
§«“¡·¢Áß·√ß¬÷¥‡©‹◊Õπ√–À«à“ß‡√´‘π´’‡¡πµå·≈–‡π◊ÈÕøíπà«πµ—«øíπ 
The Shear Bond Strength between Resin Cements

and Coronal Dentin
ª“®√’¬å  Õ‘Ë¡Õÿ¥¡1, »‘√‘æß»å  »‘√‘¡ß§≈«—≤π–2, π¿“æ√  Õ—®©√‘¬–æ‘∑—°…å2 

1π—°»÷°…“√–¥—∫ª√–°“»π’¬∫—µ√∫—≥±‘µ™—ÈπŸß∑“ß«‘∑¬“»“µ√å°“√·æ∑¬å§≈‘π‘° ·¢πß«‘™“∑—πµ°√√¡∫Ÿ√≥– 
“¢“∑—πµ·æ∑¬»“µ√å §≥–∑—πµ·æ∑¬»“µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à 

2¿“§«‘™“∑—πµ°√√¡∫Ÿ√≥–·≈–ª√‘∑—πµ«‘∑¬“ §≥–∑—πµ·æ∑¬»“µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à 
Pajaree  Im-udom1, Siripong  Sirimongkolwattana2, Napaporn  Adchariyapitak2 

1Highher graduate student, Restorative Dentistry, Faculty of Dentistry, Chiang Mai University 
2Department of Restorative Dentistry and Periodontology, Faculty of Dentistry, Chiang Mai University 

 
™¡.∑—πµ“√ 2553; 31(1) : 77-84 
CM Dent J 2010; 31(1) : 77-84 

∫∑«‘∑¬“°“√ 
Original Article 

∫∑§—¥¬àÕ 
 «—µ∂ÿª√–ß§å‡æ◊ËÕª√–‡¡‘π§à“§«“¡·¢Áß·√ß‡©◊Õπ

‡©≈’Ë¬√–À«à“ß‡√´‘π´’‡¡πµå 3 √–∫∫ (‚∑∑—≈ ‡Õ∑å™ ‡´≈åø 

‡Õ∑å™™‘ß ‡´≈åø·Õ¥Œ’´’ø) °—∫‡π◊ÈÕøíπà«πµ—«øíπ π”à«π

µ—«øíπ°√“¡πâÕ¬®”π«π 40 ´’Ë °√Õ·∫àß§√÷Ëßøíπ „π·π«

·°â¡≈‘Èπ ®“°π—Èπµ—¥™‘Èπß“π·µà≈–™‘Èπ„π·π«„°≈â°≈“ß-

‰°≈°≈“ß‚¥¬Àà“ß®“°√Õ¬µàÕ‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ 1 

¡‘≈≈‘‡¡µ√ π”™‘Èπøíπ∑’Ë‰¥â¡“Ωíß≈ß„π·∫∫Õ–≈Ÿ¡‘‡π’¬¡

∑√ß°√–∫Õ°‚¥¬¬÷¥¥â«¬Õ–§√‘≈‘°‡√´‘π™π‘¥∫à¡‡Õß ®“°

π—Èπ¢—¥º‘«·∑àßÕ–§√‘≈‘°¥â«¬°√–¥“…∑√“¬πÈ”‡∫Õ√å 600 

·∫àß™‘Èπß“πÕÕ°‡ªìπ 4 °≈ÿà¡Ê ≈– 20 ™‘Èπ‚¥¬«‘∏’ÿà¡  

√â“ß·∑àß‡√´‘π§Õ¡æÕ‘µ∑√ß°√–∫Õ°®”π«π 80 ·∑àß

¥â«¬«—¥ÿ‡√´‘π§Õ¡æÕ‘µ™π‘¥øî≈‡∑°´å ·´¥“¡Àâ“

»Ÿπ¬å¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 2 ¡‘≈≈‘‡¡µ√ §«“¡Ÿß 3 

¡‘≈≈‘‡¡µ√ ·≈–∑”°“√¬÷¥µ‘¥™‘Èπß“π°—∫‡π◊ÈÕøíπà«πµ—«

øíπ°—∫‡√´‘π´’‡¡πµå¥—ßπ’È °≈ÿà¡∑’Ë 1 ¬÷¥µ‘¥™‘Èπß“π¥â«¬ 

«“√‘‚Õ≈‘ß§å∑Ÿ °≈ÿà¡∑’Ë 2 ¬÷¥µ‘¥™‘Èπß“π¥â«¬æ“π“‡«’¬√å‡Õø

Õß®ÿ¥»Ÿπ¬å °≈ÿà¡∑’Ë3 ¬÷¥µ‘¥™‘Èπß“π¥â«¬√’‰≈‡Õ°´å¬Ÿ√âÕ¬  

°≈ÿà¡∑’Ë4 ¬÷¥µ‘¥™‘Èπß“π¥â«¬¡—≈µ‘≈‘ß§åª√‘π∑å π”™‘Èπß“π

‰ª·™à„ππÈ”Õÿ≥À¿Ÿ¡‘ 37±2 Õß»“‡´≈‡´’¬ ‡ªìπ‡«≈“ 24 

™—Ë«‚¡ß ®“°π—Èπ∑¥Õ∫§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ¥â«¬

‡§√◊ËÕß∑¥Õ∫“°≈™π‘¥Õ‘πµ√Õπ∑’Ë§«“¡‡√Á«À—«°¥ 

Abstract 
 The purpose of this study was to evaluate 

the mean shear bond strength between 3 systems 

of resin cements (total etch, self etch, self 

adhesive) and coronal dentin. The crowns of 40 

extracted premolars were split longitudinally in 

buccolingual direction, and then split in 

mesiodistal direction (from DEJ 1 mm). The 

crowns were mounted in aluminum ring with self 

cure acrylic resin. Specimens were wet abraded 

with 600-grit SiC paper and randomly divided  

into 4 groups (n=20). Eighty cylinders were 

made with Filtex® Z350 composite resin (Ø 2 mm., 

3 mm. in thickness). Composite resin specimens 

were bonded with dentin specimens by using 

either resin cement Variolink® II (Group1), 

Panavia™ F2.0 (Group2), RelyX™ U100 

(Group 3), and Multilink® sprint (Group 4) 

strictly following manufacturer’s instructions. 

The specimens were stored in water at 37±2°C 

for 24 hours. The specimens were tested to 

failure by a Instron® universal testing machine at 
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∫∑π” 
 §«“¡”‡√Á®¢Õß°“√∫Ÿ√≥–øíπ¥â«¬§√Õ∫øíπ·≈–

–æ“πøíπ ‘Ëß”§—≠ª√–°“√Àπ÷Ëß§◊Õ°“√¬÷¥§√Õ∫øíπ

·≈––æ“πøíπ„Àâµ‘¥°—∫øíπÀ≈—°¥â«¬´’‡¡πµå∑“ß∑—πµ-

°√√¡ (dental luting cement) ´’‡¡πµå∂Ÿ°π”¡“„™â §√—Èß

·√°‚¥¬ Sorel ªï §.». 1856 ·≈–¡’°“√æ—≤π“Õ¬à“ßµàÕ

‡π◊ËÕß ‡æ◊ËÕ„Àâ‰¥â´’‡¡πµå∑’Ë¡’§ÿ≥¡∫—µ‘µ√ßµ“¡§«“¡µâÕß 

°“√¢Õß∑—πµ·æ∑¬å„Àâ¡“°∑’Ëÿ¥(1)   

 ‡√´‘π´’‡¡πµå“¡“√∂·∫àß‰¥âÀ≈“¬√–∫∫(2,3) 

 1. √–∫∫‚∑∑—≈‡Õ∑å™ (total etch system) §◊Õ√–∫∫∑’Ë

¡’°“√‡µ√’¬¡º‘«øíπ¥â«¬°√¥øÕøÕ√‘° ·≈–°“√„™â√–∫∫

“√¬÷¥µ‘¥ (adhesive system) °àÕπ°“√¬÷¥µ‘¥¥â«¬‡√´‘π

´’‡¡πµå 

 2. √–∫∫‡´≈åø‡Õ∑å™™‘ß (self etching system) §◊Õ

√–∫∫∑’Ë¡’°“√„™âÕπÿæ—π∏å¢Õß°√¥∑’Ë¡’Õ¬Ÿà„π“√¬÷¥µ‘¥„π

°“√‡µ√’¬¡º‘«øíπ‡™àπ Õπÿæ—π∏å¢Õß°√¥øÕøÕ√‘° °àÕπ

°“√¬÷¥µ‘¥¥â«¬‡√´‘π´’‡¡πµå 

 3. √–∫∫‡´≈åø·Õ¥Œ’´’ø (self adhesive) §◊Õ√–∫∫∑’Ë

¡’‰¡à¡’°“√‡µ√’¬¡º‘«øíπ°àÕπ°“√¬÷¥µ‘¥¥â«¬‡√´‘π´’‡¡πµå 

0.5 ¡‘≈≈‘‡¡µ√µàÕπ“∑’ ·≈–π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå

∑“ß∂‘µ‘ ¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß

‡¥’¬«√à«¡°—∫°“√‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ™π‘¥∑Ÿ°’¬å  º≈°“√

∑¥≈Õß æ∫«à“§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬ (‡¡°°–

ª“§“≈) °≈ÿà¡∑’Ë 1,2,3,4 §◊Õ 19.71±4.60, 17.36±5.42, 

5.03±0.91, 2.85±0.93 µ“¡≈”¥—∫  ‚¥¬°≈ÿà¡∑’Ë 1 ·≈– 2 

¡’ §à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬‰¡à·µ°µà“ß°—πÕ¬à“ß¡’

π—¬”§—≠∑“ß∂‘µ‘ (p>0.05) ·µàŸß°«à“°≈ÿà¡∑’Ë3 ·≈– 4  

Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p<0.05) √ÿªº≈°“√∑¥≈Õß 

§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬√–À«à“ß‡√´‘π´’‡¡πµå°—∫

‡π◊ÈÕøíπà«πµ—«øíπ °≈ÿà¡∑’Ë1 ·≈–°≈ÿà¡∑’Ë 2 Ÿß°«à“°≈ÿà¡∑’Ë 

3 ·≈– 4  Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p<0.05)    

 

§””§—≠: §«“¡·¢Áß·√ß¬÷¥‡©◊Õπ ‡√ ‘́π ’́‡¡πµå ‡π◊ÈÕøíπ 

à«πµ—«øíπ 

a crosshead speed of 0.5 mm./min. Shear bond 

strength data (MPa) were analyzed with one-way 

ANOVA and Tukey’s multiple comparison test 

(p<.05) Results showed the mean shear bond 

strength (MPa) were: Group 1 19.71±4.60,  

Group 2 17.36±5.42, Group 3 5.03±0.91; Group4 

2.85±0.93. Group1 and 2 resulted statistically no 

significant difference was found (p>0.05)  but 

higher mean shear bond strengths (p<0.05) than 

group 3 and 4. Conclusion of this study was the 

means shear bond strength between resin 

cements and coronal dentins of group 1 and 2 

were higher significant difference than group 3 

and 4.  

 

Keywords: Shear bond strength, Resin cement, 

Coronal Dentin 

 ¡’°“√»÷°…“¡“°¡“¬‡°’Ë¬«°—∫§à“·√ß¬÷¥µ‘¥¢Õß‡√´‘π

´’‡¡πµå™π‘¥µà“ßÊ „π°“√¬÷¥™‘Èπß“π∫Ÿ√≥–°—∫øíπÀ≈—° æ∫

«à“§à“·√ß¬÷¥µ‘¥∑’Ë‰¥â®“°°“√„™â‡√´‘π´’‡¡πµå™π‘¥‚∑∑—≈-

‡Õ∑å™„Àâ§à“Ÿßÿ¥∑—Èß„π‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ(4,5) ·µà¡’¢—Èπ

µÕπ°“√„™âß“π∑’Ë¡’§«“¡ÕàÕπ‰À«·≈–¬ÿàß¬“° ‡™àπ °“√„™â

°√¥øÕøÕ√‘°°—¥“√Õπ‘π∑√’¬å„π‡π◊ ÈÕøíπ·≈–°”®—¥

™— Èπ‡¡’¬√åπ“π‡°‘π‰ª‡æ◊ ËÕ‡º¬º÷ Ëß‚§√ß¢à“¬§Õ≈≈“‡®π 

∑”„Àâ‰¥â§«“¡≈÷°¢Õß™—Èπ‚§√ß¢à“¬§Õ≈≈“‡®π¡“°‡°‘π‰ª 

Õ“®∑”„Àâ‡√´‘π´’‡¡πµå‰¡à“¡“√∂·∑√°´÷¡≈ß‰ª‰¥â®π‡µÁ¡

§«“¡≈÷°∑’Ë°√¥°—¥ ∑”„Àâ‡°‘¥Õ“°“√‡’¬«øíπ¿“¬À≈—ß°“√

¬÷¥™‘Èπß“π∫Ÿ√≥–(6) πÕ°®“°π’È™àÕß«à“ß∑’Ë‡À≈◊ÕÕ¬Ÿà„µâ™—Èπ

‰Œ∫√‘¥ ∑’Ë‡√´‘π´’‡¡πµå·∑√°´÷¡≈ß‰ª‰¡à∂÷ßÕ“®‡ªìπ®ÿ¥‡√‘Ë¡

µâπ¢Õß§«“¡≈â¡‡À≈«¢Õß°“√¬÷¥µ‘¥∑’ Ë®–‡°‘¥¢÷ Èπ„π

Õπ“§µ(7) ‡√´‘π´’‡¡πµå√–∫∫‡´≈åø‡Õ∑å™™‘ß∂Ÿ°æ—≤π“¢÷Èπ

‡æ◊ËÕ„Àâ„™âß“πßà“¬·≈–™à«¬·°âªí≠À“¢Õß√–∫∫‚∑∑—≈‡Õ∑™å 

‚¥¬‡√´‘π´’‡¡πµå√–∫∫‡´≈åø‡Õ∑å™™‘ß “¡“√∂≈¥°“√‡°‘¥

™àÕß«à“ß„µâ™—Èπ‰Œ∫√‘¥·≈–ªÑÕß°—π°“√‡’¬«øíπ À≈—ß°“√¬÷¥

™‘Èπß“π∫Ÿ√≥–‰¥â(7) Õ¬à“ß‰√°Áµ“¡§à“·√ß¬÷¥µ‘¥°—∫‡§≈◊Õ∫ 

øíπ∑’ Ë‰¥â®“°‡√´‘π´’‡¡πµå√–∫∫π’È¡’§à“µË”°«à“√–∫∫‚∑-
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∑—≈‡Õ∑å™(8) °“√„™â°√¥øÕøÕ√‘°‡æ◊ËÕ™à«¬‡æ‘Ë¡§à“·√ß¬÷¥

µ‘¥√–À«à“ß‡√´‘π´’‡¡πµå√–∫∫‡´≈åø‡Õ∑å™™‘ß°—∫‡§≈◊Õ∫øíπ 

§«√„™â¥â«¬§«“¡√–¡—¥√–«—ß‚¥¬‡≈◊Õ°„™â‡©æ“–∫√‘‡«≥

‡§≈◊Õ∫øíπ‡∑à“π—Èπ ‡π◊ËÕß®“°À“°„™â∫√‘‡«≥‡π◊ÈÕøíπÕ“®

∑”„Àâ‡°‘¥ªí≠À“‡™àπ‡¥’¬«°—∫√–∫∫‚∑∑—≈‡Õ∑å™‰¥â(9) 

 ‡√´‘π´’‡¡πµå√–∫∫‡´≈åø·Õ¥Õ’´’ø‡ªìπ√–∫∫∑’Ë„™âß“π

ßà“¬·≈––¥«°∑’Ëÿ¥·µà§à“·√ß¬÷¥µ‘¥°—∫‡§≈◊Õ∫øíπÀ√◊Õ

‡π◊ÈÕøíπ∑’Ë‰¥â¡’§à“µË”ÿ¥ °“√„™â°√¥øÕøÕ√‘°™à«¬ª√—∫

¿“æ‡π◊ÈÕøíπ°àÕπ°“√¬÷¥µ‘¥¥â«¬‡√´‘π´’‡¡πµå√–∫∫‡´≈åø

·Õ¥Õ’´’ø æ∫«à“‰¡à“¡“√∂‡æ‘Ë¡§à“·√ß¬÷¥µ‘¥ ·µà∑”„Àâ

§à“·√ß¬÷¥µ‘¥∑’Ë‰¥âµË”≈ßÕ¬à“ß¡’π—¬”§—≠ ‡æ√“–§«“¡¢âπ

Àπ◊¥¢Õß‡√´‘π´’‡¡πµå√–∫∫π’È ∑”„Àâ‰¡à“¡“√∂·∑√°´÷¡

≈ß‰ª„π™—Èπ§Õ≈≈“‡®π∑’Ë∂Ÿ°‡µ√’¬¡‰«â‰¥â ·µà‡π◊ËÕß®“°‡√´‘π

´’‡¡πµå√–∫∫‡´≈åø·Õ¥Õ’´’ø¡’°“√„™âß“πßà“¬·≈––¥«° 

®÷ß∑”„Àâ‡√´‘π´’‡¡πµå√–∫∫π’È¡’·π«‚πâ¡‡ªìπ∑’Ëπ‘¬¡π”¡“„™â

¡“°¢÷Èπ ·¡â«à“∫“ß°“√»÷°…“æ∫«à“¡’§à“·√ß¬÷¥µ‘¥°—∫‡§≈◊Õ∫ 

øíπ·≈–‡π◊ÈÕøíππâÕ¬°«à“√–∫∫‚∑∑—≈‡Õ∑å™·≈–‡´≈åø‡Õ∑å™-

™‘ß(10) Õ¬à“ß‰√°Áµ“¡¬—ß¡’°“√»÷°…“‡°’Ë¬«°—∫‡√´‘π´’‡¡πµå

√–∫∫π’ÈπâÕ¬ ®”‡ªìπµâÕß¡’°“√»÷°…“∂÷ß§à“§«“¡·¢Áß·√ß

¬÷¥‡©◊Õπ√–À«à“ß‡√´‘π´’‡¡πµå√–∫∫‡´≈åø·Õ¥Õ’´’ø°—∫‡π◊ÈÕ

øíπ¡“°¢÷Èπ ‡æ◊ËÕ„™âª√–°Õ∫‡ªìπ·π«∑“ß„π°“√π”‡√´‘π

´’‡¡πµå√–∫∫‡´≈åø·Õ¥Õ’´’ø¡“„™â¬÷¥µ‘¥‡π◊ÈÕøíπ∑“ß§≈‘π‘°

µàÕ‰ª  

 ß“π«‘®—¬π’È¡’«—µ∂ÿª√–ß§å‡æ◊ËÕ»÷°…“§à“§«“¡·¢Áß·√ß

‡©◊Õπ‡©≈’Ë¬√–À«à“ß‡√´‘π´’‡¡πµå·≈–‡π◊ÈÕøíπà«πµ—«øíπ ∑’Ë

¬÷¥µ‘¥¥â«¬‡√´‘π´’‡¡πµå 3 √–∫∫ ‚¥¬√–∫∫‚∑∑—≈‡Õ∑å™ §◊Õ 

«“√‘‚Õ≈‘ß§å∑Ÿ (Variolink® II) √–∫∫‡´≈åø‡Õ∑å™™‘ß§◊Õ 

æ“π“‡«’¬‡ÕøÕß®ÿ¥»Ÿπ¬å (Panavia™ F 2.0) √–∫∫

‡´≈åø·Õ¥Œ’´’ø 2 ™π‘¥§◊Õ √’‰≈‡Õ°´å¬Ÿ√âÕ¬ (RelyX™
U100) ·≈–¡—≈µ‘≈‘ß§åª√‘π∑å (Multilink® Sprint)  ‚¥¬

‡ªìπ°“√∑¥Õ∫™‘Èπß“π√–¬–—Èπ µ“¡¢—ÈπµÕπ°“√‡°Á∫™‘Èπ

ß“πµ“¡¢âÕ°”Àπ¥¢ÕßÕß§å°“√¡“µ√∞“ππ“π“™“µ‘∑’-

Õ“√å 11405(11) 

      

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
 ‡°Á∫øíπ°√“¡πâÕ¬¢Õß¡πÿ…¬å®”π«π 40 ´’Ë „π“√ 

≈–≈“¬‰∑¡Õ≈§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.01 (tymol solution 
0.01%) π”øíπ¡“µ—¥à«π√“°øíπÕÕ°„µâµàÕà«πµË”ÿ¥

∫√‘‡«≥ √Õ¬µàÕ‡§≈◊Õ∫øíπ·≈–‡§≈◊Õ∫√“°øíπ (cemento-
enamel junction) ¥â“π·°â¡ (buccal) 1 ¡‘≈≈‘‡¡µ√ ‚¥¬

„™â·ºàπ°√Õ°“°‡æ™√ (diamond disc) ®“°π—Èπ°√Õ·∫àß

§√÷Ëßøíπ„π·π«·°â¡-≈‘Èπ (bucco-lingual) ‰¥â™‘Èπß“π 2 ™‘Èπ

§◊Õ ¥â“π„°≈â°≈“ß (mesial) ·≈–¥â“π‰°≈°≈“ß (distal) 
√«¡™‘Èπß“π∑—ÈßÀ¡¥ 80 ™‘Èπ π”™‘Èπß“π·µà≈–™‘Èπ¡“¢’¥‡âπ

„Àâ¢π“π°—∫·π«·°πµ—«øíπ ‚¥¬¡’√–¬–Àà“ß®“°√Õ¬µàÕ

‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ (dento-enamal junction) 1 

¡‘≈≈‘‡¡µ√ µ—¥øíπµ“¡‡âπ∑’Ë¢’¥‰«â¥â«¬·ºàπ°√Õ°“°‡æ™√

„π·π«„°≈â°≈“ß‰°≈°≈“ß (mesio-distal)  
 π”™‘Èπß“π∑’Ë‰¥âΩíß≈ß„π·∫∫Õ–≈Ÿ¡‘‡π’¬¡∑√ß°√–∫Õ°

‚¥¬¬÷¥¥â«¬Õ–§√‘≈‘°‡√´‘π∫à¡µ—«‡Õß ™π‘¥‡∑¡æ√Õπ 

(Tempron®) ‚¥¬«“ß‡π◊ÈÕøíπ¥â“π·°â¡À—πÕÕ°¥â“ππÕ°

¢Õß·∫∫Õ–≈Ÿ¡‘‡π’¬¡∑√ß°√–∫Õ° ¢—¥º‘«·∑àßÕ–§√‘≈‘°¥â«¬ 

°√–¥“…∑√“¬ (silicon-carbide paper) ‡∫Õ√å 600 ‡æ◊ËÕ

§«∫§ÿ¡°“√‡°‘¥™—Èπ‡¡’¬√å„Àâ¡’§«“¡Àπ“„°≈â‡§’¬ß°—π(12)  

∑”§«“¡–Õ“¥™‘Èπ∑¥≈Õß¥â«¬‡§√◊ËÕßÕ—≈µ√“‚´π‘§ 10 

π“∑’ ®“°π—Èππ”™‘Èπ‡∑ª°“«„√Ÿª«ß·À«π‡âπºà“π»Ÿπ¬å 

°≈“ß¿“¬„π 1 ¡‘≈≈‘‡¡µ√ µ‘¥„Àâ√Ÿ∑’Ë‡®“–Õ¬Ÿàµ”·ÀπàßŸß

°«à“√Õ¬µàÕ‡§≈◊Õ∫øíπ·≈–‡§≈◊Õ∫√“°øíπ 2 ¡‘≈≈‘‡¡µ√ 

‡æ◊ËÕ§«∫§ÿ¡∫√‘‡«≥¬÷¥µ‘¥¢Õß‡√´‘π´’‡¡πµå∑’Ë∑”°“√∑¥ 

Õ∫ 

 √â“ß·∑àß§Õ¡æÕ‘µ‡√´‘π∑√ß°√–∫Õ°¢π“¥‡âπ

ºà“π»Ÿπ¬å°≈“ß 2 ¡‘≈≈‘‡¡µ√ §«“¡Ÿß 3 ¡‘≈≈‘‡¡µ√ ¥â«¬

·∫∫√â“ß™‘Èπß“π™π‘¥·¬°à«π (split mold) Õÿ¥¥â«¬«—¥ÿ

‡√´‘π§Õ¡æÕ‘µ™π‘¥øî≈‡∑°´å·´¥“¡Àâ“»Ÿπ¬å  (Filtex® 
Z350) ©“¬·ß 40 «‘π“∑’  

   ®“°π—Èπÿà¡·∫àß™‘Èπ∑¥≈ÕßÕÕ°‡ªìπ 4 °≈ÿà¡Ê ≈– 20 

™‘Èπ ‡µ√’¬¡º‘«™‘Èπß“π¥—ßµ“√“ß∑’Ë1          

 À≈—ß®“°‡µ√’¬¡º‘«‡π◊ÈÕøíπ·≈â«π”·∑àß‡√´‘π§Õ¡æÕ-

‘µ¡“¬÷¥‚¥¬°“√ÿà¡ ¥â«¬‡√´‘π´’‡¡πµå·µà≈–√–∫∫µ“¡

∫√‘…—∑ºŸâº≈‘µ°”Àπ¥ ‚¥¬¬÷¥·∑àß‡√ ‘́π§Õ¡æÕ‘µ∑’Ëµ”·Àπàß 

Ÿß°«à“√Õ¬µàÕ‡§≈◊Õ∫øíπ·≈–‡§≈◊Õ∫√“°øíπ 2 ¡‘≈≈‘‡¡µ√ 

°¥¥â«¬·√ß 50 π‘«µ—π ®“°π—Èπ©“¬·ß 40 «‘π“∑’ ‰¥â™‘Èπ

∑¥Õ∫®”π«π 80 §Ÿà °àÕππ”‰ª·™à„ππÈ”°≈—ËπÕÿ≥À¿Ÿ¡‘ 

37±2 Õß»“‡´≈‡´’¬ 24 ™—Ë«‚¡ß ∑¥Õ∫§à“§«“¡·¢Áß·√ß

¬÷¥‡©◊Õπ¢Õß™‘Èπß“π∑’Ë‰¥â ¥â«¬‡§√◊ËÕß∑¥Õ∫“°≈™π‘¥

Õ‘πµ√Õπ (Instron® universal testing machine) ∑’Ë
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§«“¡‡√Á«À—«°¥ 0.5 ¡‘≈≈‘‡¡µ√µàÕπ“∑’ À≈—ß°“√∑¥Õ∫

ÿà¡™‘Èπß“π·µà≈–°≈ÿà¡°“√∑¥Õ∫°≈ÿà¡≈– 2 ™‘Èπ ‡æ◊ËÕµ√«®

Õ∫æ◊Èπº‘«°“√·µ°À—°¢Õß°“√¬÷¥µ‘¥¥â«¬°≈âÕß®ÿ≈∑√√»πå

Õ‘‡≈Á°µ√Õπ™π‘¥àÕß°√“¥ (SEM) π”§à“§«“¡·¢Áß·√ß¬÷¥

‡©◊Õπ¡“«‘‡§√“–Àåº≈∑“ß∂‘µ‘¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√

ª√«π·∫∫∑“ß‡¥’¬« (One-way ANOVA) ·≈–‡ª√’¬∫

‡∑’¬∫‡™‘ß´âÕπ™π‘¥∑Ÿ°’¬å (Tukey’s  multiple  compari-
sion) ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬¢Õß

·µà≈–°≈ÿà¡ 

 

º≈°“√∑¥≈Õß 
 ®“°º≈°“√∑¥≈Õßæ∫«à“°≈ÿà¡∑’Ë1 ‡√´‘π´’‡¡πµå™π‘¥

«“√‘‚Õ≈‘ß§å∑Ÿ¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬ ·≈–§à“

‡∫’Ë¬ß‡∫π¡“µ√∞“π (Mean±Standard deviation) 

‡∑à“°—∫ 19.71±4.60 ‡¡°°–ª“§“≈ °≈ÿà¡∑’Ë 2 ‡√´‘π-

´’‡¡πµå™π‘¥æ“π“‡«’¬√å‡ÕøÕß®ÿ¥»Ÿπ¬å¡’§à“§«“¡·¢Áß·√ß

¬÷¥‡©◊Õπ‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π 17.36±5.42  

‡¡°°–ª“§“≈ °≈ÿà¡∑’Ë 3 ‡√´‘π´’‡¡πµå™π‘¥√’‰≈‡Õ°´å¬Ÿ√âÕ¬

¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π 

5.04±0.91 ‡¡°°–ª“§“≈ ·≈–°≈ÿà¡∑’Ë4 ‡√´‘π´’‡¡πµå™π‘¥

¡—≈µ‘≈‘ß§åª√‘π∑å ¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬·≈–§à“

‡∫’Ë¬ß‡∫π¡“µ√∞“π 2.85±0.93 ‡¡°°–ª“§“≈ (µ“√“ß 

∑’Ë 2) 

µ“√“ß∑’Ë 2 ·¥ß§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬·≈–à«π‡∫’Ë¬ß

‡∫π¡“µ√∞“π¢Õß™‘Èπ∑¥Õ∫„π·µà≈–°≈ÿà¡∑¥≈Õß 
Table 2  The mean shear bond strength±standard 

deviation in each group. 
Group The mean shear bond strength and standard 

Deviation (MPa) 
Group 1 19.71±4.60a 
Group 2 17.36±5.42a 
Group 3 5.04±0.91b 
Group 4 2.85±0.93b 

Means with the same latter are not significantly different (p>.05) 

 

 ‡¡◊ËÕπ”¢âÕ¡Ÿ≈¡“«‘‡§√“–Àå∑“ß∂‘µ‘æ∫«à“°≈ÿà¡∑’Ë 1 ‡√ ‘́π

´’‡¡πµå™π‘¥«“√‘‚Õ≈‘ß§å∑Ÿ¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬

‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ë 2 ‡√´‘π´’‡¡πµå™π‘¥æ“π“‡«’¬√å‡Õø

Õß®ÿ¥»Ÿπ¬åÕ¬à“ß¡’π—¬”§—≠ (p>0.05) ·≈–°≈ÿà¡∑’Ë3 ‡√´‘π

´’‡¡πµå™π‘¥√’‰≈‡Õ°´å¬Ÿ√âÕ¬¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ

‡©≈’Ë¬‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ë4 ‡√´‘π´’‡¡πµå™π‘¥¡—≈µ‘≈‘ß§å 

ª√‘π∑åÕ¬à“ß¡’π—¬”§—≠ (p>0.05) ∑—Èßπ’È°≈ÿà¡∑’Ë 1 ·≈–

°≈ÿà¡∑’Ë 2 ¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬Ÿß°«à“°≈ÿà¡∑’Ë 3 

·≈–°≈ÿà¡∑’Ë 4 Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p<0.05) 

 

∫∑«‘®“√≥å 
 ·π«‚πâ¡°“√„™â‡√´‘π´’‡¡πµå„π°“√¬÷¥™‘Èπß“π∫Ÿ√≥–

®“°ÀâÕßªØ‘∫—µ‘°“√∑—πµ°√√¡¡’¡“°¢÷Èπ ‚¥¬‡©æ“–ß“π

∑“ß∑—πµ°√√¡∑’Ë‡°’Ë¬«¢âÕß°—∫§«“¡«¬ß“¡‡™àπ ß“π∑—πµ-

°√√¡À—µ∂°“√ À√◊Õß“π§√Õ∫øíπ·≈––æ“πøíπ(12) ‡π◊ËÕß 

®“°‡√´‘π´’‡¡πµå¡’§ÿ≥¡∫—µ‘∑“ß°“¬¿“æ∑’Ë¥’ ‡™àπ ¡’

§«“¡·¢Áß·√ßŸß ¡’·√ß¬÷¥·πàπ°—∫º‘«øíπŸß ¡’°“√≈–≈“¬

µ—«µË” ™à«¬≈¥°“√√—Ë«´÷¡∫√‘‡«≥¢Õ∫ Õ’°∑—Èß¬—ß¡’’„Àâ‡≈◊Õ°

‡æ◊ËÕ§«“¡«¬ß“¡(1) 

 ®“°°“√»÷°…“π’Èæ∫«à“°≈ÿà¡∑’Ë 1 ‡√´‘π´’‡¡πµå™π‘¥«“-

√‘‚Õ≈‘ß§å∑Ÿ¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬Ÿß∑’Ëÿ¥ ‚¥¬

°√¥øÕøÕ√‘°∑’ Ë„™â‡µ√’¬¡¿“æº‘«‡π◊ ÈÕøíπ®–≈–≈“¬ 

Õπ‘π∑√’¬å“√ °”®—¥™—Èπ‡¡’¬√å·≈–‡¡’¬√åæ≈—°ÕÕ°®“°

‡π◊ÈÕøíπ ‡π◊ÈÕøíπ¡’°“√‡º¬º÷Ëß‚§√ß¢à“¬§Õ≈≈“‡®π·≈–∑àÕ

‡π◊ÈÕøíπ‡ªî¥°«â“ß¢÷Èπ ‡¡◊ËÕ∑“´‘π·∑§‰æ√‡¡Õ√å·≈–·Õ¥-

Œ’´’øµ—«∑”≈–≈“¬∑’Ë‡ªìπÕ–´‘‚µπ ®–™à«¬‰≈à§«“¡™◊Èπà«π

‡°‘π(13) ·≈–™à«¬ªÑÕß°—π‚§√ß¢à“¬§Õ≈≈“‡®π‰¡à„Àâ¬ÿ∫µ—« 

‡æ◊ËÕ„Àâ‡√´‘π‚¡‚π‡¡Õ√å„π‡Œ≈‘‚Õ∫Õπ¥å·∑√°´÷¡≈ß‰ª ·≈–

µ“√“ß∑’Ë 1 ·¥ß°≈ÿà¡·≈–«‘∏’„™â‡√´‘π´’‡¡πµå„π·µà≈–°≈ÿà¡  
Table 1 Groups and manufacturer’s instructions 

Group Etching Primer Bonding 
Group 1 
Variolink® II 

Apply 
Phosphoric 
acid 15 
secs. Rinse 

Apply Syntac® 
Primer 15 secs. 
Blow with 
clean air 

Apply Syntac® 
Adhesive 15 
secs. Blow with 
clean air. Apply 
Variolink® II  

Group 2 
Panavia® F2.0 

- Mixed ED 
primer (A and 
B). Apply for 
60 secs. Blow 
with clean air 

Apply  
Panavia™ F2.0 

Group 3 
RelyX™ U100 

- - Apply  
RelyX™ U100 

Group 4 
Multilink® 
Sprint 

- - Apply Multilink® 
Sprint 
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‡¡◊ËÕ∫à¡µ—«‡µÁ¡∑’Ë‡°‘¥‡ªìπ™—Èπ‰Œ∫√‘¥·≈–‡√´‘π·∑° (resin 
tag) „π‡π◊ÈÕøíπ´÷ËßÕ¥§≈âÕß°—∫°“√»÷°…“¢Õß Van 
Meerbeek ·≈–§≥–(15) ∑’Ë°≈à“««à“°≈‰°°“√¬÷¥µ‘¥æ◊Èπ

∞“π¢Õß∑“ß™‘Èπß“π∑—πµ°√√¡∫Ÿ√≥–¥â«¬‡√´‘π´’‡¡πµå §◊Õ

°“√¬÷¥µ‘¥‡™‘ß°≈√–¥—∫‰¡§√Õπ (micro-mechanical 
interlocking) ´÷Ëß‡°‘¥®“°‡√´‘π‚¡‚π‡¡Õ√å ·∑√°´÷¡≈ß‰ª

·∑π∑’Ëà«π·√à∏“µÿ¢Õß‡π◊ÈÕøíπ ·≈–®“°°“√»÷°…“¢Õß 

Abdalla ·≈–§≥–(16) æ∫«à“º≈¢Õß°“√¬÷¥µ‘¥‡™‘ß°≈

√–¥—∫‰¡§√Õπ¢Õß‡√´‘π´’‡¡πµå‡°‘¥®“°™—Èπ‰Œ∫√‘¥ ·≈–

°“√·∑√°´÷¡¢Õß‡√´‘π≈ß‰ª„π‚§√ß¢à“¬§Õ≈≈“‡®π·≈–

∑àÕ‡π◊ÈÕøíπ ®“°°“√àÕß¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ

™π‘¥àÕß°√“¥ (√Ÿª∑’Ë 1) æ∫«à“‡°‘¥™—Èπ‰Œ∫√‘¥™—¥‡®π·≈–¡’

§ÿ≥¿“æ¥’ ¡’‡√´‘π·∑° ·≈–·¢πß¢â“ß (lateral branch) 

¡“° ®÷ß∑”„Àâ¡’§à“·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬Ÿß 

 

 

 

 

 

 

 

 

 

 

√Ÿª∑’Ë 1 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥àÕß

°√“¥·¥ß≈—°…≥å™‘Èπß“π∑’Ë¬÷¥¥â«¬‡√´‘π´’‡¡πµå™π‘¥

«“√‘‚Õ≈‘ß§å∑Ÿ  

Figure 1 SEM of Vario-link® II 
 

 °≈ÿà¡∑’Ë 2 ‡√ ‘́π ’́‡¡πµå™π‘¥æ“π“‡«’¬√å‡ÕøÕß®ÿ¥»Ÿπ¬å 

´÷Ëß‡ªìπ‡´≈åø‡Õ™∑å™‘ß‡√´‘π´’‡¡πµåª√—∫¿“æ º‘«¥â«¬Õ’¥’-

‰æ√‡¡Õ√å∑Ÿ (ED Primer II) ´÷Ëßª√–°Õ∫¥â«¬¢«¥‡Õ·≈–

¢«¥∫’(14) ‡¡◊ËÕº¡°—π®–¡’§à“§«“¡‡ªìπ°√¥¥à“ßª√–¡“≥ 

3 ·µà§«“¡‡ªìπ°√¥¢Õß‚¡‚π‡¡Õ√å°≈ÿà¡∑”ß“π‰¡à“¡“√∂

°”®—¥™—Èπ‡¡’¬√å‰¥âÀ¡¥·≈–‰¡à“¡“√∂≈–≈“¬·√à∏“µÿ≈ß

‰ª‰¥â≈÷°¡“°(17) ∑”„Àâ‡°‘¥™—Èπ‰Œ∫√‘¥∫“ß°«à“‡√´‘π´’‡¡πµå

™π‘¥«“√‘‚Õ≈‘ß§å∑ŸÕ’°∑—Èß‡√´‘π·∑°·≈–·¢πß¢â“ß‡°‘¥πâÕ¬

°«à“°≈ÿà¡∑’Ë 1 (¥—ß√Ÿª∑’Ë 2) ·µà§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ

‡©≈’Ë¬‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬”§—≠ ‡¡◊ËÕ»÷°…“à«πª√–°Õ∫ 

¢ÕßÕ’¥’‰æ√‡¡Õ√å æ∫«à“ª√–°Õ∫¥â«¬‡ÕÁ¡¥’æ’ (MDP : 
Methacryloyloxydecyl dihydrogen phosphate) ∑’Ë¡’

°≈ÿà¡‰Œ¥√Õ°´‘≈ (Hydroxyl) 2 °≈ÿà¡ ´÷Ëß“¡“√∂·≈°

‡ª≈’Ë¬πª√–®ÿ‡°‘¥æ—π∏–‡§¡’°—∫·§≈‡´’¬¡¢Õß‡π◊ÈÕøíπ‰¥â 

‰Œ¥√Õ°´‘Õ–æ“‰∑∑å (hydroxyapatite) ∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà

√Õ∫‚§√ß¢à“¬§Õ≈≈“‡®π∑’Ë∂Ÿ°‡º¬®÷ß“¡“√∂‡°‘¥æ—π∏–

‡§¡’°—∫‚¡‚π‡¡Õ√å°≈ÿà¡∑”ß“π (functional monomer) 
¢Õß‡ÕÁ¡¥’æ’‰¥â ´÷ËßÕ¥§≈âÕß°—∫°“√»÷°…“¢Õß Yoshida 

·≈–§≥–(18) ∑”„Àâ§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬∑’Ë‰¥â‰¡à

·µ°µà“ß°—∫°≈ÿà¡∑’Ë 1 

 

 

 

 

 

 

 

 

 

 

√Ÿª∑’Ë 2 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥àÕß

°√“¥·¥ß≈—°…≥–™‘Èπß“π∑’Ë¬÷¥¥â«¬æ“π“‡«’¬√å‡Õø

Õß®ÿ¥»Ÿπ¬å  

Figure 2 SEM of Panavia™ F2.0 
 

 °≈ÿà¡∑’Ë 3 ‡√´‘π´’‡¡πµå™π‘¥√’‰≈‡Õ°´å¬Ÿ√âÕ¬ ·≈–°≈ÿà¡∑’Ë 

4 ‡√´‘π´’‡¡πµå™π‘¥¡—≈µ‘≈‘ß§åª√‘π∑å ´÷Ëß‡ªìπ‡´≈åø·Õ¥-

Œ’´’ø‡√´‘π´’‡¡πµå  ‡¡◊ËÕπ”‰ªàÕß¥Ÿ√Õ¬µàÕ√–À«à“ß‡√´‘π

´’‡¡πµå·≈–‡π◊ÈÕøíπ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥

àÕß°√“¥æ∫«à“‰¡à‡°‘¥™—Èπ‰Œ∫√‘¥·≈–‡√´‘π·∑°„π™—Èπ‡π◊ÈÕ

øíπ¥—ß√Ÿª∑’Ë 3 ·≈–√Ÿª∑’Ë 4 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß 

Goracci ·≈–§≥–(19) ∑’Ëæ∫«à“§«“¡“¡“√∂„π°“√≈–

≈“¬™—Èπ‡¡’¬√å¢Õß‚¡‚π‡¡Õ√å°≈ÿà¡∑”ß“π¢Õß‡´≈åø·Õ¥-

Œ’´’ø‡√´‘π´’‡¡πµå‰¡à‡æ’¬ßæÕ∑’Ë®–ºà“π™— Èπ‡¡’¬√å‰ª‰¥â 

‡π◊ËÕß®“°§«“¡‡ªìπ°√¥‡√‘Ë¡µâπ¢Õß‡√´‘π´’‡¡πµå∂Ÿ°∑”„Àâ

‡ªìπ°≈“ßÕ¬à“ß√«¥‡√Á«‚¥¬™—Èπ‡¡’¬√å  

Resin  
cement Hybrid layer 

Resin tag 
Lateral branch 

Hybrid layer 
Resin  
cement 

Resin tag 
Lateral branch 
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√Ÿª∑’Ë 3 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥àÕß

°√“¥·¥ß≈—°…≥–™‘Èπß“π∑’Ë¬÷¥¥â«¬√’‰≈‡Õ°´å¬Ÿ√âÕ¬  

Figure 3 SEM of RelyX™ U100 
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ª√‘π∑å  

Figure 4 SEM of Multilink® Sprint 
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