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∫∑§—¥¬àÕ 
 °“√»÷°…“π’È¡’«—µ∂ÿª√–ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫·√ß¬÷¥

√–À«à“ß‡√´‘π´’‡¡πµå√–∫∫‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå 2 

™π‘¥ §◊Õ √’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬·≈–¡—≈µ‘≈‘ß§åª√‘π∑å ‡√´‘π-

´’‡¡πµå∑’Ë„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™ §◊Õ æ“π“-

‡«’¬‡ÕøÕß®ÿ¥»Ÿπ¬å ·≈–‡√´‘π´’‡¡πµå∑’Ë„™â√à«¡°—∫“√

¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ™™π‘¥ 3 ¢—ÈπµÕπ §◊Õ «“√‘‚Õ≈‘ß§å∑Ÿ

°—∫‡¥π∑’π„π§≈Õß√“°øíπ ‚¥¬π”øíπ°√“¡πâÕ¬∑’Ë¡’

§≈Õß√“°‡¥’¬«®”π«π 40 ´’Ë µ—¥√“°øíπ„Àâ‰¥â™‘ Èπ

∑¥Õ∫√Ÿª∑√ß·ºàπÀπ“ 2 ¡‘≈≈‘‡¡µ√ √“°≈– 2 ™‘Èπ π”

™‘Èπ∑¥Õ∫‰ª¢¬“¬§≈Õß√“°øíπ¥â«¬æ’‚´√’¡‡¡Õ√å‡∫Õ√å 

4  π”¡“ÿà¡·∫àß‡ªìπ 4 °≈ÿà¡°≈ÿà¡≈– 20 ™‘Èπ ·µà≈–°≈ÿà¡

Õÿ¥§≈Õß√“°øíπ¥â«¬‡√´‘π´’‡¡πµå·µà≈–™π‘¥ π”‰ª·™à„π

πÈ”°≈—Ëπ∑’Ë 37 Ì´ π“π 24 ™—Ë«‚¡ß·≈â«∑”°“√∑¥Õ∫

°”≈—ß·√ß‡©◊Õπ¢Õß‡√´‘π´’‡¡πµå∑—Èß 4 °≈ÿà¡ ¥â«¬‡§√◊ËÕß

∑¥Õ∫Õ‘πµ√Õπ π”º≈°“√∑¥Õ∫¡“«‘‡§√“–Àå§«“¡

·ª√ª√«π·∫∫∑“ß‡¥’¬«·≈–«‘‡§√“–Àå·∫∫‡™‘ß´âÕπ∑Ÿ°’È 

°àÕπ∑¥Õ∫‡≈◊Õ°™‘Èπß“π°≈ÿà¡≈– 1 ™‘Èπ ‡æ◊ËÕ‰ªàÕß

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥‡æ◊ËÕ»÷°…“

≈—°…≥–∑’Ë‡°‘¥¢÷ Èπ√–À«à“ß√Õ¬µàÕ√–À«à“ß“√¬÷¥µ‘¥

‡√´‘π´’‡¡πµå·≈–ºπ—ß§≈Õß√“°øíπ º≈°“√»÷°…“æ∫«à“

‡√´‘π´’‡¡πµå∑’Ë„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ™·≈–

Abstract 
     This study compared shear bond strength 

between root canal dentin and a variety of resin 

cements: two self-adhesive (Rely X™ U100, 

Multilink® Sprint), one with self-etch system 

(Panavia® F 2.0) and one with total-etch system 

(Variolink® II with 3 step).  Forty single-canal 

premolars each provided two pieces of  2 mm-

thick disk-shaped samples. Peeso reamers No. 4 

were used to prepare all canal surfaces.  The 

specimens were randomly divided into four 

groups of twenty (n=20), and filled with one of 

the four resin cements and then stored in distilled 

water for 24 hours at 37°C.  Shear bond strengths 

were measured with an Instron testing machine 

and data analyzed by one-way ANOVA (p<0.05) 

and Tukey Multiple Comparison Test. The 

adhesive interface between resin cement and 

dentin was also examined with a SEM. The mean 

shear bond strengths of the total-etch and self-

etch cements were found to be significantly 

higher than those of the self-adhesives (p<0.05), 
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√–∫∫‡´≈åø‡Õ™„Àâ§à“‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ∑’ËŸß°«à“‡´≈åø

·Õ¥Œ’´’ø‡√´‘π´’‡¡πµåÕ¬à“ß¡’π—¬”§—≠ (p<0.05) ·≈–

√–À«à“ß‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå∑— ÈßÕß™π‘¥π— Èπ  

√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬„Àâ§à“‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ∑’ËŸß°«à“

¡—≈µ‘≈‘ß§åª√‘π∑åÕ¬à“ß¡’π—¬”§—≠ º≈°“√àÕß°≈âÕß 

®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥æ∫«à“°≈ÿà¡∑’Ë¬÷¥

¥â«¬‡√´‘π´’‡¡πµå∑’Ë„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™

·≈–√–∫∫‚∑∑Õ≈‡Õ™π—Èπ¡’™—Èπ‰Œ∫√‘¥·≈–‡√´‘π·∑§‡°‘¥

¢÷Èπ·≈–‰¡àæ∫™àÕß«à“ß√–À«à“ß‡√´‘π´’‡¡πµå°—∫‡¥π∑’π„π

§≈Õß√“°øíπ‡≈¬ ´÷Ëß·µ°µà“ß®“°‡´≈åø·Õ¥Œ’´’ø‡√´‘π

´’‡¡πµå∑—Èß 2 ™π‘¥ ∑’Ë‰¡àæ∫™—Èπ‰Œ∫√‘¥·≈–‡√´‘π·∑§ Õ’°

∑—Èß¬—ß¡’™àÕß«à“ß‡°‘¥¢÷Èπ√–À«à“ß™—Èπ¢Õß‡√´‘π´’‡¡πµå·≈–

‡¥π∑’π„π§≈Õß√“°øíπÕ’°¥â«¬ §à“‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ

·≈–º≈®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á§µ√Õπ·∫∫àÕß°√“¥™’È

„Àâ‡ÀÁπ«à“°≈ÿà¡∑’Ë¬÷¥¥â«¬‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå¡’

§à“·√ß¬÷¥°—∫ºπ—ß§≈Õß√“°øíπµË”°«à“°≈ÿà¡∑’Ë¬÷¥¥â«¬

‡√´‘π´’‡¡πµå∑’Ë„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™·≈–

√–∫∫‚∑∑Õ≈‡Õ™  

 

§”‰¢√À—: ‡√´‘π´’‡¡πµå  §à“°”≈—ß·√ß‡©◊Õπ 

∫∑π” 
 „πªí®®ÿ∫—π¡’°“√„™â‰ø‡∫Õ√å‚æµå (fiber post or 
fiber  reinforced composite posts) ´÷Ëß‡ªìπ‚æµå∑’Ë‰¡à

‰¥â∑”®“°‚≈À– (non-metal posts) √à«¡°—∫‡√´‘π´’‡¡πµå 

(resin cements) „π°“√∫Ÿ√≥–øíπ∑’Ë√—°…“§≈Õß√“°øíπ

¡“°¢÷Èπ‡√◊ËÕ¬Ê ´÷Ëß‡√´‘π´’‡¡πµå∑’Ëπ”¡“„™â¬÷¥‚æµå (posts) 
°—∫§≈Õß√“°øíπ¡’¡“°¡“¬À≈“¬™π‘¥ ·µà≈–™π‘¥¡’

§ÿ≥¡∫—µ‘·µ°µà“ß°—π‰ª ªí®®—¬∑’Ë¡’º≈µàÕ§à“°“√¬÷¥ 

(bond strength) ¢Õß‡√´‘π´’‡¡πµå°—∫‡¥π∑’π„π§≈Õß

√“°øíπ ‰¥â·°à ªí®®—¬√Ÿª√à“ß¢Õß‚æ√ßøíπ∫Ÿ√≥– (C-factor) 
√–∫∫“√¬÷¥µ‘¥ (adhesive systems) √–∫∫°“√∫à¡µ—« 

(curing systems) §«“¡Àπ“¢Õß‡√´‘π´’‡¡πµå (cement 
thickness) ªí≠À“§«“¡‰¡à‡¢â“°—π¢Õß‡√´‘π´’‡¡πµå°—∫

√–∫∫“√¬÷¥µ‘¥  ≈—°…≥–¢Õß‡¥π∑’π„π§≈Õß√“°øíπ 

‡ªìπµâπ(1,2,3,4,5,6,7) §«“¡≈â¡‡À≈«∑’Ë‡°‘¥¢÷Èπ„π°“√∫Ÿ√≥–øíπ

∑’Ë√—°…“§≈Õß√“°øíπ√à«¡°—∫°“√„™â‚æµå·≈–‡√´‘π´’‡¡πµå 

and Rely X™ U100 bonds were significantly 

stronger than those of Multilink® Sprint. SEM 

micrographs of the interfaces between dentin and 

total-etch and self-etch cements revealed that a 

hybrid layer and resin tags were formed, with no 

gap between the cements and intraradicular 

dentin.  However, in the self-adhesive specimens 

there was no hybrid layer or resin tags, and gaps 

were present in the adhesive interface area. Both 

shear bond strength measurements and 

microscope findings indicate that the bonding 

potential of self-adhesive resin cements is lower 

than the alternatives.  

 

Keywords: resin cement, shear bond strength 

§◊Õ °“√À≈ÿ¥¢Õß‚æµå  ´÷Ëß¡—°‡°‘¥§«“¡≈â¡‡À≈«∑’Ë√Õ¬µàÕ

√–À«à“ß‚æµå°—∫‡√´‘π´’‡¡πµå À√◊Õ‡√´‘π´’‡¡πµå°—∫‡¥π∑’π

„π§≈Õß√“°øíπ ´÷Ëß®–π”‰ªŸà°“√√—Ë«´÷¡ ·≈–§«“¡≈â¡

‡À≈«„π°“√√—°…“§≈Õß√“°øíπ(8) ¥—ßπ—Èπ°“√¬÷¥Õ¬Ÿà∑’Ë¥’¢Õß

√Õ¬µàÕ‡À≈à“π’ È¡—°àßº≈„Àâ°“√∫Ÿ√≥–øíπª√–∫§«“¡

”‡√Á®·≈–≈â¡‡À≈«‰¥â °“√¬÷¥‡°“–¢Õß‡√´‘π´’‡¡πµå™π‘¥

µà“ßÊ °—∫‡¥π∑’π„π§≈Õß√“°øíπ ‡ªìπªí®®—¬Àπ÷Ëß∑’Ë§«√π”

¡“æ‘®“√≥“„π°“√‡≈◊Õ°™π‘¥¢Õß‡√´‘π´’‡¡πµå ‡π◊ËÕß®“°

‡¡◊ËÕ¡’°“√¬÷¥∑’Ë¥’®–∑”„Àâ‡°‘¥°“√°√–®“¬·√ß∫¥‡§’È¬«

Õ¬à“ß¡Ë”‡¡Õ®“°‡√´‘π´’‡¡πµå‰ª¬—ß√“°øíπ àßº≈„Àâ

§«“¡‡’Ë¬ß„π°“√‡°‘¥√“°øíπ·µ°≈¥≈ß √«¡∑—Èß™à«¬‡æ‘Ë¡

§«“¡“¡“√∂„π°“√µâ“π∑“π°“√À≈ÿ¥·≈–°“√·µ°À—°

¢Õß‚æµå‰¥â¥’¢÷Èπ  

 ·∫àß‡√´‘π´’‡¡πµåµ“¡√–∫∫°“√¬÷¥µ‘¥(9) ÕÕ°‡ªìπ

‡√ ‘́π ’́‡¡πµå∑’Ë„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ™ (total-  
etch adhesive system) √–∫∫π’È¡’°“√°”®—¥™—Èπ‡¡’¬√å 
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(smear layer)‡¡’¬√åæ≈—° (smear plug)(1) ‚¥¬„™â°√¥

øÕøÕ√‘° (phosphoric acid) ∑”„Àâ‡°‘¥°“√≈–≈“¬·√à

∏“µÿÕÕ°®“°‡¥π∑’π  µ—«Õ¬à“ßº≈‘µ¿—≥±å ‰¥â·°à «“√‘‚Õ

≈‘ß§å∑Ÿ (Variolink® II)  √’‰≈πå‡Õ°´å‡ÕÕ“√å´’ (Rely X™ 
ARC) ‡√´‘π´’‡¡πµå∑’Ë„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™ 

(self-etch adhesive system) √–∫∫π’È¡’‚¡‚π‡¡Õ√å∑’Ë¡’

ƒ∑∏‘Ï‡ªìπ°√¥ (acidic monomer) ´÷Ëß“¡“√∂≈–≈“¬™—Èπ

‡¡’¬√å‰¥â‡°◊Õ∫À¡¥ ·µà¬—ß‡À≈◊Õ‡¡’¬√åæ≈—°Õ¬Ÿà∫â“ß ·≈–

‡°‘¥°“√≈–≈“¬·√à∏“µÿ„π‡¥π∑’π∫“ßà«πæ√âÕ¡Ê ‰ª°—∫

°“√æ“‡√´‘π (resin) ·∑√°´÷¡‡¢â“‰ª„πà«π∑’Ë≈–≈“¬·√à

∏“µÿ·≈â«‡°‘¥‡ªìπ™—Èπ‰Œ∫√‘¥ (hybrid layer, resin-dentin 
interdiffusion zone) µ—«Õ¬à“ßº≈‘µ¿—≥±å ‰¥â·°à 

æ“π“‡«’¬‡ÕøÕß®ÿ¥»Ÿπ¬å (Panavia® F 2.0) ·≈–‡´≈åø-

·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå (self-adhesive resin cement) 
√–∫∫π’È‰¡à“¡“√∂≈–≈“¬™—Èπ‡¡’¬√å∑’ËÀπ“ 3-4 ‰¡‚§√-

‡¡µ√ (micrometer) ‰¥â ®÷ß‰¡àæ∫™—Èπ‰Œ∫√‘¥ ·µà®–æ∫‡ªìπ

™—Èπ√«¡¢Õß‡¥π∑’π∑’Ë‰¡à∂Ÿ°≈–≈“¬·√à∏“µÿ ™—Èπ‡¡’¬√å·≈–

‡√´‘π´’‡¡πµå·∑π (interdiffusion zone) µ—«Õ¬à“ß

º≈‘µ¿—≥±å ‰¥â·°à √’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬ (Rely X™ U100) 

¡—≈µ‘≈‘ß§åª√‘π∑å (Multilink® Sprint) ·¡°‡´Á¡ 

(MaxCem®) 

 „π√–¬–·√°‡√´‘π´’‡¡πµå∑’Ëπ”¡“„™â‡ªìπ™π‘¥∑’Ë„™â√à«¡

°—∫“√¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ™ ·µà‡π◊ËÕß®“°¢âÕ¥âÕ¬À≈“¬

ª√–°“√Õ—π‰¥â·°à °“√„™âß“π∑“ß§≈‘π‘°¡’¢—ÈπµÕπ¬ÿàß¬“° 

µâÕß∑”„Àâ∂Ÿ°«‘∏’µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ°”Àπ¥ 

¢âÕ®”°—¥„π°“√§«∫§ÿ¡§«“¡™◊Èπ„π§≈Õß√“°øíπ∑’Ë·§∫ 

Õ’°∑— Èß§≈Õß√“°øíπ∑’ Ë·§∫®–æ¬ÿßπÈ”‰«â¥â«¬·√ßµ÷ßº‘« 

(surface tension)(10) ∑”„Àâ‡ªìπ°“√¬“°∑’Ë®–·∑π∑’ËπÈ”

à«ππ’È¥â«¬“√¬÷¥µ‘¥ àßº≈„Àâ§«“¡”‡√Á®„π°“√¬÷¥µ‘¥

≈¥≈ß ®÷ßπ”‰ªŸà°“√æ—≤π“‡√´‘π´’‡¡πµå∑’Ë„™â√à«¡°—∫“√

¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™ ´÷Ëß¡’≈—°…≥–°“√„™âß“πßà“¬¢÷Èπ ≈¥

¢—ÈπµÕπ°“√∑”ß“π≈ß‰ª ·µà°Á¬—ß¡’§«“¡¬ÿàß¬“°„π°“√„™â

Õ¬Ÿà ®÷ß¡’°“√æ—≤π“‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå¢÷Èπ¡“‡æ◊ËÕ

ßà“¬µàÕ°“√„™âß“π ‡π◊ËÕß®“°‰¡àµâÕß„™â°√¥·≈–‰¡àµâÕß≈â“ß

πÈ” 

 °“√»÷°…“π’È®÷ß¡’¢÷Èπ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫·√ß¬÷¥√–À«à“ß

‡√´‘π´’‡¡πµå√–∫∫‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå 2 ™π‘¥ §◊Õ 

√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬·≈–¡—≈µ‘≈‘ß§åª√‘π∑å ‡√´‘π´’‡¡πµå∑’Ë„™â

√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™ §◊Õ æ“π“‡«’¬‡ÕøÕß

®ÿ¥»Ÿπ¬å·≈–‡√´‘π´’‡¡πµå∑’ Ë„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫

‚∑∑Õ≈‡Õ™™π‘¥ 3 ¢—ÈπµÕπ §◊Õ «“√‘‚Õ≈‘ß§å∑Ÿ °—∫‡¥π∑’π„π

§≈Õß√“°øíπ ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√‡≈◊Õ°„™â«—¥ÿÕ¬à“ß

∂Ÿ°µâÕß·≈–‡À¡“–¡ 

 

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
 ‡≈◊Õ°øíπ°√“¡πâÕ¬∑’Ë¡’§≈Õß√“°‡¥’¬« ‰¡àºÿ ‰¡à·µ°À—° 

®”π«π 40 ´’Ë π”¡“µ—¥„Àâ‰¥â™‘Èπ∑¥Õ∫‡ªìπ·ºàπÀπ“ 2 

¡‘≈≈‘‡¡µ√ ‚¥¬«—¥®“°√Õ¬µàÕ¢Õß‡§≈◊Õ∫øíπ·≈–‡§≈◊Õ∫

√“°øíπ®π∂÷ßª≈“¬√“° ®“°π—Èπ°”Àπ¥‡âπ°÷Ëß°≈“ß·≈–

«—¥®“°‡âπ°÷Ëß°≈“ßøíπ‰ª¥â“π∫π·≈–≈à“ß¥â“π≈– 2 

¡‘≈≈‘‡¡µ√ ∑”°“√µ—¥øíπµ“¡‡âπ∑’Ë°”Àπ¥¥â«¬·ºàπ°√Õ

°“°‡æ™√ ®–‰¥â™‘Èπ∑¥Õ∫ 2 ™‘ÈπµàÕøíπ 1 ´’Ë (√Ÿª∑’Ë 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

√Ÿª∑’Ë 1  ™‘Èπ∑¥Õ∫Àπ“¢π“¥ 2 ¡‘≈≈‘‡¡µ√  µ—¥®“°°÷Ëß°≈“ß

§«“¡¬“«√“°øíπ 

Figure 1 A two millimeters thick disc-shaped 
sample sliced from middle area of 
radicular part. 

  

 ®“°π—Èπ¢¬“¬§≈Õß√“°øíπ¥â«¬æ’‚´√’¡‡¡Õ√å‡∫Õ√å 4 

(Peeso reamer #4) √à«¡°—∫°“√≈â“ß§≈Õß√“°øíπ¥â«¬πÈ”

‡°≈◊Õ À≈—ß®“°π—Èππ”™‘Èπ∑¥Õ∫¡“Õÿ¥§≈Õß√“°øíπ¥â«¬

‡√´‘π´’‡¡πµå ‚¥¬ªØ‘∫—µ‘µ“¡§”·π–π”¢Õß∫√‘…—∑ √à«¡°—∫

™ÿ¥Õÿª°√≥åÕÿ¥§≈Õß√“°øíπ‡æ◊ËÕ§«∫§ÿ¡§«“¡Àπ“¢Õß
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‡√´‘π´’‡¡πµå„Àâ‡∑à“°—∫ 1 ¡¡. (√Ÿª∑’Ë 2)  

      

      

      

      

 

 

√Ÿª∑’Ë 2 ·ªÑπ«“ß™‘Èπß“π”À√—∫§«∫§ÿ¡§«“¡Àπ“¢Õß°“√Õÿ¥

‡√´‘π´’‡¡πµå 

Figure 2 Specimen holder for controlling thickness 
of resin cement filling 

      

 ÿà¡·∫àß‡ªìπ 4 °≈ÿà¡°≈ÿà¡≈– 20 ™‘Èπ °≈ÿà¡∑’Ë 1 Õÿ¥¥â«¬

‡√´‘π´’‡¡πµå¡—≈µ‘≈‘ß§åª√‘π∑å (Multilink® Sprint) °≈ÿà¡

∑’Ë 2 Õÿ¥¥â«¬‡√´‘π´’‡¡πµå√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬ (Rely X™ 
U100) °≈ÿà¡∑’Ë 3 Õÿ¥¥â«¬‡√´‘π´’‡¡πµåæ“π“‡«’¬‡ÕøÕß®ÿ¥

»Ÿπ¬å√à«¡°—∫√–∫∫¬÷¥µ‘¥‡´≈åø‡Õ™Õ’¥’‰æ√‡¡Õ√å (Panavia®

F2.0/ED primer) ·≈–°≈ÿà¡∑’Ë 4 Õÿ¥¥â«¬‡√´‘π´’‡¡πµå«“- 

√‘‚Õ≈‘ß§å∑Ÿ√à«¡°—∫√–∫∫¬÷¥µ‘¥‚∑∑Õ≈‡Õ™ 3 ¢—ÈπµÕπ 

´‘π·∑§ (Variolink® II/Syntac Primer) ∑”°“√ÿà¡‡≈◊Õ°

™‘Èπß“π 1 ™‘Èπ®“°·µà≈–°≈ÿà¡‡æ◊ËÕπ”‰ªàÕß°≈âÕß®ÿ≈∑√√»πå 

Õ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥ (JEOL JSM-5910LV SEM, 
Tokyo, Japan) (¥—ß√Ÿª∑’Ë 3) ‡æ◊ËÕ»÷°…“≈—°…≥–∑’Ë‡°‘¥¢÷Èπ

∫√‘‡«≥√Õ¬µàÕ√–À«à“ß“√¬÷¥µ‘¥ ‡√´‘π´’‡¡πµå·≈–ºπ—ß

§≈Õß√“°øíπ  

 ®“°π—Èππ”™‘Èπ∑¥Õ∫∑—ÈßÀ¡¥¡“∑¥Õ∫°”≈—ß·√ß

‡©◊Õπ¢Õß‡√´‘π´’‡¡πµå∑—Èß 4 °≈ÿà¡ ¥â«¬‡§√◊ËÕß∑¥Õ∫“°≈

™π‘¥Õ‘πµ√Õπ (Instron® Testing Machine, Instron 
5560 Series, U.S.A) √à«¡°—∫™ÿ¥‡§√◊ËÕß¡◊Õ∑¥Õ∫·√ß

‡©◊Õπ¿“¬„π§≈Õß√“°øíπ‚¥¬„™âÀ—«°¥·∑àßª≈“¬¡π∑’Ë¡’

‡âπºà“π»Ÿπ¬å°≈“ß 1.2 ¡¡. (√Ÿª∑’Ë 4) °¥∫√‘‡«≥à«π¢Õß

‡√´‘π´’‡¡πµå∑’ËÕÿ¥Õ¬Ÿà„π§≈Õß√“°øíπ «—¥§à“·√ß°¥∑’Ë∑”„Àâ

‡√´‘π´’‡¡πµåÀ≈ÿ¥ÕÕ°®“°ºπ—ß§≈Õß√“°øíπ 

 π”§à“·√ß∑’Ë«—¥‰¥â¡“§”π«≥À“§à“°”≈—ß·√ß‡©◊Õπ

¢Õß‡√´‘π´’‡¡πµå ‚¥¬„™â°“√§”π«≥®“°·√ßµàÕÀπà«¬

æ◊Èπ∑’Ë BS = L/area (L= load at debonding, area =  
2πrh, r = √—»¡’§≈Õß√“°øíπ, h = §«“¡Ÿß¢Õß‡√´‘π-

´’‡¡πµå) 

  π”º≈°“√∑¥Õ∫¡“«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß

‡¥’¬« (one-way ANOVA) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% 

(p<0.05) ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§à“·√ß¬÷¥‡©◊Õπ¢Õß∑—Èß 4 °≈ÿà¡

«à“¡’§«“¡·µ°µà“ß°—πÀ√◊Õ‰¡à ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°

µà“ß¢Õß§à“‡©≈’Ë¬√–À«à“ß°≈ÿà¡¥â«¬°“√«‘‡§√“–Àå·∫∫‡™‘ß 

´âÕπ∑Ÿ°’È (The Tukey Multiple Comparison Test) 
  

º≈°“√∑¥≈Õß 
 ®“°°“√∑¥Õ∫æ∫«à“°≈ÿà¡∑¥Õ∫∑’ËÕÿ¥¥â«¬‡´≈åø-

·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå¡—≈µ‘≈‘ß§åª√‘π∑å¡’§à“‡©≈’Ë¬°”≈—ß·√ß

‡©◊Õπ¢Õß‡√´‘π´’‡¡πµåµË”∑’Ëÿ¥ ·≈–°≈ÿà¡∑’ËÕÿ¥¥â«¬‡√´‘π

‡√´‘π 
´’‡¡πµåÀπ“ 
1 ¡¡. 

™‘Èπß“πÀπ“ 
2 ¡¡. 

·ªÑπ«“ß™‘Èπß“π 

√Ÿª∑’Ë  3  °≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥∑’Ë„™â„π

°“√∑¥≈Õß 

Figure 3 Scanning electron microscope used in this 
study. (JEOL JSM-5910LV SEM, Tokyo, 
Japan) 

2 mm 

1.3 mm 

1 mm 

√Ÿª∑’Ë 4 ‡§√◊ËÕß«“ß™‘Èπ∑¥Õ∫æ√âÕ¡À—«°¥ «“ß∫π·ªÑπ

∑¥Õ∫¢Õß‡§√◊ËÕßÕ‘πµ√Õπ 

Figure 4 The specimen holder with a plunger on 
the Instron® Universal  Testing Machine, 
Instron 5560 Series,U.S.A 
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´’‡¡πµå«“√‘‚Õ≈‘ß§å∑Ÿ√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ™

™π‘¥ 3 ¢—ÈπµÕπ´‘π·∑§ ¡’§à“‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ¢Õß

‡√´‘π´’‡¡πµå¡“°∑’Ëÿ¥ ‚¥¬§à“‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ¢Õß

‡√´‘π´’‡¡πµå„π·µà≈–°≈ÿà¡·¥ß¥—ßµ“√“ß∑’Ë 1 ·≈–√Ÿª∑’Ë 5 

 

µ“√“ß∑’Ë 1 §à“‡©≈’ Ë¬°”≈—ß·√ß‡©◊Õπ¢Õß‡√´‘π´’‡¡πµå„π·µà≈– 

°≈ÿà¡™‘Èπ∑¥Õ∫ 

Table 1 Mean shear bond strengths of resin 
cements in each group. 
°≈ÿà¡∑¥≈Õß §à“‡©≈’Ë¬°”≈—ß 

·√ß‡©◊Õπ (MPa) 
§à“§«“¡·ª√ª√«π 

(MPa) 

°≈ÿà¡∑’ËÕÿ¥¥â«¬‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå

¡—≈µ‘≈‘ß§åª√‘π∑å 
2.50A 1.29 

°≈ÿà¡∑’ËÕÿ¥¥â«¬‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå

√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬ 
7.63B 3.02 

°≈ÿà¡∑’ËÕÿ¥¥â«¬‡√´‘π´’‡¡πµåæ“π“‡«’¬‡Õø

Õß®ÿ¥»Ÿπ¬å√à«¡°—∫“√¬÷¥µ‘¥√–∫∫

‡´≈åø‡Õ™Õ’¥’‰æ√¡å‡¡Õ√å 

10.20C 3.51 

°≈ÿà¡∑’ËÕÿ¥¥â«¬‡√´‘π´’‡¡πµå«“√‘‚Õ≈‘ß§å∑Ÿ

√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ™™π‘¥ 

3 ¢—ÈπµÕπ´‘π·∑§ 

11.32C 2.38 

Values are means ±standard deviations. Group with the same upper case 
superscripts are not significantly different (p<0.05). 

 
 

 

 

 

 

 

 

 

√Ÿª∑’Ë 5 §à“‡©≈’ Ë¬°”≈—ß·√ß‡©◊Õπ¢Õß‡√´‘π´’‡¡πµå„π·µà≈–

°≈ÿà¡™‘Èπ∑¥Õ∫ 

Figure 5 Mean shear bond strengths of resin 
cements in each group. 

      

 ‡¡◊ËÕπ”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑¥≈Õß¡“«‘‡§√“–Àå∑“ß

∂‘µ‘ æ∫«à“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘

¢Õß§à“°”≈—ß·√ß‡©◊Õπ√–À«à“ß‡√´‘π´’‡¡πµå™π‘¥‡´≈åø- 

·Õ¥Œ’´’ø 2 ™π‘¥ ‡´≈åø‡Õ™ ·≈–‚∑∑Õ≈‡Õ™ ∑’Ë√–¥—∫§«“¡

‡™◊ËÕ¡—Ëπ 95% ®“°°“√‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ™π‘¥∑Ÿ°’È

√–À«à“ß§à“°”≈—ß·√ß‡©◊Õπ¢Õß‡√´‘π´’‡¡πµå∑—Èß 4 °≈ÿà¡ æ∫

«à“„π°≈ÿà¡∑’ËÕÿ¥¥â«¬‡√´‘π´’‡¡πµå«“√‘‚Õ≈‘ß§å∑Ÿ√à«¡°—∫“√

¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ™™π‘¥ 3 ¢—ÈπµÕπ´‘π·∑§ ¡’§à“‡©≈’Ë¬

‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬”§—≠„π∑“ß

∂‘µ‘ (p<0.05) °—∫°≈ÿà¡∑’ËÕÿ¥¥â«¬‡√´‘π´’‡¡πµåæ“π“‡«’¬- 

‡ÕøÕß®ÿ¥»Ÿπ¬å√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™Õ’¥’

‰æ√¡å‡¡Õ√å ·µà¡’§«“¡·µ°µà“ß®“°°≈ÿà¡∑’ËÕÿ¥¥â«¬‡´≈åø-

·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå¡—≈µ‘≈‘ß§åª√‘π∑å·≈–√’‰≈πå‡ÕÁ°´å- 

¬Ÿ√âÕ¬Õ¬à“ß¡’π—¬”§—≠ ”À√—∫°≈ÿà¡∑’ËÕÿ¥¥â«¬‡√´‘π´’‡¡πµå

æ“π“‡«’¬‡ÕøÕß®ÿ¥»Ÿπ¬å√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‡´≈åø-

‡Õ™Õ’¥’‰æ√¡å‡¡Õ√åπ—Èπ¡’§à“‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ∑’ËŸß°«à“

°≈ÿà¡∑’ËÕÿ¥¥â«¬‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå¡—≈µ‘≈‘ß§åª√‘π∑å

·≈–√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬Õ¬à“ß¡’π—¬”§—≠  ·≈–‡¡◊ËÕ‡ª√’¬∫

‡∑’¬∫√–À«à“ß°≈ÿà¡∑’ËÕÿ¥¥â«¬‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå- 

√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬°—∫¡—≈µ‘≈‘ß§åª√‘π∑å  æ∫«à“¡’§«“¡·µ°

µà“ßÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘‚¥¬°≈ÿà¡∑’ËÕÿ¥¥â«¬‡´≈åø

·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬¡’§à“‡©≈’Ë¬°”≈—ß·√ß

‡©◊Õπ∑’Ë¡“°°«à“°≈ÿà¡∑’ËÕÿ¥¥â«¬‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå 

¡—≈µ‘≈‘ß§åª√‘π∑åÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ 

 º≈°“√π”µ—«Õ¬à“ß™‘Èπß“π∑—Èß 4 °≈ÿà¡‰ªàÕß¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥ ·¥ß„Àâ‡ÀÁπ

∫√‘‡«≥√Õ¬µàÕ¢Õß‡√´‘π´’‡¡πµå∑’Ë¬÷¥µ‘¥°—∫à«π¢Õß§≈Õß

√“°øíπ ¥—ß√Ÿª∑’Ë 6-11 „π°≈ÿà¡¢Õß‡´≈åø·Õ¥Œ’´’ø‡√´‘π

´’‡¡πµå∑—Èß 2 ™π‘¥π—Èπ ‰¡àæ∫™—Èπ‰Œ∫√‘¥∑’Ë™—¥‡®π·≈–¬—ßæ∫

™àÕß«à“ß‡°‘¥¢÷Èπ√–À«à“ß‡√´‘π´’‡¡πµå°—∫‡¥π∑’π„π§≈Õß

√“°øíπ‡ªìπ∫“ßà«π ‚¥¬‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå

¡—≈µ‘≈‘ß§åª√‘π∑å¡’™àÕß«à“ß‡°‘¥¢÷Èπ¡“°°«à“‡´≈åø·Õ¥Œ’´’ø

‡√´‘π´’‡¡πµå√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬  

 ”À√—∫°≈ÿà¡∑’ËÕÿ¥¥â«¬‡√´‘π´’‡¡πµåæ“π“‡«’¬‡ÕøÕß

®ÿ¥»Ÿπ¬å√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™Õ’¥’‰æ√¡å‡¡Õ√å

π—Èπ æ∫≈—°…≥–¢Õß™—Èπ‰Œ∫√‘¥∑’ËÀπ“ª√–¡“≥ 1-1.5 

‰¡‚§√‡¡µ√·≈–æ∫‡√´‘π·∑§°√–®“¬Õ¬ŸàÀà“ßÊ °—π „π

√–∫∫π’È‰¡àæ∫™àÕß«à“ß√–À«à“ß‡¥π∑’π„π§≈Õß√“°øíπ°—∫

‡√´‘π´’‡¡πµå 

 à«π‡√´‘π´’‡¡πµå«“√‘‚Õ≈‘ß§å∑Ÿ√à«¡°—∫“√¬÷¥µ‘¥√–∫∫

‚∑∑Õ≈‡Õ™™π‘¥ 3 ¢—ÈπµÕπ´‘π·∑§ æ∫≈—°…≥–¢Õß™—Èπ

‰Œ∫√‘¥∑’ËÀπ“ª√–¡“≥ 5-8 ‰¡‚§√‡¡µ√ ·≈–æ∫‡√´‘π·∑§

„π®”π«π∑’Ë¡“°°«à“√–∫∫‡´≈åø‡Õ™ √–∫∫π’È‰¡àæ∫™àÕß

«à“ß√–À«à“ß‡¥π∑’π„π§≈Õß√“°øíπ°—∫‡√´‘π´’‡¡πµå   

§à“‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ (MPa) 

Multilink Sprint Rely X U100 Panavia F2.0 Variolink II 
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√Ÿª∑’Ë 6 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥

¢Õß‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå¡—≈µ‘≈‘ß§åª√‘π∑å 

(°”≈—ß¢¬“¬ 1,000 ‡∑à“) ‰¡àæ∫≈—°…≥–¢Õß™—Èπ

‰Œ∫√‘¥∑’Ë™—¥‡®π ·≈–æ∫™àÕß«à“ß‡°‘¥¢÷Èπ√–À«à“ß‡¥π

∑’π„π§≈Õß√“°øíπ (RD) °—∫‡√´‘π´’‡¡πµå (RC) 

Figure 6 SEM micrograph(x1000)  of self-adhesive 
resin cement Multilink® Sprint showed 
that hybrid layer was not obviously seen 
and there were several gaps between root 
canal dentin (RD) and resin cement (RC). 

 

 

 

 

 

 

 

  

√Ÿª∑’Ë 7  ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥

¢Õß‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬ 

(°”≈—ß¢¬“¬ 3,000 ‡∑à“) ‰¡àæ∫≈—°…≥–¢Õß™—Èπ

‰Œ∫√‘¥∑’Ë™—¥‡®π ·≈–æ∫™àÕß«à“ß‡°‘¥¢÷Èπ√–À«à“ß‡¥π

∑’π„π§≈Õß√“°øíπ (RD) °—∫‡√´‘π´’‡¡πµå (RC)  

Figure 7 SEM micrograph(x3000)  of self-adhesive 
resin cement Rely X™ U100 showed that 
hybrid layer was not obviously seen and 
there were some gaps between root canal 
dentin (RD) and resin cement (RC). 

            

 

 

 

 

 

 

 

 

 

 

 

 

√Ÿª∑’Ë 8  ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥

¢Õß‡√´‘π´’‡¡πµåæ“π“‡«’¬‡ÕøÕß®ÿ¥»Ÿπ¬å√à«¡°—∫

“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™Õ’¥’‰æ√¡å‡¡Õ√å (°”≈—ß¢¬“¬ 

2500 ‡∑à“) ®–‡ÀÁπ≈—°…≥–¢Õß™—Èπ‰Œ∫√‘¥ (H) ·≈–

‡√´‘π·∑§∑’Ë‡°‘¥¢÷Èπ ·≈–‰¡àæ∫™àÕß«à“ß√–À«à“ß‡¥π

∑’π„π§≈Õß√“°øíπ (RD) °—∫‡√´‘π´’‡¡πµå (RC) 

Figure 8 SEM micrographs(x2500) of resin cement 
Panavia F 2.0 with self etch adhesive (ED 
primer) showed that there was a hybrid 
layer and resin tags, no gap could be seen 
between root canal dentin (RD) and resin 
cement (RC). 

 

∫∑«‘®“√≥å 
 ®“°¡¡µ‘∞“π∑’Ëµ—Èß‰«â«à“‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå 

¡’§à“°”≈—ß·√ß‡©◊Õπ¢Õß°“√¬÷¥µ‘¥‰¡à·µ°µà“ß°—∫‡√´‘π

´’‡¡πµå∑’Ë„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™·≈–√–∫∫

‚∑∑Õ≈‡Õ™π—Èπ‰¥â√—∫°“√ªØ‘‡∏ ‡π◊ËÕß®“°‡√´‘π´’‡¡πµå∑’Ë„™â

√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ™·≈–‡´≈åø‡Õ™π—Èπ„Àâ§à“

‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ¢Õß°“√¬÷¥µ‘¥∑’ËŸß°«à“‡´≈åø·Õ¥-

Œ’´’ø‡√´‘π´’‡¡πµåÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘  

 °≈‰°„π°“√‡°‘¥°“√¬÷¥µ‘¥¢÷ÈπÕ¬Ÿà°—∫°“√¬÷¥µ‘¥∑“ß

®ÿ≈°≈»“µ√å  ´÷Ëß‰¥â¡“®“°™—Èπ‰Œ∫√‘¥ ‡√´‘π·∑§·≈–à«π

·¢πß¥â“π¢â“ß¢Õß“√¬÷¥µ‘¥ °“√¬÷¥µ‘¥∑’Ë¥’π—Èπ®”‡ªìπµâÕß

°”®—¥™—Èπ‡¡’¬√å∑’Ë‡°‘¥®“°°“√°√Õ·µàß§≈Õß√“°øíπ  ´÷Ëß

„π°“√∑¥≈Õßπ’È°√Õ·µàß§≈Õß√“°øíπ‚¥¬„™âæ’‚´√’¡‡¡Õ√å  

´÷Ëß∑”„Àâ‡°‘¥™—Èπ‡¡’¬√åÀπ“ª√–¡“≥ 1 ¡¡.(1) „π√–∫∫

‚∑∑Õ≈‡Õ™„™â°√¥øÕøÕ√‘°∑’Ë¡’§à“æ’‡Õ™µË” (pH=1)  

“¡“√∂°”®—¥™—Èπ‡¡’¬√å‰¥â∑—ÈßÀ¡¥ ·≈–®“°°“√»÷°…“∑’Ë

ºà“πÊ ¡“√–∫∫π’È“¡“√∂°”®—¥™—Èπ‡¡’¬√å·≈–‡¡’¬√åæ≈—°
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√Ÿª∑’Ë 9  ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥

¢Õß‡√´‘π´’‡¡πµåæ“π“‡«’¬‡ÕøÕß®ÿ¥»Ÿπ¬å√à«¡°—∫

“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™Õ’¥’‰æ√¡å‡¡Õ√å (°”≈—ß¢¬“¬ 

5000 ‡∑à“) ®–‡ÀÁπ≈—°…≥–¢Õß™—Èπ‰Œ∫√‘¥ (H) ·≈–

‡√´‘π·∑§ (≈Ÿ°»√™’È) ∑’Ë‡°‘¥¢÷Èπ ·≈–‰¡àæ∫™àÕß«à“ß

√–À«à“ß‡¥π∑’π„π§≈Õß√“°øíπ (RD) °—∫‡√´‘π

´’‡¡πµå (RC) 

Figure 9 SEM micrographs (x5000) of resin 
cement Panavia® F 2.0 with self etch 
adhesive (ED primer) showed that there 
was a hybrid layer and resin tags 
(arrow), no gap could be seen between 
root canal dentin (RD) and resin cement 
(RC). 

√Ÿª∑’Ë 10 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß

°√“¥¢Õß‡√´‘π´’‡¡πµå«“√‘‚Õ≈‘ß§å∑Ÿ√à«¡°—∫“√¬÷¥

µ‘¥√–∫∫‚∑∑Õ≈‡Õ™™π‘¥ 3 ¢—ÈπµÕπ´‘π·∑§ 

(°”≈—ß¢¬“¬ 1500 ‡∑à“) ®–‡ÀÁπ≈—°…≥–¢Õß™—Èπ

‰Œ∫√‘¥ (H) ·≈–‡√´‘π·∑§ (≈Ÿ°»√™’È) ∑’Ë‡°‘¥¢÷Èπ

·≈–‰¡àæ∫™àÕß«à“ß√–À«à“ß‡¥π∑’π„π§≈Õß√“°øíπ 

(RD) °—∫‡√´‘π´’‡¡πµå (RC) 

Figure 10 SEM micrographs (x1500) of resin 
cement Variolink® II with total-etch 
adhesive (Syntac) showed that there 
was a hybrid layer and resin tag 
(arrow), no gap could be seen between 
root canal dentin (RD) and resin 
cement (RC). 
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‰¥â∑—ÈßÀ¡¥ ¡’°“√≈–≈“¬·√à∏“µÿÕÕ°®“°‡¥π∑’π(9) ‡âπ„¬

§Õ≈≈“‡®π (collagen fibers)‡º¬º÷ËßÕÕ° µàÕ®“°π—Èπà«π

‰æ√‡¡Õ√å®–·∑√°´÷¡≈ß‰ª„π‡π◊ÈÕøíπ‡æ◊ËÕ™à«¬§ß¿“æ

·≈–ª√—∫¿“æ‡âπ„¬§Õ≈≈“‡®π„ÀâøŸ¢÷ Èπæ√âÕ¡µàÕ°“√

·∑√°´÷¡¢Õß‡√´‘π ‡æ‘Ë¡æ≈—ßß“π∑’Ëæ◊ Èπº‘« (surface 
energy) ‡æ‘Ë¡§«“¡“¡“√∂„π°“√‰À≈·ºà∫πæ◊Èπº‘«‡π◊ÈÕ

øíπ (wettability) ‡¡◊ËÕ∑““√‡·Õ¥Œ’´’ø‡√´‘π≈ß∫πº‘«‡π◊ÈÕ

øíπ à«π‚¡‚π‡¡Õ√å®–‰À≈·∑√°´÷¡ºà“π‡¢â“‰ª„π‡âπ„¬

§Õ≈≈“‡®π ‡¡◊ËÕ·¢Áßµ—«®–‡°‘¥‡ªìπ™—Èπ∑’Ëª√–°Õ∫¥â«¬“√

‡√´‘π·≈–§Õ≈≈“‡®π∑’Ë‡√’¬°«à“™—Èπ‰Œ∫√‘¥ ™—Èππ’È®–¡’§«“¡

Àπ“ª√–¡“≥ 8-10 ‰¡‚§√‡¡µ√ ·≈–‰¡àæ∫°“√·¬°™—Èπ

√–À«à“ß™—Èπ‰Œ∫√‘¥·≈–‡√´‘π´’‡¡πµå(1)  ´÷Ëß¿“æ∑’Ë‰¥â®“°

®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥¢Õß‡√´‘π

´’‡¡πµå∑’ Ë„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ™„π°“√

»÷°…“π’È ·¥ß≈—°…≥–¢Õß™—Èπ‰Œ∫√‘¥∑’ËÀπ“ª√–¡“≥ 5-8 

‰¡‚§√‡¡µ√·≈–æ∫‡√´‘π·∑§°√–®“¬‚¥¬∑—Ë«‰ª àßº≈„Àâ

§à“‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ∑’Ë‰¥âŸß°«à“„π°≈ÿà¡Õ◊Ëπ ·µà„π√–∫∫

π’È°“√∑”„Àâ‡¥π∑’π¡’§«“¡™◊Èπ‡À≈◊ÕÕ¬Ÿà‡ªìπ‘Ëß®”‡ªìπ„π

°“√°àÕ„Àâ‡°‘¥°“√¬÷¥µ‘¥∑’Ë¥’(8) ‡æ√“–∂â“‡¥π∑’π·Àâß‡âπ„¬

§Õ≈≈“‡®π®–øÿ∫µ—« ∑”„Àâ‚¡‚π‡¡Õ√å·∑√°´÷¡‡¢â“‰ª„π

‡¥π∑’π∑’Ë‡°‘¥°“√≈–≈“¬·√à∏“µÿ (demineralized dentine) 

‰¡à‰¥â àßº≈„Àâª√–‘∑∏‘¿“æ„π°“√¬÷¥µ‘¥≈¥≈ß(10)  ´÷Ëß

°“√§«∫§ÿ¡§«“¡™◊ Èπ„ÀâæÕ‡À¡“–„π§≈Õß√“°øíπ®–

∑”‰¥â¬“°°«à“∫π‡¥π∑’π„πà«πµ—«øíπ ”À√—∫√–∫∫

‡´≈åø‡Õ™π—Èπ¡’‚¡‚π‡¡Õ√å∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥ ≈–≈“¬™—Èπ 

‡¡’¬√å‰¥â‡°◊Õ∫À¡¥ ·µà¬—ß‡À≈◊Õ‡¡’¬√åæ≈—°Õ¬Ÿà∫â“ß ·≈–

‡°‘¥°“√≈–≈“¬·√à∏“µÿ„π‡¥π∑’π∫“ßà«πæ√âÕ¡Ê ‰ª°—∫

°“√æ“‚¡‚π‡¡Õ√å·∑√°´÷¡‡¢â“‰ª„πà«π∑’Ë≈–≈“¬·√à∏“µÿ

·≈â«  √–∫∫π’È®–¡’«‘∏’∑”‰¡à´—∫´âÕπ ‡°‘¥§«“¡º‘¥æ≈“¥„π

·µà≈–¢—ÈπµÕππâÕ¬°«à“√–∫∫‚∑∑Õ≈‡Õ™ ‡æ√“–√–∫∫
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‡´≈åø·Õ¥Œ’´’ø‰¡àµâÕß¡’°“√≈â“ß°√¥ÕÕ°·≈–„™â°—∫‡¥π∑’π 

∑’Ë·Àâß‰¥â ∑”„Àâ‡°‘¥§«“¡”‡√Á®„π°“√¬÷¥µ‘¥„π§≈Õß

√“°øíπ∑’Ë¡Õß‡ÀÁπ‰¥â¬“° ™—Èπ‰Œ∫√‘¥∑’Ë‰¥â¡’§«“¡Àπ“∑’Ë

πâÕ¬°«à“√–∫∫‚∑∑Õ≈‡Õ™ §◊Õ Àπ“ª√–¡“≥ 1-1.5 

‰¡‚§√‡¡µ√ ´÷Ëßª√–°Õ∫¥â«¬ ™—Èπ‡¡’¬√å∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà 

‡¥π∑’π∑’Ë∂Ÿ°≈–≈“¬·√à∏“µÿ‰ª∫“ßà«π·≈–“√¬÷¥µ‘¥ „π

°“√∑¥≈Õßπ’ È„™âÕ’¥’‰æ√¡å‡¡Õ√å´÷ Ëß¡’à«πª√–°Õ∫¢Õß 

‡ÕÁ¡¥’æ’ (MDP, 10-Methacryloxydecyl-dihydrogen 
phosphate) ∑’Ë¡’æ’‡Õ™‡∑à“°—∫ 3 ¡’§«“¡‡ªìπ°√¥πâÕ¬°«à“

°√¥øÕøÕ√‘°(9)  ·µà‡æ’¬ßæÕ∑’Ë®–≈–≈“¬™—Èπ‡¡’¬√å‰¥â 

·≈–≈–≈“¬·√à∏“µÿ®“°‡¥π∑’π‰¥â∫“ßà«π ®“°π—Èπà«π

¢ÕßŒ’¡“ (HEMA,2-hydroxyethylmethacrylate) ´÷Ëß

‡ªìπ‚¡‚π‡¡Õ√å∑’Ë™Õ∫πÈ” (hydrophilic monomer) ∑’Ë‡ªìπ

à«πª√–°Õ∫Õ’°à«πÀπ÷Ëß„πÕ’¥’‰æ√å¡‡¡Õ√å ®–“¡“√∂

·∑√°´÷¡‡¢â“‰ª„π‡¥π∑’π∑’Ë∂Ÿ°≈–≈“¬·√à∏“µÿ‰¥âÕ¬à“ß¥’ 

·≈–π”æ““√¬÷¥µ‘¥≈ß‰ª(11) ¿“æ®“°°≈âÕß®ÿ≈∑√√»πå

√Ÿª∑’Ë 11  ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß

°√“¥¢Õß‡√´‘π´’‡¡πµå«“√‘‚Õ≈‘ß§å∑Ÿ√à«¡°—∫“√¬÷¥

µ‘¥√–∫∫‚∑∑Õ≈‡Õ™™π‘¥ 3 ¢—ÈπµÕπ´‘π·∑§ 

(°”≈—ß¢¬“¬ 2700 ‡∑à“) ®–‡ÀÁπ≈—°…≥–¢Õß™—Èπ

‰Œ∫√‘¥ (H) ·≈–‡√´‘π·∑§ (≈Ÿ°»√™’È) ∑’Ë‡°‘¥¢÷Èπ

·≈–‰¡àæ∫™àÕß«à“ß√–À«à“ß‡¥π∑’π„π§≈Õß√“°øíπ 

(RD) °—∫‡√´‘π´’‡¡πµå (RC) 

Figure 11 SEM micrographs (x2700) of resin 
cement Variolink® II with total-etch 
adhesive (Syntac) showed that there was 
a hybrid layer and resin tag (arrow), no 
gap could be seen between root canal 
dentin (RD) and resin cement (RC). 
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Õ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥¢Õß‡√´‘π´’‡¡πµå∑’Ë„™â√à«¡°—∫

“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™ ‡ÀÁπ‰¥â«à“√–∫∫π’È‡°‘¥™—Èπ‰Œ∫√‘¥

∑’Ë¡’§«“¡Àπ“ª√–¡“≥ 1-1.5 ‰¡‚§√‡¡µ√´÷ËßπâÕ¬°«à“

√–∫∫‚∑∑Õ≈‡Õ™∑’ËÀπ“ 5-8 ‰¡‚§√‡¡µ√·≈–æ∫‡√´‘π- 

·∑§°√–®“¬µ—«Àà“ßÊ °—π·≈–¡’®”π«π∑’ËπâÕ¬°«à“√–∫∫

‚∑∑Õ≈‡Õ™ ·µà√–∫∫π’È¡’øíß™—ππÕ≈‚¡‚π‡¡Õ√å (functional 
monomer) §◊Õ ‡ÕÁ¡¥’æ’ ´÷Ëß“¡“√∂¡’æ—π∏–∑“ß‡§¡’°—∫

‡π◊ÈÕøíπ‰¥â ·≈–¡’§«“¡¬ÿàß¬“°„π¢—ÈπµÕπ°“√∑”∑’ËπâÕ¬

°«à“√–∫∫‚∑∑Õ≈‡Õ™  àßº≈„Àâ§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥∑’Ë‰¥â

‰¡à·µ°µà“ß®“°√–∫∫‚∑∑Õ≈‡Õ™Õ¬à“ß¡’π—¬”§—≠∑“ß

∂‘µ‘ ´÷ËßÕ¥§≈âÕß°—∫∫“ß°“√»÷°…“∑’Ëºà“π¡“(4,12) 

 ®“°°“√»÷°…“¢Õß Goracci ·≈–§≥–(1) æ∫«à“‡√´‘π

´’‡¡πµå∑’Ë„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‚∑∑Õ≈‡Õ™ 2 ¢—ÈπµÕπ

‡ÕÁ°‰´∑å¥’‡Õ´’/«“√‘‚Õ≈‘ß§å∑Ÿ (Excite DSC/Variolink® 
II) „Àâ§à“·√ß¬÷¥‡°“–∑’ËŸß°«à“‡√´‘π´’‡¡πµåæ“π“‡«’¬¬’Ë‘∫

‡ÕÁ¥∑’Ë„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ™Õ’¥’‰æ√‡¡Õ√å 

(ED primer/Panavia® 21) ·≈–‡´≈åø·Õ¥Œ’´’ø‡√´‘π

´’‡¡πµå√’‰≈πå‡ÕÁ°´å¬Ÿπ‘‡´¡ (Rely X™ Unicem) Õ¬à“ß¡’

π—¬”§—≠∑“ß∂‘µ‘ ´÷Ëß·µ°µà“ß®“°°“√∑¥≈Õßπ’È ‡π◊ËÕß 

®“°°“√∑¥≈Õß¢Õß Goracci ·≈–§≥–(1) „™â‡´≈åø‡Õ™

‰æ√‡¡Õ√å√à«¡°—∫‡√´‘π´’‡¡πµå∑’Ë‡ªìπ™π‘¥∫à¡µ—«¥â«¬µ—«‡Õß 

´÷ËßÕ“®‡°‘¥ªí≠À“§«“¡‰¡à‡¢â“°—π√–À«à“ß‡√´‘π´’‡¡πµå°—∫

“√¬÷¥µ‘¥ ‡π◊ËÕß®“°§«“¡‡ªìπ°√¥∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà„π

‡´≈åø‡Õ™‰æ√‡¡Õ√åÕ“®‰ª∑”ªØ‘°‘√‘¬“°—∫‡∑Õ‡∑’¬√’Ë‡Õ¡’π 

(tertiary amine) „π‡√´‘π´’‡¡πµå ∑”„Àâ‡°‘¥°“√‚æ≈’‡¡Õ√å

‰√‡´™—Ëπ (polymerization) ‰¡à¡∫Ÿ√≥å·≈–àßº≈„Àâ 

§à“°”≈—ß·√ß¬÷¥≈¥≈ß‰¥â  ·µà°“√∑¥≈Õßπ’È„™â‡´≈åø‡Õ™- 

‰æ√‡¡Õ√å√à«¡°—∫æ“π“‡«’¬‡ÕøÕß®ÿ¥»Ÿπ¬å´÷Ëß‡ªìπ‡√´‘π

´’‡¡πµå™π‘¥∫à¡µ—«Õß√Ÿª·∫∫√à«¡°—π ‡¡◊ËÕ∑”°“√©“¬·ß

°Á®–‡°‘¥°“√‚æ≈’‡¡Õ√å‰√‡´™—Ëπ∑—π∑’ ®÷ß‰¡à‡°‘¥ªí≠À“§«“¡

‰¡à‡¢â“°—π√–À«à“ß‡√´‘π´’‡¡πµå°—∫“√¬÷¥µ‘¥ ∑”„Àâ§à“ 

‡©≈’Ë¬°”≈—ß·√ß¬÷¥∑’Ë‰¥â¡’§à“Ÿß‰¡à·µ°µà“ß°—∫√–∫∫‚∑∑Õ≈- 

‡Õ™Õ¬à“ß¡’π—¬”§—≠ ”À√—∫‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå

π—Èπ ∂÷ß·¡â®–¡’°“√¬÷¥µ‘¥∑“ß‡§¡’°—∫‰Œ¥√Õ°´’Ë·Õæ- 

æ“‰∑¥å (hydroxyapatite) ¢Õß‡π◊ÈÕøíπ‰¥â °“√„™âß“π¡’

‡æ’¬ß·§à¢—ÈπµÕπ‡¥’¬«‰¡àµâÕß≈â“ß°√¥ÕÕ° ∑”„Àâ‡∑§π‘°‰¡à

¬ÿàß¬“°‡À¡◊Õπ√–∫∫‚∑∑Õ≈‡Õ™ ≈¥¢—ÈπµÕπ·≈–‡«≈“ ·µà

‰¡àæ∫«à“‡°‘¥™—Èπ‰Œ∫√‘¥‡≈¬®÷ß∑”„Àâ¡’§à“°”≈—ß·√ß¬÷¥∑’ËµË”
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°«à“Õß·∫∫·√° 

 ®“°°“√∑¥≈Õßπ’È‰¥â‡ª√’¬∫‡∑’¬∫‡´≈åø·Õ¥Œ’´’øÕß

™π‘¥ §◊Õ ¡—≈µ‘≈‘ß§åª√‘π∑å·≈–√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬ ‰¥âº≈«à“ 

√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬¡’§à“‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ∑’Ë¡“°°«à“¡—≈µ‘-

≈‘ß§åª√‘π∑å Õ“®‡ªìπ‡æ√“–à«πª√–°Õ∫¢Õßøíß™—ππÕ≈-

‚¡‚π‡¡Õ√å∑’Ëµà“ß°—π ‚¥¬„π√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬π—Èπ®–¡’¡—≈µ‘- 

øíß™—ππÕ≈‚¡‚π‡¡Õ√å (multi-functional monomer) §◊Õ  

‡¡µ“§√‘‡≈∑ øÕøÕ√‘°‡Õ‡∑Õ√å (metacrylate phos-
phoric ester-MDP) ∑’Ë¡’øíß™—ππÕ≈‚¡‚π‡¡Õ√åÕß°≈ÿà¡(13) 

¥—ß√Ÿª∑’Ë 12 à«π¡—≈µ‘≈‘ß§åª√‘π∑å¡’øíß™—ππÕ≈‚¡‚π‡¡Õ√å

‡æ’¬ß°≈ÿà¡‡¥’¬«(14) ¥—ß√Ÿª∑’Ë 13 ®÷ßÕ“®‡ªìπ“‡Àµÿ∑’Ë∑”„Àâ 

√ ’‰≈πå‡ÕÁ°´å¬Ÿ√ âÕ¬¡’§à“‡©≈’ Ë¬°”≈—ß·√ß‡©◊Õπ¡“°°«à“

¡—≈µ‘≈‘ß§åª√‘π∑å 

      

                                                               

 

 

 

 

 

 

 

√Ÿª∑’Ë 12  °≈ÿà¡¡—≈µ‘øíß™—ππÕ≈‚¡‚π‡¡Õ√å 

Figure 12 Multi-finctional monomer group 
 

 

 

 

 

 

 

 

√Ÿª∑’Ë 13  °≈ÿà¡øíß™—ππÕ≈‚¡‚π‡¡Õ√å 

Figure 13 Functional monomer group 
 

 Õ’°ªí®®—¬Àπ÷Ëß∑’Ë¡’º≈µàÕ§à“°”≈—ß·√ß‡©◊Õπ §◊Õ §«“¡

¢âπÀπ◊¥¢Õß´’‡¡πµå(15) ∂â“´’‡¡πµå¡’§«“¡Àπ◊¥πâÕ¬°“√‡°‘¥

øÕßÕ“°“»°Á®–πâÕ¬ ‡π◊ËÕß®“°“¡“√∂‰À≈·ºà‰¥â¥’ àßº≈

„Àâ§à“·√ß¬÷¥∑’Ë‰¥â¡“°°«à“ „π°“√∑¥≈Õßπ’È„™â‡´≈åø·Õ¥

Œ’´’ø‡√´‘π´’‡¡πµå 2 ™π‘¥∑’Ë¡’§«“¡¢âπÀπ◊¥µà“ß°—π ‚¥¬

¡—≈µ‘≈‘ß§åª√‘π∑å¡’§«“¡Àπ◊¥∑’Ë¡“°°«à“√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬ 

´÷ ËßÕ“®‡ªìπ“‡Àµÿ∑’ Ë∑”„Àâ‡°‘¥øÕßÕ“°“»„π™— Èπ‡√´‘π

´’‡¡πµå∑’Ë¡“°°«à“ ®÷ßàßº≈„Àâ¡’§à“‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ∑’Ë

µË”°«à“√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ 

 πÕ°®“°π’ Èæ«°‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµå¡—°¡’

§«“¡Àπ◊¥∑’Ë¡“°°«à“Õß√–∫∫·√° À“°‰¡à¡’·√ß°¥

√–À«à“ß°“√Õÿ¥ Õ“®‡°‘¥™àÕß«à“ß∫“ßà«π¢÷Èπ√–À«à“ßºπ—ß

§≈Õß√“°øíπ°—∫‡√´‘π´’‡¡πµå‰¥âßà“¬ àßº≈„Àâ§à“°”≈—ß·√ß

‡©◊Õπ∑’Ë‰¥âµË”°«à“Õß√–∫∫·√° ¥—ß®–‡ÀÁπ‰¥â®“°¿“æ®“°

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥ „π°“√»÷°…“π’È

·¥ß„Àâ‡ÀÁπ™àÕß«à“ß∑’Ëæ∫√–À«à“ß™—Èπ¢Õß‡´≈åø·Õ¥Œ’´’ø

‡√´‘π´’‡¡πµå∑—Èß 2 ™π‘¥ ·µà‰¡àæ∫™àÕß«à“ß‡≈¬„π√–∫∫

‚∑∑Õ≈‡Õ™·≈–√–∫∫‡´≈åø‡Õ™ 

 ®“°¢âÕ®”°—¥¢Õß°“√»÷°…“„π§√—Èßπ’È∑—Èß„π¥â“π‡«≈“   

§«“¡·µ°µà“ß¢Õß°≈ÿà¡µ—«Õ¬à“ß  ·≈–°“√ÕÕ°·∫∫°“√

∑¥≈Õß∑’Ëµà“ß®“°¿“«–®√‘ß„π∑“ß§≈‘π‘° ∑’Ë‰¡à‰¥â„™â

‚æµå√à«¡¥â«¬„π°“√¬÷¥µ‘¥ ‡π◊ËÕß®“°ºŸâ«‘®—¬µâÕß°“√

»÷°…“§à“°”≈—ß·√ß‡©◊Õπ∑’ Ë√Õ¬µàÕ√–À«à“ßºπ—ß§≈Õß

√“°øíπ·≈–‡√´‘π´’‡¡πµå‡ªìπÀ≈—° ´÷Ëß„π§«“¡‡ªìπ®√‘ß 

°“√¬÷¥µ‘¥‚æµå„π§≈Õß√“°øíπ®–µâÕß¡’∑— Èß√Õ¬µàÕ

√–À«à“ßºπ—ß§≈Õß√“°øíπ°—∫‡√´‘π´’‡¡πµå·≈–√–À«à“ß

‡√´‘π´’‡¡πµå°—∫‚æµå º≈∑’Ë‰¥â®“°°“√»÷°…“π’È®÷ß‡ªìπ‡æ’¬ß

¢âÕ¡Ÿ≈æ◊Èπ∞“π´÷Ëß®–µâÕß¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ª ‚¥¬

‡æ‘Ë¡®”π«π°≈ÿà¡µ—«Õ¬à“ß ‡æ‘Ë¡™π‘¥¢Õß‡√´‘π´’‡¡πµåµ≈Õ¥ 

®π°“√ÕÕ°·∫∫°“√∑¥≈Õß∑’Ë‡À¡◊Õπ¿“«–®√‘ß„π∑“ß

§≈‘π‘° ∑”°“√¬÷¥‚æµå¥â«¬‡√´‘π´’‡¡πµå„π§≈Õß√“°øíπ 

·≈–»÷°…“√Õ¬µàÕ√–À«à“ß‡√´‘π´’‡¡πµå°—∫‚æµå·≈–√Õ¬

µàÕ√–À«à“ß‡√´‘π´’‡¡πµå°—∫ºπ—ß§≈Õß√“°øíπ ‡æ◊ËÕ„Àâ‰¥â¢âÕ

√ÿª∑’ Ë™—¥‡®π·≈–‡ªìπª√–‚¬™πåµàÕß“π∑“ß∑—πµ°√√¡

∫Ÿ√≥–¡“°¢÷Èπ  

 

∫∑√ÿª 
 ®“°¢Õ∫‡¢µ°“√»÷°…“„π§√—Èßπ’È «“√‘‚Õ≈‘ß§å∑Ÿ·≈–

æ“π“‡«’¬‡ÕøÕß®ÿ¥»Ÿπ¬å´÷Ëß‡ªìπ‡√´‘π´’‡¡πµå∑’Ë„™â√à«¡°—∫

√–∫∫‚∑∑Õ≈‡Õ™·≈–√–∫∫‡´≈åø‡Õ™ „Àâ§à“‡©≈’Ë¬°”≈—ß·√ß

‡©◊Õπ„π°“√¬÷¥°—∫ºπ—ß§≈Õß√“°øíπŸß°«à“√’‰≈πå‡ÕÁ°´å- 
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¬Ÿ√âÕ¬·≈–¡—≈µ‘≈‘ß§åª√‘π∑å´÷ Ëß‡ªìπ‡´≈åø·Õ¥Œ’´’ø‡√´‘π

´’‡¡πµåÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ ·µà§à“‡©≈’Ë¬°”≈—ß·√ß

‡©◊Õπ¢Õß«“√‘‚Õ≈‘ß§å∑Ÿ·≈–æ“π“‡«’¬‡ÕøÕß®ÿ¥»Ÿπ¬å ‰¡à¡’

§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬”§—≠ 

 „πà«π¢Õß‡´≈åø·Õ¥Œ’´’ø‡√´‘π´’‡¡πµåÕß™π‘¥π—Èπ  

√’‰≈πå‡ÕÁ°´å¬Ÿ√âÕ¬„Àâ§à“‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ∑’Ë¡“°°«à“

¡—≈µ‘≈‘ß§åª√‘π∑å º≈¢Õß°“√»÷°…“·¥ß„Àâ‡ÀÁπ∂÷ß§à“

‡©≈’Ë¬°”≈—ß·√ß‡©◊Õπ¢Õß‡√´‘π´’‡¡πµå·µà≈–™π‘¥∑’Ëµà“ß°—π 

´÷Ëß¢—ÈπµÕπ°“√„™âß“π¢Õß‡√´‘π´’‡¡πµå∑’Ëµà“ß™π‘¥°—π °Á¡“

¡’à«π„π°“√∑’Ë∑—πµ·æ∑¬å®–‡≈◊Õ°„™â‡√´‘π´’‡¡πµå·µà≈–

™π‘¥„Àâ‡À¡“–¡„π°“√∑”ß“π·µà≈–°√≥’¥â«¬ 

      

°‘µµ‘°√√¡ª√–°“» 
 ¢Õ¢Õ∫§ÿ≥∫√‘…—∑“¡‡ÕÁ¡‡Õ‡ªÑ  ∫√‘…—∑·Õ°µ’ÕÕπ

·≈–∫√‘…—∑¬Ÿπ‘µ’È ®”°—¥∑’Ë‰¥â‡Õ◊ÈÕ‡øóôÕ«—¥ÿ‘Èπ‡ª≈◊Õß„π°“√

∑”«‘®—¬§√—Èßπ’È ¿“§«‘™“π‘µ‘‡«™»“µ√å §≥–·æ∑¬»“µ√å   

¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ∑’Ë‡Õ◊ÈÕ‡øóôÕ∂“π∑’Ë·≈–„Àâ§«“¡

Õπÿ‡§√“–Àå„π°“√„™âß“π°≈âÕß®ÿ≈∑√√»πå‡∑Õ√‘‚Õ-

‰¡‚§√‚§æ (Steriomicroscope) ·≈–√–∫∫∫—π∑÷°¿“æ 

§≥–«‘∑¬“»“µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ∑’Ë‡Õ◊ ÈÕ‡øóôÕ

∂“π∑’Ë·≈–„Àâ§«“¡Õπÿ‡§√“–Àå„π°“√„™âß“π°≈âÕß®ÿ≈∑√√»πå 

Õ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥  ‡®â“Àπâ“∑’Ë»Ÿπ¬å«‘®—¬∑“ß∑—πµ-

°√√¡ ‡®â“Àπâ“∑’Ë§≈‘π‘°∫—≥±‘µ»÷°…“ ·≈–§≥–∑—πµ-

·æ∑¬»“µ√å¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå 

‡§√◊ËÕß¡◊Õ  Õÿª°√≥å  ∂“π∑’Ë·≈–∑ÿππ—∫πÿπ„π°“√∑”

«‘®—¬„π§√—Èßπ’È 
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