and RelyXTM fiber post.

Conclusion Aliphatic C=C bonds were present on surfaces of FRC Postec Plus® and FibreKleer®

Tapered post.

(CU Dent J. 2015;38:129-140)
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