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Original Article

‡ ∂’¬√¿“æ¢Õß ’¢Õß‡√´‘π´’‡¡πμå™π‘¥μà“ßÊ

‡¡◊ËÕ·™à„ππÈ”°≈—Ëπ·≈–‰«πå·¥ß

‡°«≈‘π ªØ‘‡«∏«‘∑Ÿ√ ∑.∫.1

‡©≈‘¡æ≈ ≈’È‰«‚√®πå ∑.∫., M.S.D., ABOD,  .√.∑.æ.∑2

1π‘ ‘μ∫—≥±‘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√’¬∫‡∑’¬∫‡ ∂’¬√¿“æ¢Õß ’¢Õß‡√ ‘́π´’‡¡πμå™π‘¥μà“ßÊ ®“°À≈“¬º≈‘μ¿—≥±å ́ ÷Ëß¡’Õß§åª√–°Õ∫
·≈– ’·μ°μà“ß°—π  ‡¡◊ËÕºà“π°“√·™à„π “√≈–≈“¬À√◊Õ‡§√◊ËÕß¥◊Ë¡∑’Ë “¡“√∂∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π ’¢Õß«— ¥ÿ„π™à«ß‡«≈“μà“ßÊ

«— ¥ÿ·≈–«‘∏’°“√ °“√»÷°…“π’È„™â‡√ ‘́π´’‡¡πμå 6 º≈‘μ¿—≥±å ‰¥â·°à 1) ‡√ ‘́π ’́‡¡πμå™π‘¥¥—Èß‡¥‘¡ 4 º≈‘μ¿—≥±å §◊Õ
‡πÁ°´—  ∑√’™π‘¥°àÕμ—«¥â«¬· ß (NxL) ‡πÁ° —́  ∑√’™π‘¥°àÕμ—« Õß√Ÿª·∫∫ (NxD) √’‰≈‡ÕÁ° ǻ «’‡π’¬√å (RvL) ·≈–
«“≈‘‚Õ≈‘ß§å «’‡π’¬√å (VvL) 2) ‡√ ‘́π´’‡¡πμå™π‘¥‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø 2 º≈‘μ¿—≥±å §◊Õ ·¡°‡ Á́¡Õ’‰≈∑å (MxD)
·≈– √’‰≈‡ÕÁ°´å¬Ÿπ‘‡´Á¡ ·∫∫·§ª´Ÿ≈ (RuD) ‚¥¬∑”™‘Èπß“π‡ªìπ·ºàπ√Ÿª«ß°≈¡¢π“¥ ‡ âπºà“π»Ÿπ¬å°≈“ß 12 ¡¡.
Àπ“ 0.8 ¡¡. º≈‘μ¿—≥±å≈– 2  ’ ‰¥â·°à  ’„ ·≈– ’¢“«¢ÿàπ °≈ÿà¡≈– 20 ™‘Èπ ∑”°“√«—¥ ’§√—Èß·√°¿“¬À≈—ß«— ¥ÿ∫à¡μ—«
‡æ◊ËÕ‡ªìπ§à“æ◊Èπ∞“π ¥â«¬‡§√◊ËÕß«—¥·≈–‡∑’¬∫ ’ (Ultrascan XE, Hunter Lab, USA) ®“°π—Èπ·∫àß‡ªìπ°≈ÿà¡ °≈ÿà¡≈–
10 ™‘Èπ ‡æ◊ËÕ·™à„ππÈ”°≈—ËπÀ√◊Õ‰«πå·¥ß ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ∑”°“√«—¥ ’ ≥ ‡«≈“ 10 20 30 60 ·≈– 90 «—π
·≈â«π”¡“‡ª√’¬∫‡∑’¬∫°—∫§à“æ◊Èπ∞“π∑’Ë«—¥‰«â ‡æ◊ËÕÀ“§à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’ (ΔE*) π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå
¥â«¬ ∂‘μ‘«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫ “¡∑“ß

º≈°“√»÷°…“ ‡¡◊ËÕ‡√´‘π´’‡¡πμå∂Ÿ°·™à„ππÈ”°≈—ËπÀ√◊Õ‰«πå·¥ß¥â«¬‡«≈“∑’Ëπ“π¢÷Èπ ®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’‡æ‘Ë¡¢÷Èπ
°“√‡ª≈’Ë¬π·ª≈ß ’¢Õß‡√´‘π´’‡¡πμå∑’Ë·™à„ππÈ”°≈—Ëπ ‡√’¬ß®“°πâÕ¬‰ª¡“° „π°≈ÿà¡ ’„  ‰¥â·°à NxD VvL NxL RvL
MxD ·≈– RuD „π°≈ÿà¡ ’¢“«¢ÿàπ ‰¥â·°à RuD NxD NxL VvL RvL ·≈– MxD  à«π°“√‡ª≈’Ë¬π·ª≈ß ’¢Õß
‡√´‘π´’‡¡πμå∑’Ë·™à„π‰«πå·¥ß‡√’¬ß®“°πâÕ¬‰ª¡“° „π°≈ÿà¡ ’„  ‰¥â·°à VvL RvL NxL RuD MxD ·≈– NxD „π
°≈ÿà¡ ’¢“«¢ÿàπ ‰¥â·°à RuD VvL RvL NxL NxD ·≈– MxD

 √ÿª ‡¡◊ËÕ‡√´‘π´’‡¡πμå·μà≈–º≈‘μ¿—≥±å ·≈–·μà≈– ’·™àÕ¬Ÿà„ππÈ”°≈—ËπÀ√◊Õ‰«πå·¥ß®–¡’‡ ∂’¬√¿“æ¢Õß ’‡¡◊ËÕ‡«≈“
ºà“π‰ªμà“ß°—π ®“°°“√∑¥≈Õß æ∫«à“‡√ ‘́π´’‡¡πμå™π‘¥¥—Èß‡¥‘¡∑’Ë¡’°“√°àÕμ—«¥â«¬· ß®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’
πâÕ¬°«à“‡√´‘π´’‡¡πμå™π‘¥¥—Èß‡¥‘¡∑’Ë°àÕμ—« Õß√Ÿª·∫∫ ·≈–‡√´‘π´’‡¡πμå™π‘¥‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø (¬°‡«âπ°≈ÿà¡
RuD  ’¢“«¢ÿàπ∑’Ë¡’‡ ∂’¬√¿“æ¢Õß ’„°≈â‡§’¬ß°—∫‡√ ‘́π ’́‡¡πμå™π‘¥¥—Èß‡¥‘¡∑’Ë¡’°“√°àÕμ—«¥â«¬· ß) ‡√ ‘́π ’́‡¡πμå™π‘¥
 ’„ ¡’·π«‚πâ¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’ Ÿß°«à“‡√ ‘́π ’́‡¡πμå™π‘¥ ’¢“«¢ÿàπ °≈ÿà¡∑’Ë·™à„π‰«πå·¥ß®–‡ª≈’Ë¬π·ª≈ß ’¡“°
°«à“°≈ÿà¡∑’Ë·™à„ππÈ”°≈—Ëπ

(« ∑—πμ ®ÿÃ“œ 2558;38:35-50)

§” ”§—≠:  °“√‡ª≈’Ë¬π·ª≈ß ’; ·™àπÈ”°≈—Ëπ; ·™à‰«πå·¥ß; ́ ’‡¡πμå; πÈ”°≈—Ëπ; ‡√ ‘́π ’́‡¡πμå; ‰«πå·¥ß;  ’¢Õß‡√ ‘́π ’́‡¡πμå;
‡ ∂’¬√¿“æ¢Õß ’

ºŸâ√—∫º‘¥™Õ∫∫∑§«“¡  ‡©≈‘¡æ≈ ≈’È‰«‚√®πå     Chalermpollee@gmail.com
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∫∑π”

ªí®®ÿ∫—π‡√ ‘́π´’‡¡πμå (resin cements) ‡√‘Ë¡π‘¬¡π”¡“

„™â„πß“π∑—πμ°√√¡∫Ÿ√≥–‡æ◊ËÕ§«“¡ «¬ß“¡°—π¡“°¢÷Èπ

‡æ√“–‰¥â¡’°“√æ—≤π“ª√—∫ª√ÿß§ÿ≥ ¡∫—μ‘®“° “√¬÷¥μ‘¥·∫∫

¥—Èß‡¥‘¡„Àâ¡’ ’ «¬„°≈â‡§’¬ßøíπ∏√√¡™“μ‘ ¡’§«“¡·¢Áß·√ß ¬÷¥

μ‘¥°—∫ øíπ‰¥â √«¡∑—Èß≈¥¢—ÈπμÕπ„π°“√∑”ß“π ∑”„Àâ„™âß“π

‰¥â –¥«°¡“°¢÷Èπ

‡√´‘π´’‡¡πμå “¡“√∂·∫àßμ“¡°√–∫«π°“√‡°‘¥ªØ‘°‘√‘¬“

∫à¡μ—«‰¥â‡ªìπ ™π‘¥∫à¡μ—«¥â«¬ªØ‘°‘√‘¬“‡§¡’ (chemical-cured)

™π‘¥∫à¡μ—«¥â«¬· ß (light-cured) ·≈–™π‘¥∫à¡μ—« Õß

√Ÿª·∫∫ (dual-cured) ´÷Ëß‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—Ëπ

(polymerization) ‰¥â∑—Èß®“°ªØ‘°‘√‘¬“‡§¡’·≈–· ß1

‡√´‘π´’‡¡πμå™π‘¥∫à¡μ—«¥â«¬ªØ‘°‘√‘¬“‡§¡’‡À¡“–„π°“√

„™â°—∫ß“π∑’Ë· ß‰¡à “¡“√∂ºà“π‰¥âÀ√◊Õ™‘Èπß“π∑’Ë¡’§«“¡Àπ“

¡’§«“¡∑÷∫· ß¡“° ‡™àπ ß“π‡¥◊Õ¬øíπ (post) §√Õ∫øíπ

(crown) À√◊Õ –æ“πøíπμ‘¥·πàπ (bridge) ∑’Ë‡ªìπ‚≈À–2-3

‡√ ‘́π´’‡¡πμå°≈ÿà¡π’È¡’¢âÕ¥âÕ¬„π‡√◊ËÕß√–¬–‡«≈“°“√∑”ß“π∑’Ë

®”°—¥ √–¬–‡«≈“·¢Áßμ—«∑’Ë¬“«π“π ·≈–‡¡◊ËÕ ’́‡¡πμå·¢Áßμ—«

·≈â«®–°”®—¥´’‡¡πμå à«π‡°‘πÕÕ°¬“° ∑—Èß¬—ß¡’ªí≠À“§«“¡¡’

‡ ∂’¬√¿“æ¢Õß ’ (color stability) ∑”„Àâ‰¡à‡À¡“– ¡∑’Ë®–

π”¡“„™â°—∫ß“π∑—πμ°√√¡‡æ◊ËÕ§«“¡ «¬ß“¡4

‡√´‘π´’‡¡πμå™π‘¥∫à¡μ—«¥â«¬· ß¡’°“√„ à “√μ—Èßμâπ„Àâ

‡°‘¥ªØ‘°‘√‘¬“∫à¡μ—«‰¥â¥â«¬· ß (photo-initiator) ÷́Ëß à«π

„À≠à‡ªìπ “√ª√–°Õ∫·Õ≈ø“‰¥§’‚μπ (α-diketone) ‡™àπ

·§¡øÕ√å§«‘‚ππ (camphorquinone) ´÷Ëß®–‡°‘¥ªØ‘°‘√‘¬“

æÕ≈‘‡¡Õ√å‰√‡´™—Ëπ®“°· ß ’øÑ“´÷Ëß¡’§«“¡¬“«§≈◊ËπÕ¬Ÿà„π™à«ß

410 ∂÷ß 500 π“‚π‡¡μ√5 ‡¡◊ËÕ∂Ÿ°°√–μÿâπ®π∂÷ß√–¬–°√–μÿâπ

(excited triplet state) ®–∑”ªØ‘°‘√‘¬“√à«¡°—∫ “√ª√–°Õ∫

‡Õ¡’πμμ‘¬¿Ÿ¡‘ (tertiary amine)6 ‡√´‘π´’‡¡πμå™π‘¥π’È®÷ß

‡À¡“–®–„™â°—∫ß“π‡´√“¡‘°«’‡π’¬√å (ceramic veneer) ß“π

Õ‘π‡≈¬å (inlay) ‡√´‘π§Õ¡‚æ ‘μ (resin composite) ∑’Ë¡’

 ’ÕàÕπ √«¡∑—Èß™‘Èπß“π∑’Ë‰¡à¡’‚≈À–‡ªìπÕß§åª√–°Õ∫·≈–¡’

§«“¡Àπ“‰¡à‡°‘π 2 ¡‘≈≈‘‡¡μ√7 ‡π◊ËÕß®“°„™âß“π –¥«°

 “¡“√∂§«∫§ÿ¡‡«≈“„π°“√∑”ß“π·≈–‡«≈“„π°“√·¢Áßμ—«

¢Õß«— ¥ÿ‰¥â √«¡∑—Èß¡’‡ ∂’¬√¿“æ¢Õß ’∑’Ë¥’3,7 ‰¥â·°à º≈‘μ¿—≥±å

RelyXTM Veneer (3M ESPE, USA), VariolinkTM

Veneer (Ivoclar, Lichtenstein), Nexus3TM (Kerr, USA)

‡√´‘π´’‡¡πμå™π‘¥∫à¡μ—« Õß√Ÿª·∫∫8 ®–‡°‘¥ªØ‘°‘√‘¬“

°àÕμ—«‡¡◊ËÕ©“¬· ß ‚¥¬ªØ‘°‘√‘¬“‡§¡’®–‡°‘¥Õ¬à“ß™â“Ê ∑”„Àâ¡’

‡«≈“„π°“√∑”ß“ππ“π®π°«à“®–©“¬· ß ·μàÕ¬à“ß‰√°Áμ“¡

æ∫«à“ªØ‘°‘√‘¬“‡§¡’∑’Ë‡°‘¥¢÷ÈπÕ¬à“ß‡¥’¬«‰¡à‡æ’¬ßæÕ ‡æ◊ËÕ„Àâ‰¥â

§ÿ≥ ¡∫—μ‘∑’Ë¥’ ®÷ß§«√∑’Ë®–¡’°“√©“¬· ß√à«¡¥â«¬9 ‡À¡“–„™â

¬÷¥™‘Èπß“π∑’Ë¡’§«“¡Àπ“ ¡’ ’‡¢â¡À√◊Õ§àÕπ¢â“ß∑÷∫· ß‰¥â¥’°«à“

™π‘¥∫à¡μ—«¥â«¬· ß ∑—Èßπ’ÈμâÕß„Àâ‡«≈“„π°“√©“¬· ß∑’Ë‡æ’¬ßæÕ

‡æ◊ËÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“°àÕμ—«Õ¬à“ß ¡∫Ÿ√≥å ‡√´‘π´’‡¡πμå∫“ß

º≈‘μ¿—≥±å º≈‘μÕÕ°¡“‡ªìπ∑—Èß™π‘¥∫à¡μ—«¥â«¬· ß ·≈–∫à¡μ—«

 Õß√Ÿª·∫∫ ‚¥¬„ÀâÀ≈Õ¥ “√°√–μÿâπªØ‘°‘√‘¬“‡§¡’¡“„Àâº ¡

‡¡◊ËÕμâÕß°“√„™â‡ªìπ™π‘¥∫à¡μ—« Õß√Ÿª·∫∫ ‰¥â·°à º≈‘μ¿—≥±å

VariolinkTM II (Ivoclar, Lichtenstein), CalibraTM

(Dentsply, USA), Nexus3TM (Kerr, USA)

‡√ ‘́π´’‡¡πμå “¡“√∂·∫àßμ“¡«‘∏’°“√ª√—∫ ¿“æº‘«¢Õß

μ—«øíπ‰¥â‡ªìπ ‡√ ‘́π ’́‡¡πμå‡Õ∑ ǻ-·Õπ¥å-√‘π å ·Õ¥Œ’ ’ø

(etch-and-rinse adhesive resin) ∑’ËμâÕß¡’°“√‡μ√’¬¡

 ¿“æº‘«øíπÀ≈—°‚¥¬°“√„™â°√¥°—¥·≈â«≈â“ßπÈ”ÕÕ° ‚¥¬„™â

°√¥øÕ øÕ√‘° (phosphoric acid) ª√—∫ ¿“æº‘«øíπ

√à«¡°—∫√–∫∫ “√¬÷¥μ‘¥ (bonding) ‡¡◊ËÕμâÕß°“√¬÷¥°—∫™—Èπ

‡π◊ÈÕøíπ Õ“®‡√’¬° ’́‡¡πμå„π°≈ÿà¡π’È«à“ ‡√´‘π´’‡¡πμå°≈ÿà¡¥—Èß‡¥‘¡

(conventional resin cement)  à«πÕ’°™π‘¥Àπ÷Ëß§◊Õ

‡√´‘π´’‡¡πμå°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø (self-adhesive

resin cements) ‡√´‘π´’‡¡πμå™π‘¥π’È‡ªìπ°“√√«¡¢—ÈπμÕπμà“ßÊ

Õ¬Ÿà„π¢—ÈπμÕπ‡¥’¬«‡æ◊ËÕ§«“¡ –¥«°„π°“√„™âß“π §◊Õ¡—°∑”

Õ¬Ÿà„π√Ÿª°√–∫Õ°©’¥§Ÿà (dual-tube automixing)  “¡“√∂

©’¥ÕÕ°¡“„™âß“π‰¥â‡≈¬ ‰¡àμâÕß¡’¢—ÈπμÕπ°“√„™â°√¥°—¥º‘«øíπ

·μà´’‡¡πμå°≈ÿà¡π’È¬—ß¡’º≈°“√»÷°…“πâÕ¬ ‚¥¬∑—Ë«‰ª®–æ∫«à“

‡√ ‘́π´’‡¡πμå°≈ÿà¡π’È¡’√–¥—∫°“√‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—Ëπ

§àÕπ¢â“ßμË”10 ‡π◊ËÕß®“°ªí≠À“§«“¡‰¡à‡¢â“°—π¢Õß¡ÕπÕ-

‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥°—∫ “√ª√–°Õ∫‡Õ¡’πμμ‘¬¿Ÿ¡‘ °“√∑’Ë‡°‘¥

ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—Ëπ‰¡à ¡∫Ÿ√≥å®– àßº≈μàÕ§ÿ≥ ¡∫—μ‘ ∑“ß

°“¬¿“æ¢Õß«— ¥ÿ ‡™àπ §«“¡·¢Áßº‘«≈¥≈ß11 ‡ ∂’¬√¿“æ¢Õß

 ’¢Õß«— ¥ÿ≈¥≈ß12 ¡’°“√√—Ë«´÷¡μ“¡¢Õ∫¢Õß«— ¥ÿ ¡’§«“¡‡ªìπ

æ‘…¢Õß«— ¥ÿ‡π◊ËÕß®“°¡ÕπÕ‡¡Õ√å (monomer) ∑’Ë‰¡à‡°‘¥

ªØ‘°‘√‘¬“ ·≈–∑”„Àâ°”≈—ß·√ß¬÷¥¢Õß™‘Èπß“π·≈–øíπ≈¥≈ß àß

º≈„ÀâÕ“¬ÿ°“√„™âß“π¢Õß«— ¥ÿ∫Ÿ√≥–≈¥≈ß

°“√‡ª≈’Ë¬π ’¢Õß‡√´‘π´’‡¡πμå  “¡“√∂‡°‘¥¢÷Èπ‰¥â®“°

À≈“¬ªí®®—¬ ∑—Èß®“°ªí®®—¬¿“¬πÕ° ‰¥â·°à º≈®“°°“√



« ∑—πμ ®ÿÃ“œ 2558;38:35-50 ‡°«≈‘π ªØ‘‡«∏«‘∑Ÿ√  ·≈–§≥– 37

√—∫ª√–∑“πÕ“À“√·≈–‡§√◊ËÕß¥◊Ë¡∑’Ë¡’ ’μà“ßÊ ‡™àπ ™“ °“·ø
‰«πå·¥ß °“√ Ÿ∫∫ÿÀ√’Ë °“√¢“¥°“√¥Ÿ·≈ ÿ¢¿“æ™àÕßª“°∑’Ë¥’
√«¡∑—Èß°“√¥Ÿ¥´—∫ ’®“° “√ ’∑’Ë≈–≈“¬πÈ”‰¥âºà“π‡¢â“‰ªÕ¬Ÿà„π
 à«π¢Õß‡√ ‘́π‡¡∑√‘° ǻÀ√◊Õ à«π‡π◊ÈÕæ◊Èπ  à«πªí®®—¬¿“¬„π
‰¥â·°à ™π‘¥¢Õß‡√´‘π´’‡¡πμå∑’Ë·μ°μà“ß°—π2,13-15 ™π‘¥ “√
¬÷¥μ‘¥‡π◊ÈÕøíπ∑’Ë„™â16-18 °“√‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—Ëπ∑’Ë
‰¡à ¡∫Ÿ√≥å8,12  ’¢Õß‡√ ‘́π´’‡¡πμå‡Õß19 √«¡∑—Èß°“√‡ª≈’Ë¬π ’
¿“¬À≈—ß°“√©“¬· ß20-26

ªí®®ÿ∫—π¬—ß¡’°“√»÷°…“‡ ∂’¬√¿“æ¢Õß ’¢Õß‡√´‘π´’‡¡πμå
„π√–¬–¬“«∑’Ë·™à„π “√≈–≈“¬·μ°μà“ß°—π‰¡à¡“°π—°·≈–¬—ß
‰¡à¡’°“√»÷°…“∑’Ë∑”°“√‡ª√’¬∫‡∑’¬∫À≈“¬ ’·≈–À≈“°À≈“¬
º≈‘μ¿—≥±å „π°“√∑¥≈Õßπ’È®÷ß»÷°…“‡ª√’¬∫‡∑’¬∫‡ ∂’¬√¿“æ
¢Õß ’¢Õß‡√ ‘́π´’‡¡πμå®“°À≈“°À≈“¬∫√‘…—∑´÷Ëß¡’Õß§åª√–°Õ∫
·≈– ’·μ°μà“ß°—π ‡¡◊ËÕºà“π°“√·™à„ππÈ”À√◊Õ‰«πå·¥ß„π™à«ß
‡«≈“μà“ßÊ «à“®–¡’§«“¡·μ°μà“ß°—πÀ√◊Õ‰¡à ‚¥¬¡’ ¡¡μ‘∞“π
°“√∑¥≈Õß ‰¥â·°à ¢âÕÀπ÷Ëß ‡√´‘π´’‡¡πμå ’‡¥’¬«°—π ·™àÕ¬Ÿà„π
 “√≈–≈“¬ª√–‡¿∑‡¥’¬«°—π·≈–«—¥ ’ ≥ ™à«ß‡«≈“‡¥’¬«°—π
‡√´‘π´’‡¡πμå™π‘¥¥—Èß‡¥‘¡ ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’‰¡à·μ°μà“ß
®“°‡√ ‘́π ’́‡¡πμå™π‘¥‡´≈øá·Õ¥Œ’ ’ø ¢âÕ Õß ‡√ ‘́π ’́‡¡πμå
·μà≈–º≈‘μ¿—≥±å ∑’Ë·™àÕ¬Ÿà„π “√≈–≈“¬‡¥’¬«°—π ·≈–«—¥ ’
≥ ™à«ß‡«≈“‡¥’¬«°—π ™π‘¥ ’„ ®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’‰¡à
·μ°μà“ß®“°™π‘¥ ’¢“«¢ÿàπ ·≈–¢âÕ “¡ ‡√´‘π´’‡¡πμå ∑’Ë¡’ ’
‡¥’¬«°—π „π·μà≈–º≈‘μ¿—≥±å ‡¡◊ËÕ«—¥ ’ ≥ ™à«ß‡«≈“‡¥’¬«°—π ·≈–
·™àÕ¬Ÿà„ππÈ”°≈—Ëπ®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’‰¡à·μ°μà“ß®“°
‡¡◊ËÕ·™à„π‰«πå·¥ß

«— ¥ÿ·≈–«‘∏’°“√

‡μ√’¬¡™‘Èπß“π¥â«¬‡√ ‘́π´’‡¡πμå 6 º≈‘μ¿—≥±å ∑—Èßπ’È®–
®—¥·∫àß‡√ ‘́π´’‡¡πμåÕÕ°‡ªìπ 2 ª√–‡¿∑„À≠àÊ §◊Õ ‡√ ‘́π
´’‡¡πμå™π‘¥¥—Èß‡¥‘¡ ·≈–‡√ ‘́π ’́‡¡πμå™π‘¥‡´≈øá‡Õ∑™å-‡´≈øá
·Õ¥Œ’ ’ø ‚¥¬√“¬≈–‡Õ’¬¥¢Õß‡√ ‘́π´’‡¡πμå™π‘¥μà“ßÊ  à«π
ª√–°Õ∫∑“ß‡§¡’ √âÕ¬≈–¢Õß«— ¥ÿÕ—¥·∑√°‚¥¬ª√‘¡“μ√·≈–
‚¥¬πÈ”Àπ—° §à“æ’‡Õ™ (pH) ‡√‘Ë¡μâπÀ≈—ßº ¡ ‰¥â· ¥ß‰«â„π
μ“√“ß∑’Ë 1

‡√´‘π´’‡¡πμå™π‘¥¥—Èß‡¥‘¡ ‰¥â·°à ‡πÁ°´— ∑√’ (Nexus3)
™π‘¥°àÕμ—«¥â«¬· ß (NxL; Kerr, USA) ‡πÁ° —́ ∑√’™π‘¥°àÕ
μ—« Õß√Ÿª·∫∫ (NxD; Kerr, USA) √’‰≈‡ÕÁ°´å «’‡π’¬√å (RelyX
Veneer) ™π‘¥°àÕμ—«¥â«¬· ß (RvL; 3M ESPE, USA)
·≈–«“≈‘‚Õ≈‘ß§å «’‡π’¬√å (Variolink Veneer) ™π‘¥°àÕμ—«¥â«¬

· ß (VvL; Ivoclar, Lichtenstein)  à«π‡√´‘π´’‡¡πμå™π‘¥
‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø ‰¥â·°à ·¡°‡´Á¡Õ’‰≈∑å (Maxcem
Elite) ™π‘¥°àÕμ—« Õß√Ÿª·∫∫ (MxD; Kerr, USA) ·≈–
√’‰≈‡ÕÁ°´å¬Ÿπ‘‡ Á́¡ ·∫∫·§ª´Ÿ≈ (RelyX Unicem Aplicap)
™π‘¥°àÕμ—« Õß√Ÿª·∫∫ (RuD; 3M ESPE, USA) √«¡‡ªìπ
6 °≈ÿà¡°“√∑¥≈Õß ∑”™‘Èπß“π°≈ÿà¡≈– 20 ™‘Èπ º≈‘μ¿—≥±å≈–
2  ’ √«¡‡ªìπ 240 ™‘Èπ

‡μ√’¬¡™‘Èπß“π‚¥¬π”‡√´‘π´’‡¡πμå™π‘¥μà“ßÊ ¡“©’¥≈ß
„π·∫∫À≈àÕ∑’Ë∑”®“°·ºàπæ≈“ μ‘°æÕ≈‘Õ§√‘≈‘°  ’„  Àπ“
ª√–¡“≥ 0.8 ± 0.1 ¡‘≈≈‘‡¡μ√ ‡μ√’¬¡·∫∫À≈àÕ‚¥¬π”·ºàπ
æ≈“ μ‘°¡“μ—¥‡ªìπ™‘Èπ ’Ë‡À≈’Ë¬¡®—μÿ√— ¢π“¥ 50 x 50 ¡‘≈≈‘‡¡μ√
®”π«π 3 ·ºàπ π”·ºàπÀπ÷Ëß¡“‡®“–√Ÿμ√ß°≈“ß‡ªìπ√Ÿª«ß°≈¡
¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 12 ¡‘≈≈‘‡¡μ√ ·≈–∑”®ÿ¥Õâ“ßÕ‘ß‡ªìπ
√Ÿª “¡‡À≈’Ë¬¡·À≈¡∑’Ë¢Õ∫¥â“πÀπ÷Ëß ‡æ◊ËÕ„™â‡ªìπ®ÿ¥Õâ“ßÕ‘ß„π
°“√«—¥ ’·μà≈–§√—Èß„Àâμ√ßμ”·Àπàß‡¥‘¡ ‚¥¬„Àâ‡ âπºà“π»Ÿπ¬å°≈“ß
√«¡‰¡à‡°‘π 13 ¡‘≈≈‘‡¡μ√ (¥—ß¿“æ∑’Ë 1) «“ß·∫∫À≈àÕ·ºàπ∑’Ë
‡®“–√Ÿ∫π·ºàπæ≈“ μ‘°·≈â«∑”°“√©’¥‡√ ‘́π´’‡¡πμå≈ß„π·∫∫
À≈àÕ®π‡μÁ¡ ·≈â««“ß·∂∫‰¡≈“√å (mylar strip) °àÕππ”·ºàπ
æ≈“ μ‘°Õ’°·ºàπ¡“°¥∑—∫„Àâ·π∫ π‘∑‚¥¬„™âμÿâ¡πÈ”Àπ—° 1
°‘‚≈°√—¡π“π 10 «‘π“∑’  à«π∑’Ë‡°‘π®–∂Ÿ°√’¥ÕÕ°‰ª ®“°π—Èπ
©“¬· ß¥â«¬‡§√◊ËÕß©“¬· ß™π‘¥·Õ≈Õ’¥’ (DEMI, Kerr,
USA) §«“¡‡¢â¡· ß 1,100 ¡‘≈≈‘«—μμåμàÕμ“√“ß‡´πμ‘‡¡μ√
‡ âπºà“π»Ÿπ¬å°≈“ßª≈“¬‡§√◊ËÕß©“¬· ß¢π“¥ 13 ¡‘≈≈‘‡¡μ√
‡ªìπ‡«≈“ 10 «‘π“∑’ °àÕππ”·ºàπæ≈“ μ‘°ÕÕ° ·≈â«©“¬· ß
‡√´‘π´’‡¡πμå´È”Õ’°§√—Èß μ“¡‡«≈“∑’Ë∫√‘…—∑ºŸâº≈‘μ·π–π”
(μ“√“ß∑’Ë 2) „™â‡§√◊ËÕß«—¥æ≈—ßß“π√—ß ’μ√«®«—¥§«“¡‡¢â¡
· ß„ÀâÕ¬Ÿà„π√–¥—∫‰¡àμË”°«à“∑’Ë∫√‘…—∑ºŸâº≈‘μ·π–π”°àÕπ©“¬
·≈–μ√«®§«“¡‡¢â¡· ß È́”‡¡◊ËÕ©“¬· ß∑ÿ°Ê 10 §√—Èß °“√∑”
™‘Èπß“π„πß“π∑¥≈Õßπ’È ‰¥â∑”°≈ÿà¡≈–™‘Èπ®π§√∫∑ÿ°°≈ÿà¡
·≈â«„ÀâºŸâ∑’Ë‰¡à‡°’Ë¬«¢âÕß„π°“√«‘®—¬™à«¬·∫àß°≈ÿà¡·≈–μ—Èß™◊ËÕ™‘Èπ
ß“π‡ªìπ√À—  æ√âÕ¡®—¥‡°Á∫„Àâ∂Ÿ°°≈ÿà¡ ®“°π—Èππ”‰ª‡°Á∫„π∑’Ë
·Àâß·≈–¡◊¥‡ªìπ‡«≈“ 90 π“∑’°àÕππ”¡“«—¥ ’§√—Èß·√°12 ‡æ◊ËÕ
‡°Á∫‡ªìπ§à“æ◊Èπ∞“π (baseline) ∑”¢—ÈπμÕπμà“ßÊ ‡À≈à“π’È´È”
®π‰¥â™‘Èπß“π§√∫°≈ÿà¡≈– 20 ™‘Èπ ºŸâ«‘®—¬‰¡à∑√“∫«à“™‘Èπß“ππ—ÈπÊ
‡ªìπ«— ¥ÿ™π‘¥Õ–‰√·≈–‡ªìπº≈‘μ¿—≥±å¢Õß∫√‘…—∑‰Àπ ºŸâ∑’Ë‰¡à
‡°’Ë¬«¢âÕß„π°“√«‘®—¬®–π”™‘Èπß“π¡“„Àâ∑”°“√μ√«®«—¥ ’ ·≈–
∫—π∑÷°º≈μ“¡√À— ∑’Ë°”Àπ¥‰«â ‡ªìπ°“√≈¥Õ§μ‘„π°“√∑”ß“π
«‘®—¬‰¥â‡ªìπÕ¬à“ß¥’ ®“°π—Èπ·∫àß§√÷Ëß‡ªìπ°≈ÿà¡ °≈ÿà¡≈– 10 ™‘Èπ
‡æ◊ËÕ·™à„ππÈ”°≈—ËπÀ√◊Õ‰«πå·¥ß (Red wine: Mont Clair,
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BIN9 reserve, 2010) ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‚¥¬
∑”°“√‡∑πÈ”°≈—ËπÀ√◊Õ‰«πå·¥ß≈ß„π¿“™π–∑’Ë‡°Á∫ ÷́Ëß‡ªìπ°≈àÕß
 ÿ≠≠“°“»„πª√‘¡“≥‡∑à“Ê °—π „Àâ∑à«¡™‘Èπß“π ‚¥¬«“ß™‘Èπ
ß“π·π«μ—Èß Àà“ß°—πÕ¬à“ßπâÕ¬ 5 ¡‘≈≈‘‡¡μ√‡æ◊ËÕ„Àâ —¡º— 
 “√≈–≈“¬∑—Èß™‘Èπ ∑”°“√‡ª≈’Ë¬π “√≈–≈“¬„À¡à∑ÿ°Ê 10 «—π
®“°π—Èππ”¡“«—¥ ’μ“¡‡«≈“∑’Ë°”Àπ¥§◊Õ 10 20 30 60 ·≈–
90 «—π ¥â«¬‡§√◊ËÕß«—¥·≈–‡∑’¬∫ ’ (Spectrophotometer,
Ultrascan XE, Hunter Lab, USA) ·≈â«π”º≈∑’Ë‰¥â¡“

‡∑’¬∫°—∫§à“æ◊Èπ∞“π‡æ◊ËÕ§”π«≥À“§à“‡©≈’Ë¬°“√‡ª≈’Ë¬π·ª≈ß
¢Õß ’

‡§√◊ËÕß«—¥·≈–‡∑’¬∫ ’π’È ‡ªìπ°“√«—¥ ’√–∫∫ CIE
L*a*b* ´÷Ëß‡ªìπ‡§√◊ËÕß∑’Ë„™âß“πßà“¬ ‰¡à∑”≈“¬æ◊Èπº‘«∑’Ë
∑¥ Õ∫·≈–¡’§«“¡·¡àπ¬” ÷́Ëß‡§√◊ËÕß®–∑”°“√«—¥§à“¢Õß ’‰¥â
‡ªìπ§à“ L* a* ·≈– b* ‚¥¬°àÕπ∑”°“√«—¥ ’ π”™‘Èπß“π¡“
≈â“ß¥â«¬πÈ” –Õ“¥‡ªìπ‡«≈“ 30 «‘π“∑’ ®“°π—Èπ´—∫¥â«¬
°√–¥“…„Àâ·Àâß ∑”°“√≈â“ß∑’≈– 5 ™‘Èπ·≈â««—¥ ’°àÕπ∑”™‘Èπ

μ“√“ß∑’Ë 1 · ¥ß√“¬≈–‡Õ’¬¥¢Õß‡√ ‘́π ’́‡¡πμå™π‘¥μà“ßÊ  à«πª√–°Õ∫∑“ß‡§¡’ √âÕ¬≈–¢Õß«— ¥ÿÕ—¥·∑√°‚¥¬ª√‘¡“μ√·≈–‚¥¬
πÈ”Àπ—° §à“æ’‡Õ™‡√‘Ë¡μâπÀ≈—ßº ¡

Table 1 Composition of each resin cement, chemical composition, percent filler by volume and by weight and
initial pH

Product Type Chemical composition % Filler by Initial

(Manufacturer) Vol Wt pH

Nexus3TM Light-cured/ Alkyl dimethacrylate resins; 47 70 N/A
(Kerr Corporation) dual-cured benzene sulfinic acid sodium

resin cement monomers of methacrylic salt
acid esters, Ba-Al-borosilicate
glass

Maxcem EliteTM Self-etching, Filler : Barium, 46 69 2.5
(Kerr Corporation) self-adhesive fluoroaluminosilicate glass, fumed

dual-cured silica
resin cement Resin: Multifunctional DMAs,

GPDM, proprietary Redox
initiators and photoinitiators

Variolink® Veneer Light-cured dimethacrylates, silicon dioxide, 40 N/A N/A
(Ivoclar Vivadent) resin cement ytterbium trifluoride

RelyXTM Unicem Self-etching, Glass powder, silica, calcium N/A 72 2.1
(3M-ESPE) self-adhesive hydroxide, initiators, substituted

dual-cured pyrimidine, peroxy compound
resin cement Liquid: methacrylated phosphoric

esters, acetate, dimethacrylate,
TEGMA

RelyXTM Veneer Light-cured Bis-GMA,TEGDMA 47 66 N/A
(3M-ESPE) resin cement
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Õ◊ËπÊ μàÕ‰ª ‡æ◊ËÕ„Àâ‡«≈“∑’Ë·™à„π “√≈–≈“¬·≈–‡«≈“∑’ËÕ¬Ÿà„π
Õ“°“»¢Õß™‘Èπß“π·μà≈–™‘Èπ„°≈â‡§’¬ß°—π·≈–‡ªìπ‡«≈“ ÷́Ëß
∑¥≈Õß·≈â««à“ “¡“√∂∑”‰¥â„πÀâÕßªØ‘∫—μ‘°“√

„π°“√«—¥·μà≈–§√—Èß ®–°”Àπ¥§à“ ¥—ßπ’È ™π‘¥¢Õß
‡´π‡´Õ√å (Sensor type) §◊Õ Ultra Scan XE ·∫∫¢Õß
‡´π‡´Õ√å (Sensor mode) §◊Õ RSIN-Reflectance
Specular Induced μ”·Àπàß¢Õß¬Ÿ«’øî≈‡μÕ√å (UV Filter
Position) ‡ªìπ norminal ·≈–„™â Area view ¢π“¥ 0.375
π‘È« (9.525 ¡‘≈≈‘‡¡μ√) ¡’°“√ Õ∫‡∑’¬∫‡§√◊ËÕß¡◊Õ (standard-
ized) °àÕπ°“√„™âß“π∑ÿ°§√—Èß ‡§√◊ËÕß®–∑”°“√«—¥ ’´È”∑—ÈßÀ¡¥
5 §√—ÈßμàÕ 1 ™‘Èπß“π ·≈â«π”§à“∑—ÈßÀ¡¥¡“§”π«≥‡ªìπ§à“

‡©≈’Ë¬¢Õß§à“ L* a* ·≈– b* ®“°π—Èπ§”π«≥ÕÕ°¡“‡ªìπ§à“
°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’

π”¢âÕ¡Ÿ≈∑—ÈßÀ¡¥¡“«‘‡§√“–Àå¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª∑“ß
 ∂‘μ‘ (SPSS version 17) ª√–¡«≈º≈¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√
»÷°…“‚¥¬°”Àπ¥§à“π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫ 0.05 ·¬°
‡ªìπ°“√∑¥ Õ∫μà“ßÊ μ“¡ ¡¡μ‘∞“πÀ≈—°¢Õß°“√«‘®—¬ ‚¥¬
∑”°“√«‘‡§√“–Àå„π·μà≈–™à«ß‡«≈“∂÷ßº≈¢Õß™π‘¥¢Õß‡√´‘π
´’‡¡πμå °“√Õ¬Ÿà„π “√≈–≈“¬·μ°μà“ß°—π·≈– ’∑’Ëμà“ß°—πμàÕ
‡ ∂’¬√¿“æ¢Õß ’¢Õß‡√´‘π ’́‡¡πμå‚¥¬„™â ∂‘μ‘§«“¡·ª√ª√«π
 “¡∑“ß (Three-Way ANOVA) ‡æ◊ËÕ∑¥ Õ∫«à“¡’ªí®®—¬
√à«¡°—πÀ√◊Õ‰¡à ·≈–«‘‡§√“–Àå§«“¡·μ°μà“ß°—π„π·μà≈–

μ“√“ß∑’Ë 2 · ¥ß‡«≈“©“¬· ßμ“¡∑’Ë∫√‘…—∑ºŸâº≈‘μ·π–π”

Table 2 Irradiation time of each resin cement proposed by manufacturers.

Product Light Intensity Irradiation Time

(mW/cm2) By manufacturer (s) DEMI (s)

Nexus3TM ≥ 400 20 5
(Demi/L.E.Dematron II-5 s

L.E.Demetron I/Optilux 501-10 s)

MaxcemTM Elite ≥ 400 20 10
(Demi/L.E.Dematron II-10 s

L.E.Demetron I/Optilux 501-20 s)

RelyXTM Veneer ≥ 400 30 15
(40: Dark/Opaque shade) (20)

RelyXTM Unicem Aplicap 400 20 10

Variolink® Veneer 400 30 15

¢âÕ —ß‡°μ 1. °“√‡μ√’¬¡™‘Èπß“π¢Õß√’‰≈‡ÕÁ° ǻ¬Ÿπ‘‡´Á¡·∫∫·§ª Ÿ́≈ μâÕß¡’°“√¢—ÈπμÕπº ¡°àÕπ©“¬· ß ‚¥¬„™â activator
°¥·§ª´Ÿ≈°àÕπ 2 «‘π“∑’·≈â«π”‰ªªíòπ¥â«¬‡§√◊ËÕßªíòπÕ¡—≈°—¡ (RotoMix; 3M) ‡ªìπ‡«≈“ 15 «‘π“∑’ °àÕππ”¡“„ à„π capsule
applier ‡æ◊ËÕ©’¥´’‡¡πμå„π·∫∫À≈àÕ∑’Ë∑”‰«â

2. ‡√´‘π´’‡¡πμå™π‘¥∫à¡μ—« Õß√Ÿª·∫∫ ·∫∫°√–∫Õ°©’¥§Ÿà∑’Ë„™âª≈“¬‡§√◊ËÕß¡◊Õ„π°“√º ¡ (NX3, Maxcem) ®–
μâÕß¡’°“√©’¥ à«πº ¡ à«π·√°∑‘Èß‰ªª√–¡“≥ 1 ‡´πμ‘‡¡μ√°àÕππ”¡“„™â∑”™‘Èπß“π‡æ◊ËÕ°”®—¥ ’́‡¡πμå∑’ËÕ“®¬—ßº ¡‰¡à‡¢â“°—π¥’ÕÕ°‰ª

Notice 1. RelyXTM Unicem Aplicap has to activate capsule before light-curing by press the activator 2 sec, then
place in amalgamator (RotoMix; 3M) 15 sec. Take the capsule into capsule applier for apply into plastic plate.

2. 2-Syringe Dual-cured resin cements (NX3, Maxcem) which use mixing tip, have to discard early
mixing cement about 1 cm before apply into plastic plate.
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μ—«·ª√‚¥¬„™â ∂‘μ‘«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬« (One-
Way ANOVA) „π°√≥’∑’Ë¢âÕ¡Ÿ≈¡’≈—°…≥–∑’Ë‰¡à¡’°“√·®°·®ß
·∫∫ª°μ‘ (normal distribution) ®–„™â ∂‘μ‘·∫∫πÕπæ“√“
¡‘‡μÕ√å (non-parametric) ‰¥â·°à °“√«‘‡§√“–Àå¥â«¬
 ∂‘μ‘§√— §“≈ «—≈≈‘  (Kruskal Wallis test)

°√≥’∑’Ëº≈∑’Ë‰¥âªØ‘‡ ∏ ¡¡μ‘∞“π °≈à“«§◊Õ ¡’§à“‡©≈’Ë¬
Õ¬à“ßπâÕ¬ 1 §Ÿà∑’Ë¡’§à“·μ°μà“ß°—π®–«‘‡§√“–ÀåμàÕ¥â«¬°“√‡ª√’¬∫
‡∑’¬∫æÀÿ§Ÿ≥ (multiple comparison) ´÷Ëß∂â“¡’§à“§«“¡
·ª√ª√«π‰¡à·μ°μà“ß°—π®–„™â ∂‘μ‘∫Õπ‡øÕ‚√π’ (Bonferroni)
·μà∂â“§à“§«“¡·ª√ª√«π·μ°μà“ß°—π®–„™â ∂‘μ‘∫√“«πå-øÕ√‰´∑å
(Brown-Forsythe) À√◊Õ·∑¡‡Œπ (Tamhaneûs T2)

√Ÿª∑’Ë 1 · ¥ß·ºπ¿“æ°“√‡μ√’¬¡™‘Èπμ—«Õ¬à“ß
Fig. 1 Preparation of samples

√Ÿª∑’Ë 2 °√“ø· ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√‡ª≈’Ë¬π·ª≈ß ’ (§à“‡©≈’Ë¬ ΔE*) ¢Õß‡√ ‘́π´’‡¡πμå ·μà≈–º≈‘μ¿—≥±å ‡¡◊ËÕ·™à„ππÈ”°≈—Ëπ∑’Ë
‡«≈“μà“ßÊ °—π ‚¥¬·¬° ’¢Õß´’‡¡πμå §◊Õ ’„  ( ấ“¬) ·≈– ’¢“«¢ÿàπ (¢«“)

Fig. 2 Graph shows compare mean of ΔE* of each resin cement which immersed in distilled water. Light-shade
(left) and dark-shade (right).
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º≈°“√»÷°…“

∑”°“√«‘‡§√“–Àå∂÷ßº≈¢Õß™π‘¥‡√´‘π´’‡¡πμå °“√·™àÕ¬Ÿà
„π “√≈–≈“¬∑’Ë·μ°μà“ß°—π·≈– ’∑’Ëμà“ß°—πμàÕ‡ ∂’¬√¿“æ¢Õß
 ’¢Õß‡√´‘π´’‡¡πμå„π·μà≈–™à«ß‡«≈“ ‚¥¬„™â ∂‘μ‘§«“¡·ª√
ª√«π “¡∑“ß∑—Èß “¡ªí®®—¬ ‡æ◊ËÕ∑¥ Õ∫«à“¡’º≈√à«¡°—π
„π°“√∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß ’¢Õß‡√´‘π´’‡¡πμå ‚¥¬æ∫
«à“ “√≈–≈“¬∑’Ë·™à¡’º≈μàÕ‡ ∂’¬√¿“æ¢Õß ’¡“°∑’Ë ÿ¥ ®“°π—Èπ
„™â ∂‘μ‘«‘ ‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬«‡æ◊ËÕ∑¥ Õ∫
À“§«“¡μà“ß „π·μà≈–μ—«·ª√μ“¡ ¡¡μ‘∞“π‰¥âº≈¥—ßπ’È

®“°°“√«‘‡§√“–Àå§«“¡·μ°μà“ß¢Õß§à“°“√‡ª≈’Ë¬π·ª≈ß
¢Õß ’¢Õß‡√ ‘́π´’‡¡πμå∑—Èß 4 º≈‘μ¿—≥±å„π°≈ÿà¡¥—Èß‡¥‘¡ °—∫
·μà≈–º≈‘μ¿—≥±å„π°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø (MxD
À√◊Õ RuD) ™π‘¥  ’·≈–·™à„π “√≈–≈“¬‡¥’¬«°—π „π™à«ß
‡«≈“μà“ßÊ ‰¥âº≈¥—ßπ’È

‡¡◊ËÕ·™à™‘Èπß“π‡√´‘π´’‡¡πμå∑’Ë¡’ ’„ „ππÈ”°≈—Ëπ æ∫«à“
´’‡¡πμå„π°≈ÿà¡¥—Èß‡¥‘¡¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’ πâÕ¬°«à“
´’‡¡πμå„π°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’øÕ¬à“ß¡’π—¬ ”§—≠
‡°◊Õ∫∑ÿ°™à«ß‡«≈“ ¬°‡«âπ ≥ «—π∑’Ë 10 ∑’Ë∑”°“√‡ª√’¬∫‡∑’¬∫
´÷Ëßæ∫«à“ RuD °—∫‡√ ‘́π´’‡¡πμå™π‘¥¥—Èß‡¥‘¡ 3 º≈‘μ¿—≥±å (NxL
NxD ·≈– VvL) ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’∑’Ë‰¡à·μ°μà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ·≈–‡¡◊ËÕ∑”°“√μ√«® Õ∫∑’Ë 30 «—π
¢÷Èπ‰ª  “¡“√∂‡√’¬ß≈”¥—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¢Õß´’‡¡πμå
·μà≈–º≈‘μ¿—≥±å ®“°πâÕ¬‰ª¡“°‰¥â¥—ßπ’È NxD VvL NxL RvL

MxD ·≈– RuD (√Ÿª∑’Ë 2 ´â“¬ ·≈–μ“√“ß∑’Ë 3)

‡¡◊ËÕ·™à™‘Èπß“π‡√ ‘́π´’‡¡πμå∑’Ë¡’ ’¢“«¢ÿàπ„ππÈ”°≈—Ëπ æ∫
«à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¢Õß RuD „π°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá
·Õ¥Œ’ ’ø¡’§à“πâÕ¬°«à“´’‡¡πμå„π°≈ÿà¡¥—Èß‡¥‘¡Õ¬à“ß¡’π—¬ ”§—≠
‡°◊Õ∫∑ÿ°‡«≈“∑’Ë∑”°“√«—¥ ’ °“√‡ª√’¬∫‡∑’¬∫‡√´‘π´’‡¡πμå°≈ÿà¡
¥—Èß‡¥‘¡°—∫ MxD  ’¢“«¢ÿàπ„π°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø
æ∫§«“¡·μ°μà“ß°—π‰ª„π·μà≈–º≈‘μ¿—≥±å ‚¥¬‡¡◊ËÕ‡∑’¬∫
MxD °—∫ RvL ®–‰¡àæ∫§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑ÿ°
‡«≈“∑’Ë∑”°“√«—¥ ’  à«π‡¡◊ËÕ‡∑’¬∫ MxD °—∫ NxD ®–æ∫«à“
NxD ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’πâÕ¬°«à“ MxD Õ¬à“ß¡’π—¬
 ”§—≠∑ÿ°‡«≈“∑’Ë∑”°“√«—¥ ’ ‡√’¬ß≈”¥—∫°“√‡ª≈’Ë¬π·ª≈ß§à“‡©≈’Ë¬
ΔE* ¢Õß ’́‡¡πμå·μà≈–º≈‘μ¿—≥±å ®“°πâÕ¬‰ª¡“° ≥ ‡«≈“
μà“ßÊ °—π ‰¥â·μ°μà“ß°—π ‰¥â·°à ≥ «—π∑’Ë 10 ‡√’¬ß®“°πâÕ¬
‰ª¡“° §◊Õ NxD RuD NxL VvL MxD ·≈– RvL ≥ «—π∑’Ë
20 ·≈– 30 ‡√’¬ß®“°πâÕ¬‰ª¡“° §◊Õ RuD NxD NxL
VvL RvL ·≈– MxD ·≈– ≥ «—π∑’Ë 60 ·≈– 90 ‡√’¬ß®“°
πâÕ¬‰ª¡“° §◊Õ NxD RuD NxL VvL RvL ·≈– MxD
(√Ÿª∑’Ë 2 ¢«“·≈–μ“√“ß∑’Ë 3)

‡¡◊ËÕμ√«® Õ∫™‘Èπß“π‡√ ‘́π´’‡¡πμå∑’Ë¡’ ’„  ∑’Ë·™à„π
‰«πå·¥ß ‡ª√’¬∫‡∑’¬∫´’‡¡πμå°≈ÿà¡¥—Èß‡¥‘¡ 4 º≈‘μ¿—≥±å °—∫
MxD À√◊Õ RuD æ∫«à“¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’·μ°μà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠‡°◊Õ∫∑ÿ°®ÿ¥‡«≈“∑’Ë«—¥‚¥¬√«¡·≈â« NxD ¡’
°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°∑’Ë ÿ¥·≈– VvL ¡’°“√‡ª≈’Ë¬π·ª≈ß

√Ÿª∑’Ë 3 °√“ø· ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√‡ª≈’Ë¬π·ª≈ß ’ (§à“‡©≈’Ë¬ ΔE*) ¢Õß‡√ ‘́π´’‡¡πμå ·μà≈–º≈‘μ¿—≥±å ‡¡◊ËÕ·™à„π‰«πå·¥ß
∑’Ë‡«≈“μà“ßÊ °—π ‚¥¬·¬° ’¢Õß ’́‡¡πμå §◊Õ ’„  ( ấ“¬) ·≈– ’¢“«¢ÿàπ (¢«“)

Fig. 3 Graph shows compare mean of ΔE* of each resin cement which immersed in red wine. Light-shade (left)
and dark-shade (right).
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¢Õß ’πâÕ¬∑’Ë ÿ¥„π∑ÿ°‡«≈“∑’Ë«—¥  “¡“√∂‡√’¬ß≈”¥—∫°“√
‡ª≈’Ë¬π·ª≈ß¢Õß ’¢Õß´’‡¡πμå·μà≈–º≈‘μ¿—≥±å ≥ ‡«≈“μà“ßÊ

°—π®“°πâÕ¬‰ª¡“°‰¥â¥—ßπ’È VvL RvL NxL RuD MxD
·≈– NxD (√Ÿª∑’Ë 3 ´â“¬ ·≈–μ“√“ß∑’Ë 3)

¢âÕ —ß‡°μ

* §◊Õ ´’‡¡πμå„π°≈ÿà¡¥—Èß‡¥‘¡  ’„ ·≈–¢“«¢ÿàπ ‡¡◊ËÕ·™àπÈ”°≈—Ëπ ¡’§à“‡©≈’Ë¬¢Õß ΔE* μà“ß°—∫ MxD  ’„ ·≈–¢“«¢ÿàπ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value < 0.05)
** §◊Õ ´’‡¡πμå„π°≈ÿà¡¥—Èß‡¥‘¡  ’„ ·≈–¢“«¢ÿàπ ‡¡◊ËÕ·™àπÈ”°≈—Ëπ ¡’§à“‡©≈’Ë¬¢Õß ΔE* μà“ß°—∫ RuD  ’„ ·≈–¢“«¢ÿàπ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value < 0.05)
+ §◊Õ ’́‡¡πμå„π°≈ÿà¡¥—Èß‡¥‘¡  ’„ ·≈–¢“«¢ÿàπ ‡¡◊ËÕ·™à‰«πå·¥ß ¡’§à“‡©≈’Ë¬¢Õß ΔE* μà“ß°—∫ MxD  ’„ ·≈–¢“«¢ÿàπ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value < 0.05)
++§◊Õ ´’‡¡πμå„π°≈ÿà¡¥—Èß‡¥‘¡  ’„ ·≈–¢“«¢ÿàπ ‡¡◊ËÕ·™à‰«πå·¥ß ¡’§à“‡©≈’Ë¬¢Õß ΔE* μà“ß°—∫ RuD  ’„ ·≈–¢“«¢ÿàπ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p-value < 0.05)
[ §◊Õ §à“‡©≈’Ë¬¢Õß ΔE* √–À«à“ß§Ÿà∑’Ë∑”°“√∑¥≈Õß §◊Õ´’‡¡πμå™π‘¥‡¥’¬«°—π ·™à„π “√≈–≈“¬‡¥’¬«°—π ·μà¡’ ’μà“ß°—π„π™à«ß‡«≈“μà“ßÊ π—Èπ ¡’°“√‡ª≈’Ë¬π·ª≈ß ’·μ°
μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.05)
‡√´‘π´’‡¡πμå·μà≈–º≈‘μ¿—≥±å „π·μà≈– ’¡’°“√‡ª≈’Ë¬π·ª≈ß ’‡¡◊ËÕ·™à„ππÈ”°≈—ËππâÕ¬°«à“‰«πå·¥ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑ÿ°®ÿ¥‡«≈“ (p < 0.05)

Note

* is Conventional resin cements both clear and white opaque shade (in distilled water) have significantly different mean of ΔE* from MxD
(p-value < 0.05)
** is Conventional resin cements clear and white opaque shade (in distilled water) have significantly different mean of ΔE* from RuD
(p-value < 0.05)
+ is Conventional resin cements both clear and white opaque shade (in red wine) have significantly different mean of ΔE* from MxD (p-value < 0.05)
++ is Conventional resin cements clear and white opaque shade (in red wine) have significantly different mean of ΔE* from RuD (p-value < 0.05)
[ are mean of ΔE* of resin cement which have same brand and immersed in same solution, but different shade have significantly different mean
of ΔE* (p < 0.05)
Resin cements (different brand and shade) immersed in distilled water have significantly lower mean of ΔE* than immersed in red wine (p < 0.05)

μ“√“ß∑’Ë 3 ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¢Õß ΔE* ¢Õß‡√´‘π´’‡¡πμå™π‘¥¥—Èß‡¥‘¡·μà≈–º≈‘μ¿—≥±å ·≈–·μà≈– ’°—∫ MxD À√◊Õ RuD ∑’Ë‡ªìπ
‡√´‘π´’‡¡πμå™π‘¥‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø ‡¡◊ËÕ·™àÕ¬Ÿà„ππÈ”°≈—ËπÀ√◊Õ‰«πå·¥ß ≥ ‡«≈“μà“ßÊ

Table 3 Compare Mean of ΔE* of each conventional resin cement and each shade which immersed in distilled
water or red wine with self-adhesive resin cements (MxD or RuD).

Brand

NxL

NxD

RvL

VvL

Shade

clear

WO

clear

WO

TR

WO

M0

H+3

Solutions

water

wine

water

wine

water

wine

water

wine

water

wine

water

wine

water

wine

water

wine

10 Days

ΔE2
* (SD)

1.68 (0.81)*

26.74 (3.63)+,++

1.59 (0.9)**

33.08 (2.97)+

2.14 (0.37)*

48.16 (4.27)+,++

0.59 (0.13)*,**

50.60 (4.52)++

3.04 (0.13)*,**

20.20 (6.24)+,++

2.87 (2.67)**

21.85 (8.49)+,++

2.50 (0.36)*

17.23 (1.59)+,++

2.15 (1.02)**

20.30 (6.72)+,++

20 Days

ΔE3
* (SD)

2.26 (0.90)*,**

35.55 (3.22)+,++

2.20 (0.79)**

37.79 (2.88)+,++

0.62 (0.38)*,**

55.90 (2.24)+,++

1.74 (0.20)*,**

53.33 (4.29)+,++

3.22 (0.11)*,**

33.24 (2.13)+,++

3.29 (3.13)**

32.86 (4.25)+,++

1.40 (0.48)*,**

25.53 (2.59)+,++

2.29 (0.33)*,**

28.03 (1.97)+,++

30 Days

ΔE4
* (SD)

1.91 (0.97)*,**

38.68 (2.99)+

1.63 (1.16)*,**

39.32 (1.46)+,++

0.69 (0.22)*,**

58.55 (1.65)+,++

1.51 (0.16)*,**

56.63 (3.02)++

2.90 (0.25)*,**

34.10 (1.30)+,++

2.87 (2.71)**

34.71 (3.50)+,++

1.54 (0.32)*,**

28.30 (2.85)+,++

2.24 (0.94)**

30.01 (1.56)+

60 Days

ΔE5
* (SD)

2.31 (0.90)*,**

39.68 (2.58)+,++

2.58 (0.71)*,**

40.28 (1.65)+,++

1.00 (0.35)*,**

58.32 (1.85)+,++

1.29 (0.24)*,**

55.26 (3.19)+,++

2.92 (0.14)*,**

36.55 (1.08)+,++

2.80 (2.46)

39.31 (3.09)+,++

1.95 (0.56)*,**

30.85 (3.34)+,++

2.73 (1.00)*,**

35.22 (1.61)+,++

90 Days

ΔE6
* (SD)

2.36 (0.83)*,**

38.77 (2.81)+,++

2.10 (0.85)*

39.85 (1.96)+

1.20 (0.36)*,**

56.88 (1.05)+,++

1.82 (0.30)*

55.28 (2.94)+,++

3.00 (0.18)*,**

38.23 (0.91)+,++

2.85 (2.68)

40.11 (2.20)+

2.18 (0.47)*,**

35.54 (2.93)+,++

2.73 (0.58)*,**

37.77 (1.87)+

MxD

RuD

clear

WO

TR

OA3

water

wine

water

wine

water

wine

water

wine

3.83 (0.40)

41.49 (4.70)

1.98 (0.40)

53.14 (5.16)

2.28 (1.03)

38.71 (2.28)

0.84 (0.25)

31.72 (3.56)

5.50 (0.51)

53.41 (2.19)

2.63 (0.36)

58.40 (4.32)

4.71 (1.81)

40.56 (1.92)

0.90 (0.39)

24.90 (3.68)

5.54 (0.43)

54.53 (2.24)

2.85 (0.39)

59.29 (4.45)

6.28 (2.14)

37.96 (2.68)

0.84 (0.23)

29.80 (2.21)

5.89 (0.73)

54.33 (3.08)

3.85 (1.20)

60.49 (4.10)

9.64 (2.19)

43.16 (2.76)

1.73 (0.20)

31.48 (2.93)

7.32 (0.69)

55.41 (1.85)

4.44 (0.63)

61.86 (3.64)

11.88 (1.87)

46.19 (1.17)

2.06 (0.23)

37.46 (4.55)

Time
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‡¡◊ËÕμ√«® Õ∫™‘Èπß“π‡√´‘π´’‡¡πμå∑’Ë¡’ ’¢“«¢ÿàπ ∑’Ë·™à„π
‰«πå·¥ß æ∫«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¢Õß
´’‡¡πμå„π°≈ÿà¡¥—Èß‡¥‘¡°—∫ MxD „π°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá
·Õ¥Œ’ ’ø ®–æ∫«à“ MxD ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°°«à“
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡°◊Õ∫∑ÿ°‡«≈“∑’Ë∑”°“√«—¥ ’  à«π
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ RuD „π°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø
®–æ∫§«“¡·μ°μà“ß°—π‰ª„π·μà≈–º≈‘μ¿—≥±å „π·μà≈–‡«≈“
∑’Ë«—¥ ’ ‚¥¬¿“æ√«¡·≈â« MxD ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß
 ’¡“°∑’Ë ÿ¥·≈– RuD ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’πâÕ¬∑’Ë ÿ¥
„π∑ÿ°‡«≈“∑’Ë«—¥  “¡“√∂‡√’¬ß≈”¥—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß
 ’¢Õß´’ ‡¡πμå·μà≈–º≈‘μ¿—≥±å®“°πâÕ¬‰ª¡“°‰¥â¥— ßπ’È
RuD VvL RvL NxL NxD ·≈– MxD (√Ÿª∑’Ë 3 ¢«“
·≈–μ“√“ß∑’Ë 3)

‡¡◊ËÕ∑”°“√«‘‡§√“–Àå§«“¡·μ°μà“ß¢Õß§à“‡©≈’Ë¬°“√
‡ª≈’Ë¬π·ª≈ß¢Õß ’ ‡ª√’¬∫‡∑’¬∫ ’¢Õß‡√´‘π´’‡¡πμå∑’Ëμà“ß°—π
( ’„ ·≈– ’¢“«¢ÿàπ) ¿“¬„μâ ¿“«–∑’Ë‡ªìπ´’‡¡πμåº≈‘μ¿—≥±å
‡¥’¬«°—π ·™àÕ¬Ÿà„π “√≈–≈“¬‡¥’¬«°—π „π™à«ß‡«≈“μà“ßÊ
(μ“√“ß∑’Ë 3) æ∫«à“ „π°≈ÿà¡∑’Ë·™à„ππÈ”°≈—Ëπ MxD ·≈–
RuD ´÷Ëß‡ªìπ´’‡¡πμå°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø  ’„ 
¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°°«à“ ’¢“«¢ÿàπ Õ¬à“ß¡’π—¬ ”§—≠
∑ÿ°™à«ß‡«≈“  à«π NxD ÷́Ëß‡ªìπ´’‡¡πμå°≈ÿà¡¥—Èß‡¥‘¡∑’Ë¡’
ªØ‘°‘√‘¬“∫à¡μ—« Õß√Ÿª·∫∫·≈– VvL ÷́Ëß¡’ªØ‘°‘√‘¬“∫à¡μ—«
¥â«¬· ßπ—Èπ  ’„ ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’πâÕ¬°«à“ ’¢“«¢ÿàπ
Õ¬à“ß¡’π—¬ ”§—≠‡°◊Õ∫∑ÿ°™à«ß‡«≈“ „π¢≥–∑’Ë NxL ·≈– RvL
‰¡àæ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’Õ¬à“ß¡’π—¬ ”§—≠ √–À«à“ß ’„ 
·≈– ’¢“«¢ÿàπ „π∑ÿ°™à«ß‡«≈“ ·μà‡¡◊ËÕ·™à™‘Èπß“π„π‰«πå·¥ßæ∫
«à“ ’́‡¡πμå°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø¡’°“√‡ª≈’Ë¬π·ª≈ß
¢Õß ’√–À«à“ß Õß ’μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑ÿ°™à«ß‡«≈“ ‚¥¬
MxD  ’„ ®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’πâÕ¬°«à“ ’¢“«¢ÿàπ´÷Ëß
μ√ß¢â“¡°—∫º≈∑’Ë‰¥â‡¡◊ËÕ·™à„ππÈ”°≈—Ëπ  à«π´’‡¡πμå°≈ÿà¡„π
¥—Èß‡¥‘¡¡’°“√‡ª≈’Ë¬π·ª≈ß ’√–À«à“ß Õß ’μà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠∫“ß™à«ß‡«≈“‡∑à“π—Èπ ¥—ß· ¥ß„πμ“√“ß∑’Ë 3

‡¡◊ËÕ∑”°“√«‘‡§√“–Àå§«“¡·μ°μà“ß¢Õß§à“‡©≈’Ë¬°“√
‡ª≈’Ë¬π·ª≈ß¢Õß ’‡¡◊ËÕÕ¬Ÿà„π “√≈–≈“¬μà“ß°—π ¿“¬„μâ
 ¿“«–∑’Ë‡ªìπ´’‡¡πμåº≈‘μ¿—≥±å·≈– ’‡¥’¬«°—π„π™à«ß‡«≈“μà“ßÊ
®–æ∫«à“°“√·™à„π‰«πå·¥ß¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°°«à“
°“√·™à„ππÈ”°≈—ËπÕ¬à“ß¡’π—¬ ”§—≠∑ÿ°™à«ß‡«≈“ ·μà°“√‡ª≈’Ë¬π
·ª≈ßπ’È®–¡’§à“¡“°À√◊ÕπâÕ¬·μ°μà“ß°—π‰ª„π·μà≈–º≈‘μ¿—≥±å
 ’·≈–‡«≈“∑’Ë·™à (√Ÿª∑’Ë 4-5 ·≈–μ“√“ß∑’Ë 3)

®“°°“√∑¥≈Õß ‡¡◊ËÕ·™à™‘Èπß“π„ππÈ”°≈—Ëπ ´’‡¡πμå„π
°≈ÿà¡¥—Èß‡¥‘¡ à«π„À≠à ®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’πâÕ¬°«à“
‡√´‘π´’‡¡πμå„π°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø∑ÿ°º≈‘μ¿—≥∑å
¬°‡«âπ°≈ÿà¡ RuD  ’¢“«¢ÿàπ ∑’Ë®–¡’§à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’
„°≈â‡§’¬ß°—∫‡√´‘π ’́‡¡πμå„π°≈ÿà¡¥—Èß‡¥‘¡ πÕ°®“°π’È´’‡¡πμå„π
°≈ÿà¡¥—Èß‡¥‘¡ à«π„À≠à®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’§àÕπ¢â“ß§ß∑’Ë
„π¢≥–∑’Ë´’‡¡πμå„π°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø®–¡’°“√
‡ª≈’Ë¬π·ª≈ß¢Õß ’‡æ‘Ë¡¡“°¢÷Èπμ“¡√–¬–‡«≈“∑’Ë·™à ‚¥¬æ∫«à“ ∑’Ë
90 «—π °≈ÿà¡´’‡¡πμå ’„  RuD ®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’‰ª
®“°§à“‡√‘Ë¡μâπ¡“°∑’Ë ÿ¥ ‚¥¬™‘Èπß“π„π‰«πå·¥ß®–¡’°“√‡ª≈’Ë¬π
·ª≈ß¢Õß ’¡“°°«à“„ππÈ”°≈—Ëπ¡“° ·≈–°≈ÿà¡´’‡¡πμå ’¢“«¢ÿàπ
MxD ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’‰ª®“°§à“‡√‘Ë¡μâπ¡“°∑’Ë ÿ¥

«‘®“√≥å

¿“¬À≈—ß°“√¬÷¥™‘Èπß“π ‡√´‘π´’‡¡πμå®–¡’°“√ —¡º— °—∫
 “√¡’ ’μà“ßÊ μ≈Õ¥Õ“¬ÿ°“√„™âß“π ‚¥¬‡©æ“–®“°Õ“À“√
·≈–‡§√◊ËÕß¥◊Ë¡ Õ“®‡ªìπ “‡Àμÿ„Àâ´’‡¡πμå‡°‘¥°“√‡ª≈’Ë¬π ’‰ª
„π∑’Ë ÿ¥ ∑—Èßπ’È‡√´‘π´’‡¡πμå®–‡º¬º÷ËßμàÕ ¿“æ·«¥≈âÕ¡„π
™àÕßª“° ‡©æ“–μ“¡¢Õ∫¢Õß«— ¥ÿ∫Ÿ√≥–∑’Ë„™â‡√´‘π´’‡¡πμåπ—Èπ
¬÷¥‡∑à“π—Èπ Õ¬à“ß‰√°Áμ“¡°“√‡ª≈’Ë¬π ’μ“¡¢Õ∫°ÁÕ“®¡’º≈
°√–∑∫μàÕ§«“¡ «¬ß“¡¢Õß«— ¥ÿ∫Ÿ√≥–‰¥â‡™àπ°—π ®“°°“√
»÷°…“∑’Ëºà“π¡“æ∫«à“ Õ—μ√“°“√‡ª≈’Ë¬π·ª≈ß ’π—Èπ¢÷ÈπÕ¬Ÿà°—∫
À≈“¬ªí®®—¬ ‡™àπ °“√‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—Ëπ‰¡à
 ¡∫Ÿ√≥å8,12 Õ“À“√·≈–‡§√◊ËÕß¥◊Ë¡28-30 ·≈–Õ—μ√“°“√¥Ÿ¥πÈ”
¢Õß«— ¥ÿ31-33 „π°“√∑¥≈Õßπ’È ‰¥â®”≈Õß ¿“æ·«¥≈âÕ¡
‡ ¡◊Õπ«à“‡√´‘π´’‡¡πμå —¡º— °—∫πÈ”·≈–‰«πå·¥ß ‡æ◊ËÕμ√«®
 Õ∫‡ ∂’¬√¿“æ¢Õß ’¢Õß‡√´‘π´’‡¡πμå™π‘¥·≈– ’μà“ß°—π ≥
‡«≈“μà“ßÊ °—π§◊Õ 10 20 30 60 ·≈– 90 «—π ·¡â«à“®–‰¡à¡’
°“√»÷°…“‡ª√’¬∫‡∑’¬∫™à«ß‡«≈“∑’Ë·™à„ππÈ”°≈—ËπÀ√◊Õ‰«πå·¥ß
°—∫™à«ß‡«≈“∑’ËÕ¬Ÿà¿“¬„π™àÕßª“°∑“ß§≈‘π‘° ·μà‰¥â¡’°“√»÷°…“
‡ª√’¬∫‡∑’¬∫ «à“°“√·™à„π°“·ø‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß
®–‡∑à“°—∫°“√®”≈Õß°“√¥◊Ë¡°“·ø‡ªìπ‡«≈“ 1 ‡¥◊Õπ28-29

´÷Ëß§‘¥¡“®“°‡«≈“‡©≈’Ë¬„π°“√¥◊Ë¡°“·øª√–¡“≥ 15 π“∑’μàÕ
·°â«´÷Ëß„π°√≥’§π∑’Ë¥◊Ë¡°“·ø¡—°®–¥◊Ë¡‡©≈’Ë¬«—π≈– 3.2 ·°â«
®÷ßπà“®–π”¡“‡∑’¬∫‡§’¬ß„π°“√»÷°…“π’È‰¥â«à“ √–¬–‡«≈“ 10
20 30 60 ·≈– 90 «—π  “¡“√∂‡∑’¬∫‰¥â°—∫°“√„™âß“π¢Õß
‡√´‘π´’‡¡πμå „π§≈‘π‘°∑’Ë‡«≈“ 10 ‡¥◊Õπ 2 «—π 1 ªï 9 ‡¥◊Õπ 10
«—π 2 ªï 8 ‡¥◊Õπ 5 ªï 4 ‡¥◊Õπ·≈– 8 ªï À≈—ß∑”°“√√—°…“
μ“¡≈”¥—∫
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√Ÿª∑’Ë 4 °√“ø· ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√‡ª≈’Ë¬π·ª≈ß ’ (§à“‡©≈’Ë¬ ΔE*) ∑—Èß Õß ’¢Õß‡√ ‘́π´’‡¡πμå ·μà≈–º≈‘μ¿—≥±å ‡¡◊ËÕ·™à„π
πÈ”°≈—Ëπ ∑’Ë‡«≈“μà“ßÊ °—π

Fig. 4 Graph shows compare mean of ΔE* of each resin cement which have different colors and times immersed
in distilled water.
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√Ÿª∑’Ë 5 °√“ø· ¥ß°“√‡ª√’¬∫‡∑’¬∫°“√‡ª≈’Ë¬π·ª≈ß ’ (§à“‡©≈’Ë¬ ΔE*) ¢Õß‡√ ‘́π´’‡¡πμå ·μà≈–º≈‘μ¿—≥±å ∑—Èß Õß ’ ‡¡◊ËÕ·™à
„π‰«πå·¥ß ∑’Ë‡«≈“μà“ßÊ °—π

Fig. 5 Graph shows compare mean of ΔE* of each resin cement which have different colors and times immersed
in red wine.
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°“√«—¥§«“¡·μ°μà“ß¢Õß ’‚¥¬„™â‡§√◊ËÕß«—¥·≈–‡∑’¬∫ ’
¥â«¬√–∫∫ CIEL*a*b* π—Èπ ‡ªìπ«‘∏’∑’Ë∑”‰¥â‰¡à¬“° ‰¡à
∑”≈“¬æ◊Èπº‘«∑’Ë∑¥ Õ∫·≈–¡’§«“¡·¡àπ¬” ≈¥Õ§μ‘®“°°“√„™â
μ“‡ª≈à“®”·π°°“√‡ª≈’Ë¬π¢Õß ’ ÷́Ëß§‘¥‰¥â‚¥¬‡ª√’¬∫‡∑’¬∫
§«“¡·μ°μà“ß√–À«à“ß°“√«—¥ ’ 2 §√—Èß ‡ªìπ§à“‡©≈’Ë¬¢Õß°“√
‡ª≈’Ë¬π·ª≈ß¢Õß ’ ´÷Ëß„™â‡ªìπæ“√“¡‘‡μÕ√å„π°“√ª√–‡¡‘π§à“
°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¢Õß‡√´‘π´’‡¡πμå ®“°À≈“¬Ê °“√
∑¥≈Õß ‰¥â‡ πÕ«à“ ∂â“§à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°°«à“ 3.3
¢÷Èπ‰ª ¡πÿ…¬å®– “¡“√∂ —ß‡°μ‡ÀÁπ§«“¡μà“ß¢Õß ’‰¥â¥â«¬μ“
‡ª≈à“„π∑“ß§≈‘π‘°24-25,27 ¥—ßπ—Èπ „π∑“ß§≈‘π‘°Õ“®°≈à“«‰¥â
«à“°“√‡ª≈’Ë¬π¢Õß ’¡“°°«à“ 3.3 ‡ªìπ§à“∑’Ë¬Õ¡√—∫‰¡à‰¥â∑“ß
§≈‘π‘°‡æ√“–¡’º≈μàÕ§«“¡ «¬ß“¡

®“°μ“√“ß∑’Ë 3 ‡¡◊ËÕ·™à´’‡¡πμå∑—Èß Õß ’„ππÈ”°≈—Ëπ ®–
‡ÀÁπ«à“‡√´‘π´’‡¡πμå™π‘¥¥—Èß‡¥‘¡¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’πâÕ¬°«à“
3.3  à«π‡√´‘π´’‡¡πμå™π‘¥‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø
 à«π„À≠à¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°°«à“ 3.3 (¬°‡«âπ∫“ß
™à«ß‡«≈“) ·≈–‡¡◊ËÕ·™à‡√ ‘́π´’‡¡πμå„π‰«πå·¥ß ®–‡ÀÁπ«à“„π
∑ÿ°°≈ÿà¡¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°°«à“ 3.3 Õ¬à“ß‰√°Áμ“¡
°“√∑”™‘Èπß“π‡ªìπ·ºàπ∫“ß√Ÿª°≈¡ ·≈–·™à„ππÈ”μ≈Õ¥‡«≈“
Õ“®‡ªìπ°“√®”≈Õß ¿“æ∑’Ë·μ°μà“ß‰ª®“°§«“¡‡ªìπ®√‘ß„π
∑“ß§≈‘π‘° º≈∑“ß§≈‘π‘°®√‘ßÊ π—Èπ§«√‰¥â∑”°“√»÷°…“∑“ß
§≈‘π‘°‡æ‘Ë¡‡μ‘¡μàÕ‰ª

º≈°“√∑¥≈Õß π—∫ πÿπ«à“ ™π‘¥¢Õß‡√´‘π ’́‡¡πμå‡ªìπ
ªí®®—¬ ”§—≠∑’Ë àßº≈μàÕ°“√‡ª≈’Ë¬π ’®“°°“√·™à„ππÈ”·≈–‰«πå
·¥ß ·μà∑—Èßπ’Èª√‘¡“≥À√◊ÕÕß§åª√–°Õ∫¢Õß‡√ ‘́π‡¡∑√‘°´å∑’Ë
·μ°μà“ß°—π°ÁÕ“®¡’º≈∑”„Àâ¡’§à“°“√‡ª≈’Ë¬π ’¡“°À√◊ÕπâÕ¬
·μ°μà“ß°—π‰ª„π·μà≈–º≈‘μ¿—≥±å‰¥â32-33 ∑—Èßπ’È‡¡◊ËÕ·™à‡√´‘π
´’‡¡πμå∑’Ë¡’ ’„ „ππÈ”°≈—Ëπ ‡√ ‘́π ’́‡¡πμå‡πÁ°´— ∑√’™π‘¥∫à¡μ—«
 Õß√Ÿª·∫∫ ¡’°“√‡ª≈’Ë¬π·ª≈ß ’πâÕ¬°«à“°≈ÿà¡‡√´‘π ’́‡¡πμå
™π‘¥¥—Èß‡¥‘¡ ∑’Ë¡’ªØ‘°‘√‘¬“∫à¡μ—«¥â«¬· ß  à«π‡√´‘π´’‡¡πμå
™π‘¥‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø ®–¡’°“√‡ª≈’Ë¬π·ª≈ß ’¡“°
∑’Ë ÿ¥

‡πÁ°´— ∑√’¡’ Õß™π‘¥∑—Èß™π‘¥¡’ªØ‘°‘√‘¬“∫à¡μ—« Õß
√Ÿª·∫∫ (NxD) ·≈–√–∫∫À≈Õ¥‡¥’¬«∑’Ë¡’ªØ‘°‘√‘¬“∫à¡μ—«
¥â«¬· ß (NxL) ´÷Ëß®“°º≈°“√∑¥≈Õßπ’È æ∫«à“∑—Èß Õß™π‘¥¡’
°“√‡ª≈’Ë¬π·ª≈ß ’∑’Ë‰¡à “¡“√∂ —ß‡°μ‰¥â¥â«¬μ“‡ª≈à“∑ÿ°®ÿ¥‡«≈“
∑’Ë«—¥ ’ μà“ß®“°´’‡¡πμå„π°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø
∑—Èß Õß™π‘¥ (MxD ·≈– RuD) ∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß ’∑’Ë

 “¡“√∂ —ß‡°μ‰¥â¥â«¬μ“‡ª≈à“ μ“¡∑’Ë∑“ß∫√‘…—∑ºŸâº≈‘μ‰¥â„Àâ
¢âÕ¡Ÿ≈«à“ ‡πÁ°´— ∑√’¡’‡ ∂’¬√¿“æ¢Õß ’„π√–¬–¬“«∑’Ë¥’
‡π◊ËÕß®“°„™â√–∫∫°“√‡°‘¥ªØ‘°‘√‘¬“√’¥Õ° ǻ√–∫∫„À¡à·∑π°“√
„™â‡∫π‚´Õ‘≈‡ªÕ√åÕÕ°‰´¥å·≈–‡Õ¡’π„π°“√‡√‘Ë¡ªØ‘°‘√‘¬“°“√
°àÕμ—« (BPO-free/amine-free redox initiator system)
§◊Õ „™â “√∑’Ëæ—≤π“¡“®“°‚æ√æ‘≈‰∑‚Õ¬Ÿ√“ ‘́≈ (propylthiou-
racil: PTU derivative) ∑”ªØ‘°‘√‘¬“°—∫‰Œ‚¥√‡ªÕ√åÕÕ°‰´¥å
μμ‘¬¿Ÿ¡‘ (tertiary hydroperoxide: t-HPO) ‡æ◊ËÕ„Àâ
‡°‘¥Õπÿ¡Ÿ≈Õ‘ √–¡“„™â„π°“√‡√‘Ë¡ªØ‘°‘√‘¬“°“√°àÕμ—« ®÷ßÕ“®
∑”„Àâ≈¥°“√‡ª≈’Ë¬π·ª≈ß ’∑’Ë‡°‘¥¢÷Èπ®“° “√∑’Ë‡À≈◊Õ®“°°“√
‡°‘¥ªØ‘°‘√‘¬“ (by product) ‡¡◊ËÕ„™â “√‡Õ¡’πμμ‘¬¿Ÿ¡‘‡ªìπ “√
‡√àßªØ‘°‘√‘¬“‰¥â πÕ°®“°π’È®“°°“√∑’Ë¡’ à«πª√–°Õ∫μà“ß°—π
√–À«à“ß™π‘¥∫à¡μ—«¥â«¬· ß°—∫™π‘¥∫à¡μ—« Õß√Ÿª·∫∫ ∑”„Àâ
°“√‡ª≈’Ë¬π ’À≈—ß·™à„ππÈ”°≈—Ëπ·≈–‰«πå·¥ß¡’§«“¡·μ°μà“ß
°—π‰ª ´÷ËßμâÕß∑”°“√»÷°…“‡æ‘Ë¡‡μ‘¡μàÕ‰ª«à“‡°‘¥®“°Õß§å
ª√–°Õ∫„¥„π«— ¥ÿ

„π°≈ÿà¡‡√´‘π´’‡¡πμå™π‘¥¥—Èß‡¥‘¡ ∑’Ë¡’ªØ‘°‘√‘¬“∫à¡μ—«¥â«¬
· ßπ—Èπ (NxL RvL ·≈– VvL) æ∫«à“‡√ ‘́π´’‡¡πμå·μà≈–
º≈‘μ¿—≥±å ¡’°“√‡ª≈’Ë¬π·ª≈ß ’®“°§à“‡√‘Ë¡μâπ·μ°μà“ß°—π
Õ“®‡π◊ËÕß¡“®“°°“√¡’Õß§åª√–°Õ∫„π à«π‡¡∑√‘°´å (matrix)
∑’Ë·μ°μà“ß°—π Õ¬à“ß‰√°Áμ“¡§«√¡’°“√»÷°…“μàÕ«à“°“√°“√μ‘¥
 ’∑’Ë·μ°μà“ß°—ππ—Èπ‡°‘¥®“°ªí®®—¬„¥

 à«π„π°≈ÿà¡´’‡¡πμå∑’Ë¡’ ’¢“«¢ÿàπ ‡¡◊ËÕ·™àπÈ”°≈—Ëπ √’
‰≈‡ÕÁ°´å¬Ÿπ‘‡ Á́¡·∫∫·§ª´Ÿ≈ (RuD) „π°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá
·Õ¥Œ’ ’ø¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’πâÕ¬°«à“ ’́‡¡πμå„π°≈ÿà¡
‡√´‘π´’‡¡πμå™π‘¥¥—Èß‡¥‘¡Õ¬à“ß¡’π—¬ ”§—≠‡°◊Õ∫∑ÿ°‡«≈“
∑’Ë∑”°“√«—¥ ’  à«π°“√‡ª√’¬∫‡∑’¬∫‡√´‘π ’́‡¡πμå°≈ÿà¡¥—Èß‡¥‘¡
°—∫·¡°‡´Á¡Õ’‰≈∑å (MxD) æ∫§«“¡·μ°μà“ß°—π‰ª„π·μà≈–
º≈‘μ¿—≥±å ®–‡ÀÁπ«à“ MxD ∑—Èß Õß ’ ‡¡◊ËÕ·™à„ππÈ”°≈—Ëπ‡ªìπ
‡«≈“π“π¢÷Èπ®–¡’‡ ∂’¬√¿“æ¢Õß ’∑’Ë≈¥≈ßμ“¡‰ª¥â«¬ §◊Õ
¬‘Ëß·™àπ“π°Á®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°¢÷Èπ ´÷ËßÕ“®‡°‘¥
®“°Õß§åª√–°Õ∫¿“¬„π‡√´‘π‡¡∑√‘°´å §◊Õ¡’¡ÕπÕ‡¡Õ√å‡ªìπ
®’æ’¥’‡ÕÁ¡ (GPDM: glycerol phosphate dimethacrylate)
§◊Õ¡’°≈’‡´Õ√Õ≈ (glycerol) ‡ªìπÕß§åª√–°Õ∫Õ¬Ÿà¿“¬„π
´÷Ëß„π‚¡‡≈°ÿ≈¢Õß°≈’‡´Õ√Õ≈π—Èπ®–¡’À¡Ÿà ‰Œ¥√Õ° ‘́≈ (-OH)
3 À¡Ÿà ®÷ß∑”„Àâ≈–≈“¬πÈ”‰¥â¥’ ¡’ ¡∫—μ‘„π°“√®—∫°—∫πÈ”‰¥â¥’
(hydroscopic) Õ“®‡ªìπ “‡ÀμÿÀπ÷Ëß∑’Ë∑”„Àâ MxD ¡’°“√
‡ª≈’Ë¬π·ª≈ß ’¡“°∑’Ë ÿ¥
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‡¡◊ËÕ·™à‡√´‘π´’‡¡πμå™π‘¥ ’„ „π‰«πå·¥ß ‡√´‘π´’‡¡πμå
™π‘¥¥—Èß‡¥‘¡°≈ÿà¡∑’Ë¡’ªØ‘°‘√‘¬“∫à¡μ—«¥â«¬· ß¡’°“√‡ª≈’Ë¬π·ª≈ß
¢Õß ’πâÕ¬°«à“°≈ÿà¡∑’Ë‡ªìπ‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø ·≈–
‡√´‘π´’‡¡πμå‡πÁ°´— ∑√’∑’Ë¡’ªØ‘°‘√‘¬“∫à¡μ—« Õß√Ÿª·∫∫  à«π
‡√´‘π´’‡¡πμå∑’Ë¡’ ’¢“«¢ÿàππ—Èπ À≈—ß°“√·™à„π‰«πå·¥ß æ∫«à“
RuD ´÷Ëß‡ªìπ‡√ ‘́π´’‡¡πμå™π‘¥‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø
¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’πâÕ¬∑’Ë ÿ¥∑ÿ°™à«ß‡«≈“  à«π‡√ ‘́π
´’‡¡πμå™π‘¥¥—Èß‡¥‘¡ °≈ÿà¡∑’Ë¡’ªØ‘°‘√‘¬“∫à¡μ—«¥â«¬· ß¡’°“√
‡ª≈’Ë¬π·ª≈ß¢Õß ’πâÕ¬°«à“‡√ ‘́π ’́ ‡¡πμå‡πÁ°´— ∑√’∑’Ë¡’
ªØ‘°‘√‘¬“∫à¡μ—« Õß√Ÿª·∫∫ ·≈– MxD ‡√´‘π´’‡¡πμå°≈ÿà¡
‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø μ“¡≈”¥—∫ ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡ªìπ
º≈¡“®“°√–¥—∫°“√‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√‡´™—Ëπ¢Õß
´’‡¡πμå„π·μà≈–º≈‘μ¿—≥±å∑’Ë¡’§«“¡·μ°μà“ß°—π®“°Õß§åª√–°Õ∫
¿“¬„π¢Õß ’́‡¡πμåπ—ÈπÊ ‚¥¬ à«π„À≠à  à«π‡π◊ÈÕæ◊Èπ¢Õß‡√ ‘́π
´’‡¡πμå®–ª√–°Õ∫¥â«¬∫‘ -®’‡ÕÁ¡‡Õ (Bis-GMA) ‡ªìπÀ≈—°
ª√‘¡“≥¡“°À√◊ÕπâÕ¬¢÷Èπ°—∫º≈‘μ¿—≥±å ´÷Ëß∫‘ ®’‡ÕÁ¡‡Õπ’È¡’
§«“¡ “¡“√∂„π°“√¥Ÿ¥πÈ”34 ·≈– “¡“√∂¥Ÿ¥ —́∫·Õ≈°ÕŒÕ≈å
‰¥â¡“°°«à“πÈ”¡“° ’́‡¡πμå∑’Ë¡’ª√‘¡“≥¢Õß∫‘ ®’‡ÕÁ¡‡Õ¡“°
°«à“°ÁÕ“®∑”„Àâ¡’°“√¥Ÿ¥´÷¡·Õ≈°ÕŒÕ≈å¡“°°«à“μ“¡‰ª¥â«¬
√«¡∑—Èß„π‰«πå·¥ß´÷Ëß¡’§«“¡‡ªìπ°√¥-¥à“ßÕ¬Ÿà„π™à«ß 3.4-3.8
‚¥¬ à«π„À≠à‡ªìπ°√¥∑“√å∑“√‘° (tartaric acid) ·≈–°√¥
¡“≈‘° (malic acid)35 ·≈–¡’·Õ≈°ÕŒÕ≈åª√‘¡“≥√âÕ¬≈– 9
 “¡“√∂∑”„Àâ à«π‡π◊ÈÕæ◊ÈπÕàÕπμ—« ‡°‘¥°“√À≈ÿ¥¢Õß “√Õ—¥
·∑√°‰¥âßà“¬ ∑”„Àâ´’‡¡πμå¡’§«“¡À¬“∫∑’Ëº‘«·≈–‡°‘¥°“√ ÷°
°√àÕπÕ¬à“ß√«¥‡√Á«36 πÕ°®“°π’È “√ ’„π‰«πå·¥ß°Á¡’º≈μàÕ
°“√‡ª≈’Ë¬π ’∑’Ëº‘«·≈–‡π◊ÈÕ«— ¥ÿ¡“°°«à“ “√ ’Õ◊ËπÊ28-30

∑”„Àâ‡¡◊ËÕ·™à™‘Èπß“π„π‰«πå·¥ß®÷ß‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’
Õ¬à“ß™—¥‡®π¡Õß‡ÀÁπ‰¥â¥â«¬μ“‡ª≈à“„π∑ÿ°°≈ÿà¡°“√∑¥≈Õß
·μ°μà“ß®“°‡¡◊ËÕ·™à„ππÈ”°≈—Ëπ∑’Ë “¡“√∂ —ß‡°μ‡ÀÁπ°“√‡ª≈’Ë¬π
 ’¥â«¬μ“‡ª≈à“‡æ’¬ß‰¡à°’Ë°≈ÿà¡

πÕ°®“°π’È™π‘¥ ª√‘¡“≥ √Ÿª√à“ß·≈–¢π“¥¢Õß«— ¥ÿÕ—¥
·∑√°°Á‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë¡’º≈μàÕ°“√¥Ÿ¥πÈ”¢Õß«— ¥ÿÕ“®
 àßº≈μàÕ‡ ∂’¬√¿“æ¢Õß ’¢Õß‡√´‘π ’́‡¡πμå‰¥â ‚¥¬‡¡◊ËÕ
ª√‘¡“≥ “√Õ—¥·∑√°‡æ‘Ë¡¢÷Èπ§«“¡  “¡“√∂„π°“√¥Ÿ¥πÈ”®–
≈¥≈ß31 ∑—Èßπ’È°“√∑’Ë«“≈‘‚Õ≈‘ß§å «’‡π’¬√å (VvL) ´÷Ëß¡’ª√‘¡“≥
 “√Õ—¥·∑√°πâÕ¬∑’Ë ÿ¥ (μ“√“ß∑’Ë 1) ·μà¡’°“√‡ª≈’Ë¬π·ª≈ß
 ’μË”∑’Ë ÿ¥ Õ“®‡°‘¥®“°√Ÿª√à“ß¢Õß “√Õ—¥·∑√°∑’Ë‡ªìπ∑√ß°≈¡
¢π“¥‡≈Á° (microfill) ∑”„Àâ‡¡◊ËÕ‡°‘¥°“√°√àÕπº‘«¢≥–·™à„π
‰«πå·¥ß®–‰¥âº‘«∑’ËÀ¬“∫πâÕ¬°«à“ ’́‡¡πμå™π‘¥Õ◊ËπÊ ∑”„Àâ ’¡’

°“√‡ª≈’Ë¬ππâÕ¬∑’Ë ÿ¥37 ®“°∑’Ë°≈à“«¡“· ¥ß„Àâ‡ÀÁπ«à“ “√
≈–≈“¬∑’Ë‡√´‘π´’‡¡πμå·™àÕ¬Ÿà°Á‡ªìπ‡ªìπªí®®—¬Àπ÷Ëß∑’Ë¡’º≈μàÕ
‡ ∂’¬√¿“æ¢Õß ’¢Õß‡√ ‘́π´’‡¡πμå„π√–¬–¬“«‰¥â

 à«π°“√∑¥ Õ∫§«“¡·μ°μà“ß¢Õß§à“‡©≈’Ë¬°“√‡ª≈’Ë¬π
·ª≈ß¢Õß ’√–À«à“ß ’∑’Ëμà“ß°—π¢Õß‡√´‘π´’‡¡πμå À√◊Õ‡√ ‘́π
§Õ¡‚æ ‘μ·μà≈–º≈‘μ¿—≥±å∑’Ë·™à„π “√≈–≈“¬μà“ß°—π ≥ ‡«≈“
μà“ßÊ °—ππ—Èπ ¡’°“√»÷°…“¡“°¡“¬19-22 ‰¥â°≈à“««à“ º≈‘μ¿—≥±å
‡¥’¬«°—π  ’∑’ËÕàÕπ°«à“ (light shade) ®–‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß
¢Õß ’‰¥â™—¥‡®π°«à“ ’‡¢â¡ (dark shade) ·≈–æ∫«à“°“√
‡ª≈’Ë¬π·ª≈ß¢Õß ’π—Èπ ®–¡“°À√◊ÕπâÕ¬ ·μ°μà“ß°—π‰ª„π
·μà≈–º≈‘μ¿—≥±å ®“°°“√∑¥≈Õß°≈ÿà¡∑’Ë‡ªìπ´’‡¡πμå™π‘¥
¥—Èß‡¥‘¡∑’Ë¡’ªØ‘°‘√‘¬“∫à¡μ—«¥â«¬· ß∑’Ë¡’ ’μà“ß°—π‡¡◊ËÕ·™à “√
≈–≈“¬μà“ßÊ „π√–¬–¬“« ®–¡’°“√‡ª≈’Ë¬π·ª≈ß ’√–À«à“ß
 Õß ’μË”°«à“´’‡¡πμå™π‘¥¥—Èß‡¥‘¡∑’Ë¡’ªØ‘°‘√‘¬“∫à¡μ—« Õß√Ÿª·∫∫
·≈–‡√ ‘́π´’‡¡πμå„π°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø °≈à“«
§◊Õ ’¢Õß ’́‡¡πμå™π‘¥¥—Èß‡¥‘¡∑’Ë¡’ªØ‘°‘√‘¬“∫à¡μ—«¥â«¬· ß∑’Ëμà“ß°—π
Õ“®‰¡à¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß ’‡¡◊ËÕ·™à “√≈–≈“¬μà“ßÊ „π
√–¬–¬“« ∑’Ë‡ªìπ‡™àππ’È Õ“®¡’º≈¡“®“°√–¥—∫°“√‡°‘¥ªØ‘°‘√‘¬“
æÕ≈‘‡¡Õ√å‰√‡´™—Ëπ¢Õß ’́‡¡πμå·μà≈–™π‘¥∑’Ë¡’§«“¡·μ°μà“ß°—π
¥—ß∑’Ë°≈à“«¢â“ßμâπ∑’Ë«à“ ‡√´‘π´’‡¡πμå°≈ÿà¡‡´≈øá‡Õ∑™å-‡´≈øá
·Õ¥Œ’ ’ø‡√ ‘́π´’‡¡πμå´÷Ëß¡’¡ÕπÕ‡¡Õ√å∑’Ë¡’§«“¡‡ªìπ°√¥ ·≈–
‡√ ‘́π´’‡¡πμå™π‘¥¥—Èß‡¥‘¡∑’Ë¡’ªØ‘°‘√‘¬“∫à¡μ—« Õß√Ÿª·∫∫ ¡’
√–¥—∫°“√‡°‘¥ªØ‘°‘√‘¬“æÕ≈‘‡¡Õ√å‰√-‡´™—Ëπ¢Õß‡√´‘π´’‡¡πμå
§àÕπ¢â“ßπâÕ¬°«à“ ®÷ß¡’·π«‚πâ¡„π°“√‡ª≈’Ë¬π ’¡“°°«à“‡√´‘π
´’‡¡πμå™π‘¥¥—Èß‡¥‘¡∑’Ë¡’ªØ‘°‘√‘¬“∫à¡μ—«¥â«¬· ß‡æ’¬ßÕ¬à“ß‡¥’¬«
·μà∑—Èßπ’È·¡â«à“∫√‘…—∑ºŸâº≈‘μ®–„Àâ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫™π‘¥¢Õß‡√´‘π¡Õ-
πÕ‡¡Õ√å∑’Ë‡ªìπÕß§åª√–°Õ∫„π·μà≈–º≈‘μ¿—≥±å ·μà°Á‰¡à‰¥â‡ªî¥
‡º¬ª√‘¡“≥¢Õß·μà≈–™π‘¥«à“¡’Õ—μ√“ à«π¡“°πâÕ¬‡∑à“‰√ ¥—ßπ—Èπ
À“° “¡“√∂®—¥‡μ√’¬¡«— ¥ÿ∑’Ë∑√“∫∑—Èß™π‘¥·≈–ª√‘¡“≥¢Õß
‡√´‘π¡ÕπÕ‡¡Õ√å∑’Ë‡ªìπÕß§åª√–°Õ∫¡“„™â∑¥≈Õß‰¥â ®–∑”„Àâ
∑√“∫∂÷ßÕ‘∑∏‘æ≈¢Õßªí®®—¬¥—ß°≈à“«μàÕ°“√¥Ÿ¥πÈ”¢Õß‡√´‘π
´’‡¡πμå‰¥â¡“°¬‘Ëß¢÷Èπ

„π°“√»÷°…“π’È¥Ÿº≈‡ª√’¬∫‡∑’¬∫·¬°·μà≈–™à«ß‡«≈“ ·μà
‡¡◊ËÕ¡Õß¿“æ√«¡·≈â« æ∫«à“‡√´‘π´’‡¡πμå∑ÿ°º≈‘μ¿—≥±å¡’°“√
‡ª≈’Ë¬π·ª≈ß ’®“°§à“‡√‘Ë¡μâπ¡“°¢÷Èπμ“¡√–¬–‡«≈“∑’Ë·™à ·μà
°“√‡ª≈’Ë¬π·ª≈ß®–¡“°À√◊ÕπâÕ¬μà“ß°—π‰ª ¢÷Èπ°—∫™π‘¥·≈– ’
¢Õß ’́‡¡πμåπ—Èπ‡Õß √«¡∑—Èß “√≈–≈“¬∑’Ë·™àÕ¬Ÿà¥â«¬ ÷́Ëß„π°“√
®–π”§«“¡√Ÿâ∑’Ë‰¥â‰ªª√–¬ÿ°μå„™â„π∑“ß§≈‘π‘°π—Èπ¬—ß§«√μâÕß
∑”°“√»÷°…“‡æ‘Ë¡‡μ‘¡μàÕ‰ª
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 √ÿª

‡√´‘π´’‡¡πμå∑’Ë„™â„π°“√»÷°…“π’È·μà≈–º≈‘μ¿—≥±å ´÷Ëß¡’ ’
·μ°μà“ß°—π ‡¡◊ËÕ·™àÕ¬Ÿà„ππÈ”À√◊Õ‰«πå·¥ß®–¡’‡ ∂’¬√¿“æ
¢Õß ’‡¡◊ËÕ‡«≈“ºà“π‰ª·μ°μà“ß°—π ‚¥¬ à«π„À≠à‡√ ‘́π´’‡¡πμå
™π‘¥°àÕμ—«¥â«¬· ß®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’πâÕ¬°«à“‡√´‘π
´’‡¡πμå™π‘¥°àÕμ—« Õß√Ÿª·∫∫ ·≈–‡√ ‘́π´’‡¡πμå™π‘¥
‡´≈øá‡Õ∑™å-‡´≈øá·Õ¥Œ’ ’ø (¬°‡«âπ°≈ÿà¡ RuD  ’¢“«¢ÿàπ)
πÕ°®“°π’È‡√´‘π´’‡¡πμå„π·μà≈–º≈‘μ¿—≥±å ™π‘¥ ’„ ®–¡’
·π«‚πâ¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°°«à“™π‘¥ ’¢“«¢ÿàπ ·≈–
‡√ ‘́π´’‡¡πμå°≈ÿà¡∑’Ë·™à„π‰«πå·¥ß®–‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°
°«à“°≈ÿà¡∑’Ë·™à„ππÈ”°≈—Ëπ

ß“π«‘®—¬π’È “¡“√∂„™â‡ªìπ·π«∑“ß‡∫◊ÈÕßμâπ„π°“√
√–¡—¥√–«—ß°“√‡ª≈’Ë¬π ’¢Õß‡√´‘π ’́‡¡πμå¿“¬„μâ«— ¥ÿ∫Ÿ√≥–
 ’‡À¡◊Õπøíπ®“°πÈ”·≈–‰«πå·¥ß √«¡∑—Èß°“√„Àâ§”·π–π”
ºŸâªÉ«¬‡°’Ë¬«°—∫°“√‡≈◊Õ°√—∫ª√–∑“πÕ“À“√¿“¬À≈—ß°“√√—°…“
‡æ◊ËÕ≈¥°“√‡ª≈’Ë¬π ’¢Õß‡√ ‘́π ’́‡¡πμå ·μàÕ¬à“ß‰√°Áμ“¡§«√¡’
°“√»÷°…“‡æ‘Ë¡‡μ‘¡„π∑“ß§≈‘π‘°μàÕ‰ª

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥‡®â“Àπâ“∑’Ë»Ÿπ¬å«‘®—¬∑—πμ«— ¥ÿ»“ μ√å
·≈–»Ÿπ¬å«‘®—¬™’««‘∑¬“™àÕßª“° §≥–∑—πμ·æ∑¬»“ μ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå·≈–Õ”π«¬
§«“¡ –¥«°„π°“√„™â‡§√◊ËÕß¡◊Õ„πß“π«‘®—¬π’È‡ªìπÕ¬à“ß¥’ ·≈–
ß“π«‘®—¬π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ®“°∫—≥±‘μ«‘∑¬“≈—¬ ®ÿÃ“≈ß°√≥å
¡À“«‘∑¬“≈—¬ À¡«¥∑ÿπÕÿ¥Àπÿπ«‘∑¬“π‘æπ∏å ”À√—∫π‘ ‘μ §√—Èß
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Abstract

Objective The purpose of this in vitro study was to evaluate color stability of resin cements which
have different compositions and shades after immersed in different solutions and various times.

Materials and methods Six resin cements of 2 shades (clear and white opaque) of each product, 4
conventional: Nexus 3 light-cured (NxL); Nexus 3 dual-cured (NxD); RelyX Veneer light-cured
(RvL); Variolink Veneer light-cured (VvL) and 2 self-etch-self-adhesive : Maxcem Elite dual-cured
(MxD) and RelyX Unicem Aplicap dual-cured (RuD), were used. Twenty round disk specimens (12
mm in diameter, 0.8 mm in height) in each group were prepared. The initial color of each specimens
was assessed as baseline color using spectrophotometer (Ultrascan XE, Hunter Lab, USA). Then
specimens of each group were divided into 2 subgroups and were immersed in distilled water or red
wine at 37°C. After 10 20 30 60 and 90 days, the color changes of resin cement were evaluated
comparing to baseline color as ΔE*. Data were analyzed using 3-way ANOVA.

Results Color change (ΔE*) of each resin cement was increased when time of immersion in distilled
water or red wine was longer. When resin cements were immersed in distilled water, color changes
from low to high were NxD, VvL, NxL, RvL, MxD, RuD respectively in the clear shade and RuD,
NxD, NxL, VvL, RvL, MxD respectively in the white opaque shade. When resin cements were
immersed in red wine, color changes from low to high were VvL, RvL, NxL, RuD, MxD, NxD
respectively in the clear shade and RuD, VvL, RvL, NxL, NxD, MxD respectively in the white opaque
shade.

Conclusion Color stability of resin cements immersed in different solutions was varied among
products in different times. From this study, light-cured resin cements had more color stability than
dual-cured and self-etch, self-adhesive resin cements (except RuD white opaque shade). Clear shade
resin cement tended to change in color more than white opaque shade. Resin cements immersed in red
wine showed higher color change than those in distilled water.

(CU Dent J. 2015;38:35-50)

Key words: cement; color change; color shade of resin cements; color stability; distilled water;
immersed in distilled water; immersed in red wine; red wine; resin cements
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