
°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡µ“¡¢Õ∫ 
¢Õß«—¥ÿ∫Ÿ√≥–π“‚π§Õ¡‚æ‘µ‡√´‘π∑’Ë „™â“√¬÷¥µ‘¥ 

™π‘¥¡’«—¥ÿÕ—¥·∑√°·≈–‰¡à¡’«—¥ÿÕ—¥·∑√° 
Comparative Study of Microleakage of 

Nanocomposite Resin Restoration Using Filled 
and Unfilled Adhesives

»‘√‘π“∂  ™’«–‡°√’¬ß‰°√1, ÿ¡π“  ®‘µµ‘‡¥™“√—°…å1, ¬ÿ∑∏π“  §Ÿ«ÿ≤π“°√1 

1¿“§«‘™“∑—πµ°√√¡∫Ÿ√≥– §≥–∑—πµ·æ∑¬»“µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à   
Sirinart  Cheewakriengkrai1, Sumana  Jittidecharaks1, Yuttana  Khuwuttayakorn1

1Department of Restorative Dentistry, Faculty of Dentistry, Chiang Mai University
 

™¡.∑—πµ“√ 2552; 30(1) : 61-70 
CM Dent J 2009; 30(1) : 61-70 

∫∑«‘∑¬“°“√ 
Original Article 

Abstract 
     The purpose of  this study was to evaluate the 

microleakage of nanofilled resin composite 

restorations  when  three adhesives that are  filled 

adhesives : Adper® Single Bond 2 and OptiBond® 

Solo Plus and unfilled adhesive : Adper® Single 

Bond of Two-step Total-etch System  were used. 

Sixty Class V cavities (3 mm. width, 4 mm. 

length and 2 mm. depth) were prepared on 

buccal surface of extracted human molars. 

Occlusal margins were located in enamel 

whereas gingival margins were  located in dentin 

or cementum. Prepared cavities were divided 

into 3 groups of 20 cavities  and restored with a 

nanofilled  resin  composite  Filtex®  Z 350  with 

one unfilled adhesive (Adper®  Single Bond)  

and two filled adhesives (Adper®  Single Bond 2 

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

µ“¡¢Õ∫‘Ëß∫Ÿ√≥–‡√´‘π§Õ¡‚æ‘µ ™π‘¥π“‚πøî≈≈å ´÷Ëß

¬÷¥µ‘¥¥â«¬“√¬÷¥µ‘¥√–∫∫‚∑‡∑≈‡Õ™ ™π‘¥ 2 ¢—ÈπµÕπ 

‚¥¬‡µ√’¬¡‚æ√ß™π‘¥§≈“‰øøá ¢π“¥°«â“ß 3 ¡¡. ¬“« 

4 ¡¡. ≈÷° 2 ¡¡. ®”π«π 60 ‚æ√ß ∫π¥â“π·°â¡¢Õßøíπ

°√“¡∂“«√¢Õß¡πÿ…¬å∑’Ë∂Ÿ°∂Õπ „Àâ¢Õ∫¢Õß‚æ√ß¥â“π

‡Àß◊Õ°Õ¬ŸàµË”°«à“·π«√Õ¬µàÕ¢Õß‡§≈◊Õ∫øíπ·≈–‡§≈◊Õ∫

√“°øíπ 1 ¡¡. ·∫àßøíπ‡ªìπ 3 °≈ÿà¡Ê ≈– 20 ´’Ë π”¡“

∫Ÿ√≥–¥â«¬«—¥ÿ‡√´‘π§Õ¡‚æ‘µ™π‘¥π“‚πøî≈≈å ·´µ 

350 √à«¡°—∫°“√„™â“√¬÷¥µ‘¥∑’Ë¡’«—¥ÿÕ—¥·∑√°‡ªìπà«π

ª√–°Õ∫‰¥â·°à ´‘ß‡°≈∫Õπ¥å∑Ÿ ·≈– ÕÕªµ‘∫Õπ¥å- 

‚´‚≈æ≈— ·≈–“√¬÷¥µ‘¥∑’Ë‰¡à¡’«—¥ÿÕ—¥·∑√°‡ªìπà«π

ª√–°Õ∫ ‰¥â·°à ´‘ß‡°≈∫Õπ¥å µ“¡«‘∏’∑’ Ë∫√‘…—∑ºŸâº≈‘µ

·π–π” ·≈â«π”øíπ‰ª‡°Á∫‰«â„ππÈ”°≈—Ëπ 24 ™—Ë«‚¡ß °àÕπ

π”‰ªºà“π°√–∫«π°“√‡∑Õ√å‚¡‰´§≈‘ß®”π«π 500 √Õ∫ 

∑’ËÕÿ≥À¿Ÿ¡‘√–À«à“ß 5-55 Ì´ ‡ªìπ‡«≈“√Õ∫≈– 20 «‘π“∑’ 
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∫∑π” 
 «—¥ÿ‡√´‘π§Õ¡‚æ‘µ°—∫“√¬÷¥µ‘¥ (adhesives) ¡’

°“√„™âÕ¬à“ß°«â“ß¢«“ß„π«ß°“√∑—πµ°√√¡ ‚¥¬π”‰ª„™â

„π°“√∫Ÿ√≥–∑—Èß„πøíπÀπâ“·≈–øíπÀ≈—ß ‡π◊ËÕß®“°¡’§«“¡

«¬ß“¡‡ªìπ∑’ËµâÕß°“√¢ÕßºŸâªÉ«¬ ·µàÕ¬à“ß‰√°Áµ“¡ ¬—ß§ß

¡’§ÿ≥¡∫—µ‘´÷Ëß‰¡à‡ªìπ∑’ËµâÕß°“√ ‘ËßÀπ÷Ëß§◊Õ°“√‡°‘¥°“√

À¥µ—«¢Õß‡√´‘π§Õ¡‚æ‘µ‡¡◊ ËÕ‡° ‘¥‚æ≈‘‡¡Õ‰√‡´™— Ëπ 

(Polymerization shrinkage)(1) ´÷Ëß¡’º≈„Àâ‡°‘¥·√ß‡§âπ

–¡∫πøíπ À“°·√ß‡§âπ®“°°“√À¥¥—«¢Õß‡√´‘π§Õ¡- 

‚æ‘µπ’ÈŸß°«à“·√ß¬÷¥¢Õß“√¬÷¥µ‘¥°—∫‡π◊ÈÕøíπ Õ“®®–àß

º≈„Àâ‡°‘¥°“√√—Ë«´÷¡µ“¡¢Õ∫(2,3) º≈∑’Ëµ“¡¡“§◊Õ ‡°‘¥°“√

·µ°À—°∫√‘‡«≥¢Õ∫¢Õß«—¥ÿ ‡°‘¥°“√‡ª≈’Ë¬π’∫√‘‡«≥¢Õ∫ 

°“√ºÿ´È” Õ“°“√‡’¬«øíπ ·≈–Õ“®π”‰ªŸà‚√§¢Õß‡π◊ÈÕ‡¬◊ËÕ

·≈â«π”‰ª·™à„π’¬âÕ¡ 2% ‡¡∑∏‘≈’π ∫≈Ÿ ‡ªìπ‡«≈“ 4 

™—Ë«‚¡ß π”øíπ¡“µ—¥µ“¡·π«·°πµ“¡¬“«®“°¥â“π

·°â¡‰ª¬—ß¥â“π≈‘Èπ ª√–‡¡‘π§à“°“√√—Ë«´÷¡µ“¡¢Õ∫¥â«¬

°≈âÕß ‡µÕ√‘‚Õ‰¡‚§√‚§ª ∑’Ë°”≈—ß¢¬“¬ 35 ‡∑à“·≈–

∫—π∑÷°¿“æ ·≈â«π”‰ª«—¥√–¬–°“√√—Ë«´÷¡‚¥¬„™â 

‚ª√·°√¡Õ‘¡‡¡®‡® »÷°…“º≈∑’Ë‰¥â¥â«¬°“√«‘‡§√“–Àå∑“ß

∂‘µ‘§«“¡·ª√ª√«π∑“ß‡¥’¬« æ∫«à“°“√√—Ë«´÷¡µ“¡

¢Õ∫¢Õß‚æ√ß¥â“π∫¥‡§’È¬«√–À«à“ß“√¬÷¥µ‘¥∑—Èß“¡

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

‡™àπ‡¥’¬«°—∫°“√√—Ë«´÷¡µ“¡¢Õ∫¢Õß‚æ√ß¥â“π‡Àß◊Õ° ·µà

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫„π°≈ÿà¡“√¬÷¥µ‘¥‡¥’¬«°—πæ∫«à“ °“√

√—Ë«´÷¡µ“¡¢Õ∫¢Õß‚æ√ß¥â“π∫¥‡§’È¬«¡’§à“πâÕ¬°«à“°“√

√—Ë«´÷¡µ“¡¢Õ∫¢Õß‚æ√ß¥â“π‡Àß◊Õ°Õ¬à“ß¡’π—¬”§—≠

∑“ß∂‘µ‘ „π∑ÿ°°≈ÿà¡¢Õß“√¬÷¥µ‘¥ (P< 0.05) 

 

§”‰¢√À—: °“√√—Ë«´÷¡µ“¡¢Õ∫ «—¥ÿ¬÷¥µ‘¥‰¡à¡’«—¥ÿ 

Õ—¥·∑√° «—¥ÿ¬÷¥µ‘¥∑’Ë¡’«—¥ÿÕ—¥·∑√° 

and OptiBond® Solo  Plus). The adhesives were 

used according to the manufacturers’ instructions. 

The teeth were stored in distilled water for 24 

hours before subjected to thermocycling  

between  5-55°c  for 500 cycles  with dwell time 

of 20 seconds  and then immersed in 2% 

methylene blue dye for 4 hours. Each tooth was 

longitudinally sectioned in bucco-lingual 

direction. The sectioned specimens were 

examined under Stereomicroscope at 35X 

magnification and recorded with Digital camera. 

The distance of dye penetration were measured 

using Image J program. The data were analyzed 

by One-way ANOVA test (p<0.05). The results 

indicated that there was no significant difference 

in microleakage among three filled adhesives at 

occlusal margin as well as gingival margin.  

Microleakage was significantly less at occlusal 

margin than gingival margin (p<0.05) for all 

groups.  

 
Keywords: microleakage, unfilled adhesive, 

filled adhesive 

„π‚æ√ßª√–“∑øíπ„π∑’Ëÿ¥(4) ®÷ß¡’§«“¡æ¬“¬“¡∑’Ë®–

æ—≤π““√¬÷¥µ‘¥∑’ËπÕ°®“°®–∑”Àπâ“∑’Ë„π°“√¬÷¥µ‘¥·≈â« 

¬—ß“¡“√∂„™â§«“¡Àπ“¢Õß™—Èπ“√¬÷¥µ‘¥ ∑”Àπâ“∑’Ë‡ªìπ

™—Èπ°—Èπ°≈“ß∑’Ë¡’§«“¡¬◊¥À¬ÿàπ√–À«à“ßºπ—ß‚æ√ß°—∫«—¥ÿ

‡√´‘π§Õ¡‚æ‘µ∑’ËÕ¬Ÿàµ‘¥°—π Õ“»—¬À≈—°°“√‡√◊ËÕß§«“¡¬◊¥

À¬ÿàπ¢Õßºπ—ß‚æ√ß(5) ´÷Ëß®–µâ“π∑“πµàÕ°“√‡°‘¥°“√À¥µ—«

¢Õß‡√´‘π§Õ¡‚æ‘µ‡¡◊ËÕ‡°‘¥‚æ≈‘‡¡Õ‰√‡´™—Ëπ ·≈–¬—ß∑”

Àπâ“∑’Ë‡ªìπµ—«™à«¬¥Ÿ¥´—∫·√ß∑’Ë‡°‘¥®“°°“√∫¥‡§’È¬«·≈–

Õÿ≥À¿Ÿ¡‘∑’Ë‡ª≈’Ë¬π·ª≈ß„π™àÕßª“°(6) ®“°æ◊Èπ∞“π§«“¡

§‘¥π’È®÷ß¡’°“√·π–π”„Àâ„™â“√¬÷¥µ‘¥∑’Ë¡’°“√‡µ‘¡«—¥ÿÕ—¥

·∑√°„π°“√∫Ÿ√≥–øíπ¥â«¬‡√´‘π§Õ¡‚æ‘µ(7-8) °“√æ—≤π“

§ÿ≥¡∫—µ‘¢Õß“√¬÷¥µ‘¥‚¥¬°“√‡µ‘¡«—¥ÿÕ—¥·∑√°≈ß‰ª 

ª√–°Õ∫‰ª¥â«¬«—¥ÿÕ—¥·∑√°™π‘¥µà“ßÊ °—π ‡™àπ ·°â« 
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´‘≈‘°“ ‡ªìπµâπ(9) ´÷Ëß°“√‡µ‘¡«—¥ÿÕ—¥·∑√° ¡’√“¬ß“πæ∫

¢âÕ¥’À≈“¬Õ¬à“ß §◊Õ ™à«¬ª√—∫ª√ÿß„Àâ‡°‘¥°“√·π∫π‘∑

¢Õß¢Õ∫«—¥ÿ ∑”„Àâ¡’°“√≈¥≈ß¢Õß°“√√—Ë«´÷¡µ“¡¢Õ∫

¢Õß«—¥ÿ(10-11) ¡’≈—°…≥–∑÷∫√—ß’∑’Ë‡æ’¬ßæÕ„Àâ¡Õß‡ÀÁπ‰¥â

™—¥‡®π®“°¿“æ∂à“¬√—ß’ ≈¥°“√À¥µ—«®“°ªØ‘°‘√‘¬“°“√

°àÕµ—«¢Õß‡√´‘π§Õ¡‚æ‘µ(12-13) ‡æ‘Ë¡§«“¡·¢Áß·√ß„π°“√

¬÷¥‡°“–¢ÕßÕ¡—≈°—¡(14) ·≈–™à«¬≈¥Õ“°“√‡’¬«øíπ(15)  

Õ¬à“ß‰√°Áµ“¡º≈‡’¬¢Õß°“√‡µ‘¡«—¥ÿÕ—¥·∑√°°Á¡’‡™àπ

‡¥’¬«°—π§◊Õ ¢π“¥¢Õß«—¥ÿÕ—¥·∑√°∑’Ë„À≠à¡“°‡°‘π‰ª®–

‰¡à“¡“√∂·∑√°‡¢â“‰ª„π™àÕß«à“ß√–À«à“ß‡âπ„¬§Õ≈≈“

‡®π ·≈–‰¡à‡°‘¥°“√·∑√°‡¢â“‰ª„π™—Èπ‡π◊ÈÕøíπ √à«¡°—∫¡’

§«“¡¢âπÀπ◊¥¢Õß“√¬÷¥µ‘¥‡æ‘Ë¡¡“°¢÷Èπ àßº≈„Àâ‡°‘¥√Õ¬

µ”Àπ‘„π™—Èπ‰Œ∫√‘¥(9)  

 ®“°°“√»÷°…“¢Õß Miyazaki ·≈–§≥– „πªï §.». 

1995(16) æ∫«à“ª√‘¡“≥¢Õß«—¥ÿÕ—¥·∑√°∑’Ë‡À¡“–¡ §◊Õ

√âÕ¬≈– 10-20 ‚¥¬πÈ”Àπ—° „Àâ§à“·√ß¬÷¥µàÕ‡π◊ÈÕøíπ∑’ËŸßÿ¥ 

·≈–‰¥â·π–π”«‘∏’°“√„™â“√¬÷¥µ‘¥∑’Ë¡’«—¥ÿÕ—¥·∑√° «à“

§«√„Àâ‡° ‘¥°“√∫à¡µ—«¢Õß“√¬÷¥µ‘¥Õ¬à“ß¡∫Ÿ√≥å 

ªí®®ÿ∫—π·µà≈–∫√‘…—∑ºŸâº≈‘µ‰¥â‡µ‘¡«—¥ÿÕ—¥·∑√°≈ß„π“√

¬÷¥µ‘¥ ´÷Ëß¡’§«“¡·µ°µà“ß°—π∑—Èß„π¥â“π™π‘¥·≈–ª√‘¡“≥ 

Õ“®®–¡’º≈µàÕ°“√√— Ë«´÷¡µ“¡¢Õ∫¢Õß‚æ√ß‚¥¬‡©æ“–

¢Õ∫¥â“π‡§≈◊Õ∫√“°øíπ´÷Ëß‡ªìπà«π‡π◊ÈÕøíπ ¥—ßπ—Èπ„π°“√

»÷°…“«‘®—¬§√—Èßπ’È ®÷ß¡’«—µ∂ÿª√–ß§å‡æ◊ËÕª√–‡¡‘π°“√√—Ë«´÷¡

∫√‘‡«≥¢Õ∫¢Õß‘Ëß∫Ÿ√≥– ™π‘¥π“‚πøî≈≈å‡√´‘π§Õ¡‚æ‘µ 

(Filtek®  Z350)  ¬÷¥µ‘¥¥â«¬“√¬÷¥µ‘¥√–∫∫‚∑‡∑≈‡Õ™ 

™π‘¥ 2 ¢—ÈπµÕπ 3 ™π‘¥ §◊Õ Adper® Single Bond 2, 
OptiBond® Solo Plus ´÷Ëß¡’°“√‡µ‘¡«—¥ÿÕ—¥·∑√°∑’Ë·µ°

µà“ß°—π ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë„™â“√¬÷¥µ‘¥ §◊Õ 

Adper® Single Bond ´÷Ëß‰¡à¡’«—¥ÿÕ—¥·∑√° 

 

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
 øíπ°√“¡∂“«√∫πÀ√◊Õ≈à“ß ®”π«π 60 ´’Ë ∂Ÿ°∂Õπ

®“°™àÕßª“°¡πÿ…¬å ‡π◊ËÕß®“°‡Àµÿº≈¢Õß‚√§ª√‘∑—πµå ‡ªìπ

øíπ∑’Ë‰¡à¡’√Õ¬ºÿ √Õ¬÷°∫√‘‡«≥§Õøíπ √Õ¬·µ°À—° À√◊Õ

‰¡à¡’«—¥ÿ∫Ÿ√≥–„¥Ê ‡°Á∫√—°…“‚¥¬·™à‰«â„π“√≈–≈“¬ 

‰∑¡Õ≈ §«“¡‡¢â¡¢âπ√âÕ¬≈– 0.2 ·≈–∂Ÿ°π”¡“„™â„π°“√

∑¥≈Õß√–¬–‡«≈“‰¡à‡°‘π 3 ‡¥◊Õπ ‡µ√’¬¡øíπ°àÕππ”¡“„™â

‚¥¬¢®—¥‡»…‡π◊ÈÕ‡¬◊ËÕ·≈–§√“∫À‘ππÈ”≈“¬¥â«¬§‘«‡√Á∑∑å 

®“°π—Èπ°√Õ·µàß‚æ√ß™π‘¥§≈“‰øøá∑“ß¥â“π·°â¡ ¢π“¥

°«â“ß„π·π«„°≈â°≈“ß‰°≈°≈“ß‡∑à“°—∫ 4 ¡¡. Ÿß„π·π«

¥â“π∫¥‡§’È¬«§Õøíπ ‡∑à“°—∫ 3 ¡¡. ·≈–≈÷°‡∑à“°—∫ 2 ¡¡. 

‚æ√ß∑’Ë°√Õ‡µ√’¬¡¡’≈—°…≥–‡ªìπ°≈àÕß∑’Ë¡’¡ÿ¡¿“¬„π‚æ√ß

‡√’¬∫¡π „Àâ¢Õ∫‡¢µ∑“ß¥â“π‡Àß◊Õ°Õ¬ŸàµË”°«à“√Õ¬µàÕ

√–À«à“ß‡§≈◊Õ∫øíπ·≈–‡§≈◊Õ∫√“°øíπ 1 ¡¡. ‚¥¬„™â¥â“¡

°√Õøíπ§«“¡‡√Á«Ÿß√à«¡°—∫‡¢Á¡°√Õ°“°‡æ™√∑√ß°√–∫Õ°  

(Cylindrical diamond aeroter bur, Intensiv®, 
Grancia, Switzerland) ¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 1 

¡¡.√à«¡°—∫°“√„™âπÈ” ‰¡àµâÕß∑”°“√‡∫‡«≈¢Õ∫ ·≈–µâÕß

‡ª≈’Ë¬πÀ—«°√Õøíπ„À¡à∑ÿ°Ê 10 ‚æ√ßøíπ 

 ·∫àßøíπ∑’Ë°√Õ‡µ√’¬¡‚æ√ß‡√’¬∫√âÕ¬·≈â«‚¥¬°“√ÿà¡

ÕÕ°‡ªìπ 3 °≈ÿà¡Ê ≈– 20 ´’Ë ‡æ◊ËÕ∫Ÿ√≥–¥â«¬‡√´‘π§Õ¡- 

‚æ‘µ ‚¥¬„™â“√¬÷¥µ‘¥ √–∫∫‚∑‡∑≈‡Õ™ 2 ¢—ÈπµÕπ 3 

™π‘¥ (¥—ßµ“√“ß∑’Ë 1) ‰¥â·°à °≈ÿà¡∑’Ë 1 „™â“√¬÷¥µ‘¥ Adper
®Single Bond 2 (3M ESPE Dental Product, St. Paul, 
MN, USA) °≈ÿà¡∑’Ë 2 „™â“√¬÷¥µ‘¥ OptiBond® Solo 
Plus (Kerr Corporation, Orange, CA) ·≈–°≈ÿà¡∑’Ë 3 

°≈ÿà¡§«∫§ÿ¡∑’Ë„™â“√¬÷¥µ‘¥ §◊Õ Adper® Single Bond 

(3M ESPE Dental Product, St. Paul, MN, USA)‚¥¬

∑”µ“¡¢— ÈπµÕπ·≈–«‘∏’°“√µ“¡∑’Ë∫√‘…—∑ºŸ âº≈‘µ·π–π”

·µà≈–™π‘¥ (¥—ßµ“√“ß∑’Ë 2) ®“°π—Èπ∑”°“√∫Ÿ√≥–øíπ∑—Èß 3 

°≈ÿà¡ ¥â«¬‡√´‘π§Õ¡‚æ‘µ™π‘¥π“‚πøî≈≈å (Filtek® Z350, 
3M ESPE Dental Product, St. Paul, MN, USA) ’ A 

3.5 „™â‡∑§π‘§°“√Õÿ¥‡ªìπ™—ÈπÊ ·∫∫·π«‡©’¬ß „π·µà≈–™—Èπ

Àπ“§√÷ËßÀπ÷Ëß¢Õß§«“¡≈÷°‚æ√ßøíπ ·≈â«©“¬·ß‚¥¬„™â

‡§√◊ËÕß©“¬·ßŒ“‚≈‡®π (Spectrum 800®, Dentsply, 
Milford, DE, USA) ‚¥¬„Àâª≈“¬¢Õß‡§√◊ËÕß©“¬·ßÕ¬Ÿà

„°≈â‚æ√ß 2 ¡¡. ∑”°“√©“¬·ß‡ªìπ™—ÈπÊ „π·µà≈–™—Èπ „™â

‡«≈“™—Èπ≈– 20 «‘π“∑’ ·≈–™—Èπÿ¥∑â“¬ 40 «‘π“∑’ (µ“¡§”

·π–π”°“√Õÿ¥¥â«¬‡√´ ‘π§Õ¡‚æ‘µ™π‘¥π“‚πøî≈≈å 

º≈‘µ¿—≥±å Filtek® Z350 ¢Õß∫√‘…—∑ºŸâº≈‘µ) 
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µ“√“ß∑’Ë 1 à«πª√–°Õ∫ ∫√‘…—∑ºŸâº≈‘µ·≈–À¡“¬‡≈¢°“√º≈‘µ

¢Õß“√¬÷¥µ‘¥ ∑—Èß 3 ™π‘¥ 

Table  1 The components, manufacturers and lot 
numbers of the three adhesives 

“√¬÷¥µ‘¥ à«πª√–°Õ∫ ∫√‘…—∑ºŸâº≈‘µ À¡“¬‡≈¢°“√º≈‘µ 

Scotchbond  
Etchant 
Adper®Single 
Bond 2 

Etch:  35% phosphoric acid 
Bond: Bis-GMA, HEMA, 
dimethacrylate, photoinitiator, 
methacrylate functional 
copolymer of  polyacrylic  acid 
Solvent: water 
Filler: 10% by weight with 
silica sized filler   5 nm. 

3M  ESPE 
Dental 
product 

Division, 
St. Paul, 

MN, USA. 

4 CE 
20060501 

Etchant  Gel 
OptiBond 
Solo® Plus 

Etch:  37.5% phosphoric acid 
Bond: Alkyl dimethacrylate 
resin, polyitaconic acid, Bis-
GMA, HEMA, GDM, GPDM, 
camphoroquinone 
Solvent: ethanol  
Filler: Fumed silica , barium  
glass,sodium haxafluorosilicate 
(15% by weight with glass 0.4  
µm) 

Kerr 
Corporation, 

Orange,  
CA, USA 

442293 
444760 

Scotchbond  
Etchant 
Adper® Single 
Bond 

Etch: 35% phosphoric acid 
Bond: Bis-GMA, HEMA, 
dimethacrylates, acrylates, 
amines, methacrylate-functional 
copolymer and polyitaconic 
acids 
Solvent: water 

3M  ESPE 
Dental 
product 

Division, 
St. Paul, 

MN, USA. 

4 CE 
20040515 

 

µ“√“ß∑’Ë 2 ¢— ÈπµÕπ°“√„™âß“π¢Õß“√¬÷¥µ‘¥ 3 ™π‘¥ µ“¡ 

§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ 

Table 2 The bonding steps of  the  three  adhesives 
according to instructions of the  
manufacturers  

“√¬÷¥µ‘¥ ¢—ÈπµÕπ°“√„™âß“π 

Adper®Single Bond 2 ∑“°√¥∑—Ë«∑—Èß‚æ√ßøíπ ∑‘Èß‰«âπ“π 15 «‘π“∑’ ≈â“ßπÈ”ÕÕ°„ÀâÀ¡¥ª√–¡“≥ 

10 «‘π“∑’ ´—∫πÈ”ÕÕ°¥â«¬”≈’À√◊ÕøÕßπÈ”™‘Èπ‡≈Á°Ê º‘«øíπ ‰¡à§«√·Àâß

‡°‘π‰ª·≈–‰¡à¡’πÈ”§â“ßÕ¬Ÿà ∑“ bonding 2-3 ™—Èπ µàÕ‡π◊ËÕß°—π∑—π∑’∑—Ë«

‚æ√ßøíπ ‡ªìπ‡«≈“ 15 «‘π“∑’ „™â«‘∏’∑“‡∫“Ê ‰ª¡“ ‡ªÉ“≈¡‡∫“Ê 5 «‘π“∑’ 

‡æ◊ËÕ„Àâµ—«∑”≈–≈“¬√–‡À¬·≈â«©“¬·ß 10 «‘π“∑’ 

OptiBond Solo® Plus ∑“°√¥∑—Ë«∑—Èß‚æ√ßøíπ ∑‘Èß‰«âπ“π 15 «‘π“∑’ ≈â“ßπÈ”ÕÕ°„ÀâÀ¡¥ ‡ªÉ“≈¡

‡∫“Ê „Àâ·ÀâßÀ¡“¥Ê Õ¬à“„Àâ·Àâß‡°‘π‰ª ∑“ bonding ∑—Ë«‚æ√ßøíπ ‡ªìπ

‡«≈“ 15 «‘π“∑’ „™â«‘∏’∂Ÿ‰ª∂Ÿ¡“ ‡∫“Ê ‡ªÉ“≈¡‡∫“Ê 3 «‘π“∑’ ·≈â«©“¬·ß 

20 «‘π“∑’ 

Adper® Single Bond ∑“°√¥∑—Ë«∑—Èß‚æ√ßøíπ ∑‘Èß‰«âπ“π 15 «‘π“∑’ ≈â“ßπÈ”ÕÕ°„ÀâÀ¡¥ª√–¡“≥ 

10 «‘π“∑’ ´—∫πÈ”ÕÕ°¥â«¬”≈’À√◊ÕøÕßπÈ”™‘Èπ‡≈Á°Ê º‘«øíπ ‰¡à§«√·Àâß

‡°‘π‰ª·≈–‰¡à¡’πÈ”§â“ßÕ¬Ÿà ∑“ bonding 2-3 ™—Èπ µàÕ‡π◊ËÕß°—π∑—π∑’∑—Ë«

‚æ√ßøíπ ‡ªìπ‡«≈“ 15 «‘π“∑’ „™â«‘∏’∑“‡∫“Ê ‰ª¡“ ‡ªÉ“≈¡‡∫“Ê 5 «‘π“∑’ 

‡æ◊ËÕ„Àâµ—«∑”≈–≈“¬√–‡À¬·≈â«©“¬·ß 10 «‘π“∑’ 

 

 À≈—ß®“°Õÿ¥·≈â«µ°·µàß«—¥ÿà«π‡°‘π∫√‘‡«≥¢Õ∫·≈–

µ°·µàß√Ÿª√à“ß¥â«¬À—«¢—¥≈–‡Õ’¬¥§“¥·¥ß √Ÿª∑√ßÕ∫

ª≈“¬·À≈¡ (Composhape No.4062, Intensiv®, 
Grancia, Switzerland) „™â√à«¡°—∫πÈ” ·≈â«∑”°“√¢—¥

‡√’¬∫·≈–¢—¥¡—π¥â«¬·ºàπ´Õø‡≈°´å (Sof-Lex XT® disc, 
3M ESPE Dental Product, St. Paul, MN, USA) ‚¥¬

‰¡à„™âπÈ”µ“¡§”·π–π”°“√„™âß“π¢Õß∫√‘…—∑ ‡√’¬ß≈”¥—∫

§«“¡≈–‡Õ’¬¥„π°“√¢—¥ ®“°À¬“∫ ª“π°≈“ß ≈–‡Õ’¬¥

·≈–≈–‡Õ’¬¥¡“° ‡ª≈’Ë¬π·ºàπ´Õø‡≈°´å„À¡à∑ÿ°Ê ‚æ√ß

øíπ ≈—°…≥–°“√¢—¥·∫∫‡ªìπ®—ßÀ«– (intermittent 
strokes) „π·π«„°≈â°≈“ß-‰°≈°≈“ß À≈—ß®“°∑’Ë∑”°“√¢—¥

·µàß‡√’¬∫√âÕ¬·≈â« π”øíπ·™àπÈ”°≈—ËπÕÿ≥À¿Ÿ¡‘ 37 Õß»“

‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èππ”øíπµ—«Õ¬à“ß

∑—ÈßÀ¡¥„à„π∂ÿßµ“¢à“¬ π”‡¢â“‡§√◊ËÕß‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘ 

·∫∫‡ªìπ®—ßÀ«– (thermocycling) ‡æ◊ËÕºà“π°√–∫«π°“√

‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘‡ªìπ®”π«π 500 √Õ∫ ‚¥¬·µà≈–

√Õ∫®–·™à„ππÈ”‡¬Áπ ∑’ËÕÿ≥À¿Ÿ¡‘ 5±2 Õß»“‡´≈‡´’¬ ‡ªìπ

‡«≈“ 20 «‘π“∑’ ·≈–≈—∫°—∫·™à„ππÈ”√âÕπ ∑’ËÕÿ≥À¿Ÿ¡‘ 

55±2 Õß»“‡´≈‡´’¬‡ªìπ‡«≈“ 20 «‘π“∑’ ‚¥¬¡’√–¬–æ—° 

15 «‘π“∑’ ‡æ◊ËÕ‡≈’¬π·∫∫¿“«–®√‘ß¢Õß‘Ëß∫Ÿ√≥–‡¡◊ËÕÕ¬Ÿà

„π™àÕßª“°  

     ®“°π—Èππ”øíπ¡“´—∫„Àâ·Àâß ·≈â«‡§≈◊Õ∫ªî¥∫√‘‡«≥

ª≈“¬√“° ¥â«¬¢’Èº÷Èß™π‘¥‡Àπ’¬« (sticky wax) ·≈–‡§≈◊Õ∫

ªî¥øíπÕ’°§√—Èß¥â«¬πÈ”¬“∑“‡≈Á∫ 2 ™—Èπ (nail varnish, 
Revlon, NY, USA) „Àâ∑—Ë«∑—Èß´’Ëøíπ ‚¥¬‡«âπ„ÀâÀà“ß®“°

¢Õ∫‚æ√ßøíπ‚¥¬√Õ∫ ª√–¡“≥ 1 ¡¡. ·µà≈–™—Èπ∑’Ë∑“„Àâ

∑“Àà“ß°—ππ“π 15 π“∑’ ·≈–∑‘Èß‰«âÕ’° 1 ™—Ë«‚¡ß ‡æ◊ËÕ„Àâ

πÈ”¬“∑“‡≈Á∫·Àâßπ‘∑ π”øíπ∑—ÈßÀ¡¥·™à„π“√≈–≈“¬

‡¡∑∏‘≈’π ∫≈Ÿ §«“¡‡¢â¡¢âπ√âÕ¬≈– 2 ‡ªìπ‡«≈“ 4 ™—Ë«‚¡ß 

®“°π—Èππ”øíπ∑—ÈßÀ¡¥¡“≈â“ßπÈ”°≈—Ëπ ·≈â«´—∫„Àâ·Àâß ¬÷¥

øíπ∫π∫≈ÁÕ°Õ–§√‘≈‘°„π·π«πÕπ‡æ◊ËÕ™à«¬§ßµ”·Àπàß

¢Õßøíπ·≈–™à«¬„Àâ“¡“√∂µ—¥·∫àßøíπ‰¥â–¥«°¬‘Ëß¢÷Èπ 

µ—¥ºà“π°÷Ëß°≈“ß‚æ√ß„π·π«·°â¡≈‘Èπ ‚¥¬„™â·ºàπµ—¥ 

°“°‡æ™√ (Diamond disc, Intensiv®, Grancia, 
Switzerland) √à«¡°—∫°“√„™âπÈ” ®–‰¥âøíπ∑’Ë∂Ÿ°·∫àßÕÕ°

‡ªìπ 2 à«π π”øíπ∑—ÈßÕßà«π‰ªµ√«®«—¥§à“°“√√—Ë«´÷¡

¢Õß ’ ‚¥¬µ√«®¥Ÿ¥ â«¬°≈ âÕß‡µÕ√ ‘ ‚Õ‰¡‚§√‚§ª 

(Stereomicroscope : Nikon SMZ800, Tokyo, Japan) 

°”≈—ß¢¬“¬ 35 ‡∑à“·≈–∫—π∑÷°¿“æ¥â«¬°≈âÕß√–∫∫

¥‘®‘µÕ≈ (Nikon COOLPIX 4500, Tokyo, Japan)  



65 CM Dent J Vol. 30 No. 1 January-June 2009™¡. ∑—πµ“√ ªï∑’Ë 30 ©∫—∫∑’Ë 1 ¡.§.-¡‘.¬. 2552 

(¥—ß√Ÿª∑’Ë 1) ‡ª√’¬∫‡∑’¬∫°—∫¿“æ¢Õß‡°≈¡“µ√∞“π∑’Ë‰¥â

®“°°“√∫ —π∑ ÷°¿“æ¢Õß·º àπ‰≈¥ åµ√«®π —∫‡´≈≈ å 

(hemocytometer slide) ´÷Ëß¡’‡°≈¡“µ√∞“π∑’Ë√Ÿ â¢π“¥ 

§”π«≥À“√–¬–°“√√—Ë«´÷¡∑’Ëª√“°Ø ‚¥¬„™â‚ª√·°√¡

Õ‘¡‡¡®‡® ´÷Ëß¡’Àπà«¬‡ªìπ¡‘≈≈‘‡¡µ√ (mm.)  ·≈–∫—π∑÷°

§à“∑’Ë‰¥â≈ß„πµ“√“ß∫—π∑÷°º≈ 

 

                                          

 

 

 

 

 

 

√Ÿª∑’Ë 1 ·¥ß¿“æøíπ∑’Ë∫—π∑÷°®“°°≈âÕß 

Figure 1 Recorded  lateral view of  tooth 
      

 π”§à“∑’Ë‰¥â¡“«‘‡§√“–Àå∑“ß∂‘µ‘ ¥â«¬∂‘µ‘§«“¡·ª√

ª√«π∑“ß‡¥’¬« (One-way ANOVA) ‡ª√’¬∫‡∑’¬∫§à“°“√

√—Ë«´÷¡µ“¡¢Õ∫¥â“π∫¥‡§’È¬«¢Õß“√¬÷¥µ‘¥·µà≈–°≈ÿà¡·≈–

¥â“π‡Àß◊Õ°¢Õß“√¬÷¥µ‘¥·µà≈–°≈ÿà¡ «à“¡’§«“¡·µ°µà“ß

°—πÀ√◊Õ‰¡à ·≈–„™â∂‘µ‘ Independent Sample T-test 
‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§à“°“√√—Ë«´÷¡µ“¡¢Õ∫√–À«à“ß¥â“π∫¥

‡§’È¬«·≈–¥â“π‡Àß◊Õ°„π“√¬÷¥µ‘¥·µà≈–°≈ÿà¡  

 

º≈°“√∑¥≈Õß 
 ®“°°“√∑¥≈Õß“¡“√∂«—¥√–¬–°“√√—Ë«´÷¡¢Õß∑—Èß 3 

°≈ÿà¡∑¥≈Õß·¥ßº≈¥—ßµ“√“ß∑’Ë 3 ·≈– 4 

 

µ“√“ß∑’Ë 3 ·¥ß§à“°“√√—Ë«´÷¡µ“¡¢Õ∫¢Õß‚æ√ß¥â“π∫¥‡§’È¬« 

(occlusal) ¢Õß“√¬÷¥µ‘¥·µà≈–™π‘¥ 

Table  3 Microleakage  on occlusal  margin  of  
bondings 

“√¬÷¥µ‘¥ 
§à“°“√√—Ë«´÷¡ (Microleakage—mm.) 

Mean±SD Minimum Maximum 

Adper® Single Bond 2 0.07±0.12 0.00 0.36 

OptiBond Solo® Plus 0.16±0.25 0.00 0.67 

Adper® Single Bond 0.12±0.32 0.00 1.41 

  

 ®“°µ“√“ß∑’Ë 3 ·¥ß„Àâ‡ÀÁπ«à“ °≈ÿà¡∑¥≈Õß∑ÿ°°≈ÿà¡

¡’°“√√—Ë«´÷¡¢Õß’√–À«à“ßºπ—ß‚æ√ß°—∫«—¥ÿ∫Ÿ√≥– ‚¥¬æ∫

«à“§à“‡©≈’Ë¬°“√√—Ë«´÷¡µ“¡¢Õ∫¢Õß‚æ√ß¥â“π∫¥‡§’È¬«·µ°

µà“ß°—πµ“¡™π‘¥¢Õß“√¬÷¥µ‘¥∑’Ë„™â ‚¥¬°≈ÿà¡“√¬÷¥µ‘¥ 

OptiBond® Solo Plus ¡’§à“‡©≈’Ë¬¡“°∑’Ëÿ¥§◊Õ 

0.16±0.25 mm. ·≈–°≈ÿà¡“√¬÷¥µ‘¥ Adper® Single 
Bond 2   ¡’§à“‡©≈’Ë¬πâÕ¬∑’Ëÿ¥ §◊Õ 0.07±0.12 mm. ·µà

Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫∑“ß∂‘µ‘¢Õß§à“°“√√—Ë«´÷¡

µ“¡¢Õ∫¢Õß‚æ√ß¥â“π∫¥‡§’È¬«¢Õß“√¬÷¥µ‘¥·µà≈–™π‘¥ 

æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π√–À«à“ß°“√√—Ë«´÷¡µ“¡¢Õ∫

¢Õß‚æ√ß¥â“π∫¥‡§’È¬«„π·µà≈–°≈ÿà¡“√¬÷¥µ‘¥Õ¬à“ß¡’π—¬

”§—≠ (p=0.515) 

 

µ“√“ß∑’Ë 4 ·¥ß§à“§«“¡√—Ë«´÷¡µ“¡¢Õ∫¢Õß‚æ√ß¥â“π‡Àß◊Õ°  

(gingival) ¢Õß“√¬÷¥µ‘¥·µà≈–™π‘¥ 

Table  4 Microleakage on gingival margin of 
bondings 

“√¬÷¥µ‘¥ 
§à“°“√√—Ë«´÷¡ (Microleakage—mm.) 

Mean±SD Minimum Maximum 

Adper® Single Bond 2 1.46±0.85 0.00 2.00 

OptiBond Solo® Plus 1.60±0.74 0.00 2.00 

Adper® Single Bond 1.35±0.83 0.00 2.00 

      

 ®“°µ“√“ß∑’Ë 4 ·¥ß„Àâ‡ÀÁπ«à“ °≈ÿà¡∑¥≈Õß∑ÿ°°≈ÿà¡

¡’°“√√—Ë«´÷¡¢Õß’√–À«à“ßºπ—ß‚æ√ß°—∫«—¥ÿ∫Ÿ√≥– ‚¥¬æ∫

«à“§à“‡©≈’Ë¬°“√√— Ë«´÷¡¢Õ∫‚æ√ß¥â“π‡Àß◊Õ°·µ°µà“ß°—π

µ“¡“√¬÷¥µ‘¥∑’Ë„™â ‚¥¬°≈ÿà¡“√¬÷¥µ‘¥ OptiBond Solo® 
Plus ¡’§à“‡©≈’Ë¬¡“°∑’Ëÿ¥ §◊Õ 1.60±0.74 mm. ·≈–°≈ÿà¡

“√¬÷¥µ‘¥ Adper® Single Bond ¡’§à“‡©≈’Ë¬πâÕ¬∑’Ëÿ¥ 

§◊Õ 1.35±0.83 mm. ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫∑“ß∂‘µ‘¢Õß§à“

°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ß¥â“π‡Àß◊Õ°¢Õß“√¬÷¥µ‘¥·µà≈–

™π‘¥ æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π√–À«à“ß°“√√—Ë«´÷¡µ“¡

¢Õ∫‚æ√ß¥â“π‡Àß◊Õ°„π·µà≈–°≈ÿà¡“√¬÷¥µ‘¥Õ¬à“ß¡’π—¬

”§—≠ (p=0.603) 

 ®“°°“√«‘‡§√“–Àå‚¥¬„™â∂‘µ‘ independent Sample 
T-test ‡ª√’¬∫‡∑’¬∫§à“°“√√—Ë« ÷́¡µ“¡¢Õ∫¢Õß‚æ√ß√–À«à“ß 

¥â“π∫¥‡§’È¬«·≈–¥â“π‡Àß◊Õ° „π“√¬÷¥µ‘¥·µà≈–°≈ÿà¡ ∑’Ë

√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% æ∫«à“¡’°“√√—Ë«´÷¡µ“¡¢Õ∫¢Õß

‚æ√ß¥â“π∫¥‡§’È¬«πâÕ¬°«à“¥â“π‡Àß◊Õ°Õ¬à“ß¡’π—¬”§—≠
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∑“ß∂‘µ‘ (p< 0.05) ¥—ß√Ÿª∑’Ë 3 

 

                                  

 

 

 

 

 

*Significant differences between occlusal and 
gingival margin  (p<0.05) 
 

√Ÿª∑’Ë 3  °√“ø·∑àß·¥ß°“√‡ª√’¬∫‡∑’¬∫§à“°“√√—Ë«´÷¡µ“¡

¢Õ∫‚æ√ßøíπ√–À«à“ß¥â“π∫¥‡§’È¬«·≈–¥â“π‡Àß◊Õ°„π

“√¬÷¥µ‘¥·µà≈–°≈ÿà¡   

Figure 3 Comparative of  microleakage between 
occlusal and gingival margin of  bonding 

   

∫∑«‘®“√≥å 
 ¿“¬„µâ¿“«–°“√∑¥≈Õßπ’È ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√

‡°‘¥°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ßøíπ√–À«à“ß¥â“π∫¥‡§’È¬«·≈–

¥â“π‡Àß◊Õ°¢Õß“√¬÷¥µ‘¥·µà≈–™π‘¥ æ∫«à“§à“°“√√—Ë«´÷¡

µ“¡¢Õ∫‚æ√ßøíπ¥â“π∫¥‡§’ È¬«‡°‘¥πâÕ¬°«à“∑“ß¥â“π

‡Àß◊Õ°Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p<0.05) (¥—ß√Ÿª∑’Ë 3)   

´÷ËßÕ¥§≈âÕß°—∫º≈°“√∑¥≈Õß®“°À≈“¬°“√»÷°…“(17-20)  

‚¥¬æ∫«à“à«π„À≠à¡“°°«à“§√÷ ËßÀπ÷ Ëß¢Õß·µà≈–°≈ÿ à¡

∑¥≈Õß‰¡à¡’°“√√— Ë«´÷¡µ“¡¢Õ∫¢Õß‚æ√ß¥â“π∫¥‡§’ È¬« 

·≈–à«π∑’Ë¡’°“√√—Ë«´÷¡®–‰¡à‡°‘π§√÷ËßÀπ÷Ëß¢Õß§«“¡≈÷°¢Õß

ºπ—ß‚æ√ßøíπ „π¢≥–∑’Ë¢Õ∫¢Õß‚æ√ß¥â“π‡Àß◊Õ°®–¡’

®”π«π‚æ√ßøíπ∑’Ë‰¡àæ∫°“√√—Ë«´÷¡µ“¡¢Õ∫‡≈¬πâÕ¬°«à“ 

·≈–“¡“√∂æ∫°“√√—Ë«´÷¡„πª√‘¡“≥Ÿßÿ¥§◊Õ ¡’°“√√—Ë«

´÷¡¢Õß’ºà“π‡¢â“‰ª¬—ßºπ—ß‚æ√ßøíπÕ’°¥â“πÀπ÷Ëß„π∑ÿ°

°≈ÿà¡ “‡Àµÿ∑’Ë°“√¬÷¥µ‘¥¢Õß¢Õ∫‚æ√ß¥â“π∫¥‡§’È¬«´÷Ëß

‡ªìπà«π‡§≈◊Õ∫øíπ ¥’°«à“∑“ß¥â“π‡Àß◊Õ°´÷Ëß‡ªìπà«π¢Õß

‡π◊ÈÕøíπÀ√◊Õ‡§≈◊Õ∫√“°øíπ ‡ªìπ‡æ√“–¡’‚§√ß√â“ß∑“ß 

®ÿ≈«‘∑¬“∑’Ëµà“ß°—π ‚¥¬∑’Ë‡π◊ÈÕøíπ¡’‚§√ß√â“ß∑’Ë´—∫´âÕπ(21) 

·≈–¡’Õß§åª√–°Õ∫∑“ßÕ‘π∑√’¬å¡“°°«à“º‘«‡§≈◊Õ∫øíπ  

§◊Õª√–°Õ∫¥â«¬πÈ”∂÷ß√âÕ¬≈– 22 ‚§√ß√â“ß¡’≈—°…≥– 

‡ªìπ∑àÕ ´÷Ëß¡’à«π¢Õß·¢πß‚Õ¥Õπ‚µ∫≈“µ‘° (odonto-

blastic process) ¿“¬„π∑àÕ‡π◊ÈÕøíπ (dentinal tubule) 

∑”„Àâ‡π◊ÈÕøíπ¬“°·°à°“√¬÷¥µ‘¥ “‡ÀµÿÕ’°ª√–°“√Àπ÷Ëß§◊Õ 

Õ“®‡°‘¥®“°°“√À¥µ—«¢≥–‡°‘¥ªØ‘°‘√‘¬“°“√‚æ≈‘‡¡Õ√å‰√-

‡´™—Ëπ¢Õß«—¥ÿ‡√´‘π§Õ¡‚æ‘µ(22) ∑”„Àâ‡°‘¥§«“¡‡§âπ¢÷Èπ

„π‡π◊ÈÕ‡√´‘π§Õ¡‚æ‘µ ´÷Ëß®–∂Ÿ°àßµàÕ‰ª¬—ß∫√‘‡«≥¢Õ∫∑’Ë

‡ªìπ√Õ¬µàÕ°—∫ºπ—ß‚æ√ß ∂â“·√ß¥÷ß®“°°“√À¥µ—«¡’§à“Ÿß

°«à“·√ß¬÷¥ ®–∑”„Àâ‡°‘¥°“√·¬°µ—«¢Õß‡√´‘π§Õ¡‚æ‘µ

°—∫ºπ—ß‚æ√ßøíπ ´÷Ëß§à“·√ß¬÷¥¢Õß“√™à«¬¬÷¥„π·µà≈–

√–∫∫®–·µ°µà“ß°—π ‚¥¬∑—Ë«‰ª·√ß¬÷¥°—∫‡§≈◊Õ∫øíπ®–Ÿß

°«à“·√ß¬÷¥°—∫‡π◊ÈÕøíπ(23) ¥—ßπ—Èπ®÷ß‡°‘¥°“√À¥µ—«‡¢â“¥â“π

∫¥‡§’È¬« ∑”„Àâ‡°‘¥™àÕß«à“ß¥â“π‡Àß◊Õ° 

 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß“√¬÷¥µ‘¥·µà≈–™π‘¥ æ∫

«à“°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ß¥â“π∫¥‡§’È¬«¢Õß“√¬÷¥µ‘¥

·µà≈–™π‘¥ ‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬”§—≠ (¥—ß

µ“√“ß∑’Ë 3) ·¥ß«à“¡’§«“¡“¡“√∂„π°“√¬÷¥µ‘¥¢Õ∫

‚æ√ß¥â“π∫¥‡§’È¬«∑’Ë‡ªìπº‘«‡§≈◊Õ∫øíπ‰¥â„°≈â‡§’¬ß°—π ·≈–

¥’°«à“°“√¬÷¥°—∫¢Õ∫‚æ√ß¥â“π„°≈â‡Àß◊Õ°∑’Ë‡ªìπº‘«‡§≈◊Õ∫

√“° ‡™àπ‡¥’¬«°—∫º≈°“√»÷°…“¢Õß Pradelle-Plasse 

·≈–§≥–(17) ∑’Ë„™â“√¬÷¥µ‘¥ OptiBond® Solo  Schmitt 
·≈– Lee(18) ∑’Ë„™â“√¬÷¥µ‘¥ OptiBond® Solo Plus ·≈– 

Adper® Single Bond ¥πÿ™‘…≥å ·≈–§≥–(19) ∑’Ë„™â“√

¬÷¥µ‘¥ Adper® Single Bond  Silvera ·≈–§≥–(20) ∑’Ë„™â

“√¬÷¥µ‘¥ Adper® Single Bond 2 ·µà®–¡’§«“¡¢—¥

·¬âß°—∫º≈°“√»÷°…“¢Õß Manhart ·≈–§≥–(24) ∑’Ëæ∫«à“

‰¡à¡’§«“¡·µ°µà“ß°—π„π§à“°“√√—Ë«´÷¡√–À«à“ß¢Õ∫‚æ√ß

¥â“π∫¥‡§’È¬«·≈–¥â“π„°≈â‡Àß◊Õ° ‡¡◊ËÕ„™â“√¬÷¥µ‘¥ 

OptiBond® Solo  
 à«π°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ß¥â“π‡Àß◊Õ°¢Õß“√¬÷¥

µ‘¥·µà≈–™π‘¥ ‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬”§—≠

∑“ß∂‘µ‘ (¥—ßµ“√“ß∑’Ë 4) ‚¥¬æ∫«à“à«π„À≠à¢Õß·µà≈–

™π‘¥¢Õß“√¬÷¥µ‘¥¡’°“√√— Ë«´÷¡¢Õß“√¬÷¥µ‘¥„π√–¥—∫

µà“ßÊ ·≈–“¡“√∂æ∫°“√√—Ë«´÷¡Ÿßÿ¥‡µÁ¡¢Õ∫‚æ√ßøíπ

¥â“π‡Àß◊Õ° „π°“√»÷°…“π’Èæ∫«à“¡’™‘Èπµ—«Õ¬à“ß∑¥≈Õß„π

·µà≈–°≈ÿà¡“√¬÷¥µ‘¥‡æ’¬ß√âÕ¬≈– 10 ‡∑à“π—Èπ∑’Ë‰¡à¡’°“√√—Ë«

´÷¡µ“¡¢Õ∫‚æ√ßøíπ‡≈¬ ·¥ß„Àâ‡ÀÁπ«à“ °“√„™â“√¬÷¥

µ‘¥∑’Ë¡’«—¥ÿÕ—¥·∑√°‡ªìπà«πª√–°Õ∫π—Èπ ‰¡à“¡“√∂

ªÑÕß°—π°“√‡°‘¥°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ß¥â“π‡Àß◊Õ°∑’Ë‡ªìπ

‡π◊ÈÕøíπ‰¥â  Õ¥§≈âÕß°—∫°“√»÷°…“∑¥≈Õß¢ÕßÀ≈“¬°“√

* * 
* 
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»÷°…“§◊Õ Pradelle-Plasse ·≈–§≥–(17) ∑’Ë„™â“√¬÷¥µ‘¥ 

OptiBond® Solo  Schmitt ·≈– Lee(18) ∑’Ë„™â“√¬÷¥µ‘¥ 

OptiBond® Solo Plus ·≈– Adper® Single Bond  
¥πÿ™‘…≥å ·≈–§≥–(19) ∑’Ë„™â“√¬÷¥µ‘¥ Adper® Single 
Bond  Silvera ·≈–§≥–(20) ∑’Ë„™â“√¬÷¥µ‘¥ Adper® 
Single Bond 2 Õ’°‡™àπ°—π ·µà·µ°µà“ß®“°°“√»÷°…“

¢Õß Manhart ·≈–§≥–(24) ´÷Ëß„™â“√¬÷¥µ‘¥ OptiBond® 
Solo ·≈–æ∫«à“à«π„À≠à¢Õ∫‚æ√ßøíπ¥â“π‡Àß◊Õ°∑’Ë‡ªìπ

‡π◊ÈÕøíπ‰¡à¡’°“√µ‘¥’‡≈¬ ·≈–¡’™‘Èπµ—«Õ¬à“ß∑¥≈Õß‡æ’¬ß

‡≈Á°πâÕ¬∑’Ëµ‘¥’°“√√—Ë«´÷¡„π√–¥—∫µË” 

 °“√»÷°…“π’È·¥ß„Àâ‡ÀÁπ«à“ °“√¡’«—¥ÿÕ—¥·∑√°‰¡à„™à

ªí®®—¬‡¥’¬«∑’Ë¡’º≈µàÕ°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ßøíπ ‡π◊ËÕß 

®“°„π“√¬÷¥µ‘¥·µà≈–™π‘¥¡’ª√‘¡“≥ ¢π“¥ ·≈–™π‘¥

¢Õß«—¥ÿÕ—¥·∑√°∑’Ë·µ°µà“ß°—π µ“¡∫√‘…—∑ºŸâº≈‘µ ‡™àπ 

«—¥ÿÕ—¥·∑√°´‘≈‘°“∑’Ë¡’¢π“¥‡≈Á° 5 nm. „à„π“√¬÷¥µ‘¥ 

Adper® Single Bond 2 ·≈– «—¥ÿÕ—¥·∑√°·°â«∑’Ë¡’

¢π“¥ 0.4  µm. „à„π“√¬÷¥µ‘¥  OptiBond® Solo 
Plus ¡’°“√»÷°…“∑’Ë‡™◊ËÕ°—π«à“(9,25) «—¥ÿÕ—¥·∑√°∑’Ë‡À¡“–

¡ §«√∑’Ë®–¡’¢π“¥∑’Ë“¡“√∂·∑√°´÷¡‡¢â“‰ª„π™àÕß«à“ß

√–À«à“ß‚§√ß√à“ß‡âπ„¬§Õ≈≈“‡®π ¢π“¥ 20 nm. ∑’Ë∂Ÿ°

°√¥°—¥‡Õ“à«π¢Õß·√à∏“µÿÕÕ°‰ª·≈â«‰¥â ‡æ◊ËÕ√â“ß™—Èπ

‰Œ∫√‘¥∑’Ë·¢Áß·√ß¢÷Èπ „π°“√»÷°…“π’È¢π“¥¢Õß«—¥ÿÕ—¥

·∑√°∑’Ë‡µ‘¡‡¢â“„π OptiBond® Solo Plus Õ“®¡’¢π“¥

„À≠à‡°‘π‰ª ‰¡à“¡“√∂·∑√°‡¢â“„π™àÕß«à“ß¥—ß°≈à“«‰¥â 

∑”„Àâ§ÿ≥¡∫—µ‘¢Õß™—Èπ‰Œ∫√‘¥∑’Ë®–µâ“π∑“πµàÕ·√ßÀ¥µ—«

¢Õß‡√´‘π§Õ¡‚æ‘µ¥âÕ¬≈ß‰ª ®÷ßÕ“®®–àßº≈°√–∑∫µàÕ

°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ß‰¥â ”À√—∫“√¬÷¥µ‘¥ Adper® 
Single Bond 2 ∑’Ë„à«—¥ÿÕ—¥·∑√°´‘≈‘°“ ∑“ß∫√‘…—∑ºŸâ

º≈‘µ‰¥â°≈à“«Õâ“ß«à“¡’°“√æ—≤π“„Àâ«—¥ÿÕ—¥·∑√°“¡“√∂

°≈¡°≈◊π‡¢â“°—∫™àÕß«à“ß√–À«à“ß‚§√ß√à“ß‡âπ„¬§Õ≈≈“

‡®π‰¥â¥’¢÷ Èπ ‚¥¬°“√‰´‡≈π∫√‘‡«≥º‘«¢Õß«—¥ÿÕ—¥·∑√°

´‘≈‘°“ ∑”„Àâ«—¥ÿÕ—¥·∑√°‰¡à‡°“–°≈ÿà¡°—π ¡’°“√°√–®“¬

µ—«¡Ë”‡¡Õ„πà«π¢Õß‡√´‘π·≈–“¡“√∂·∑√°´÷¡‡¢â“‰ª

„πà«π‡π◊ÈÕøíπ‰¥â¥’¢÷Èπ(26) ·µàº≈°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ß

¢Õß“√¬÷¥µ‘¥ Adper® Single Bond 2 ∑’Ë‰¥â„π°“√

»÷°…“π’È‰¡à¡’§«“¡·µ°µà“ß°—∫“√¬÷¥µ‘¥Õ◊ËπÊ ·µàÕ¬à“ß„¥  

 ‡¡◊ËÕæ‘®“√≥“∂÷ßª√‘¡“≥¢Õß«—¥ÿÕ—¥·∑√°∑’Ë‡µ‘¡‡¢â“ 

‰ª„π“√¬÷¥µ‘¥  2 ™π‘¥ §◊Õ Adper® Single Bond 2  

·≈– “√¬÷¥µ‘¥ OptiBond® Solo Plus „πª√‘¡“≥√âÕ¬

≈– 10-15 (¥—ßµ“√“ß∑’Ë 1) ‡ªìπª√‘¡“≥∑’Ë‡À¡“–¡µ“¡∑’Ë 

Miyazaki ·≈–§≥–(16)  ·π–π” §◊Õ«—¥ÿÕ—¥·∑√°∑’Ë‡µ‘¡

„πª√‘¡“≥∑’Ë‡À¡“–¡√âÕ¬≈– 10-20 ®–∑”„Àâ‰¥â§à“°”≈—ß

·√ß¬÷¥Ÿß∑’Ëÿ¥ àßº≈„Àâ‰¥â§ÿ≥¿“æ°“√¬÷¥µ‘¥°—∫ºπ—ß

‚æ√ßøíπ‰¥â¥’ „π°“√»÷°…“π’È‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫“√¬÷¥µ‘¥∑’Ë

‰¡à¡ ’« —¥ÿÕ —¥·∑√°À√◊Õ‡µ‘¡«—¥ÿÕ —¥·∑√°„πª√‘¡“≥ 

¥—ß°≈à“« º≈°“√«‘®—¬∑’Ë‰¥â‰¡à¡’§«“¡·µ°µà“ß¢Õß°“√√—Ë«´÷¡

µ“¡¢Õ∫‚æ√ß¢Õß“√¬÷¥µ‘¥·µà≈–™π‘¥ Õ¬à“ß¡’π—¬”§—≠

∑“ß∂‘µ‘‡™àπ°—π 

 ¿“¬„µâ‡ß◊ËÕπ‰¢°“√∑¥≈Õß»÷°…“«‘®—¬§√—Èßπ’È‰¥â»÷°…“

ªí®®—¬¥â“π°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ßøíπ‡æ’¬ßÕ¬à“ß‡¥’¬« 

·µà°Á¬—ß¡’Õ’°À≈“¬°“√»÷°…“∑’Ë‡°’ Ë¬«¢âÕß°—∫°“√‡ª√’¬∫

‡∑’¬∫ª√–‘∑∏‘¿“æ“√¬÷¥µ‘¥∑’Ë¡’«—¥ÿÕ—¥·∑√°·≈–‰¡à¡’

«—¥ÿÕ—¥·∑√° ´÷Ëß„Àâº≈∑’Ë‰¡à·µ°µà“ß°—π ¥—ß‡™àπ°“√»÷°…“

¢Õß Swift ·≈–§≥–(27) ∑’Ë¥Ÿº≈¢Õß°“√√—Ë«´÷¡µ“¡¢Õ∫

®“°Õ—µ√“°“√¬÷¥Õ¬Ÿà¢Õß«—¥ÿ ∑’Ë„™â“√¬÷¥µ‘¥∑’Ë¡’«—¥ÿÕ—¥

·∑√°·≈–‰¡à¡’«—¥ÿÕ—¥·∑√° À√◊Õ°“√»÷°…“¢Õß Braga 

·≈–§≥–(28) ·≈– Lee ·≈–§≥–(29) ´÷Ëß‰¥â»÷°…“‡æ‘Ë¡‡µ‘¡

‡°’Ë¬«°—∫§à“·√ß¬÷¥·∫∫¥÷ß (tensile bond strength) ·≈–

°“√À≈ÿ¥ÕÕ°¢Õß«—¥ÿ∑’Ë„™â“√¬÷¥µ‘¥∑’Ë¡’«—¥ÿÕ—¥·∑√°·≈–

‰¡à¡’«—¥ÿÕ—¥·∑√° °Á‰¥âº≈∑’Ë‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬

”§—≠‡™àπ‡¥’¬«°—π 

 ®–‡ÀÁπ«à“°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ß∑—Èß¥â“π∫¥‡§’È¬«

·≈–¥â“π‡Àß◊Õ°¬—ß§ß‡ªìπªí≠À“∑’Ë”§—≠∑“ß§≈‘π‘° ¿“¬

„µâ¿“«–°“√∑¥≈Õßπ’È æ∫«à““√¬÷¥µ‘¥∑’Ë¡’«—¥ÿÕ—¥·∑√°

¬—ß‰¡à“¡“√∂ªÑÕß°—π°“√‡°‘¥°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ß‰¥â

Õ¬à“ß¡∫Ÿ√≥å ¥—ßπ—Èπ°“√‡µ‘¡«—¥ÿÕ—¥·∑√°„π“√¬÷¥µ‘¥ 

®÷ßÕ“®‰¡à„™àªí®®—¬‡¥’¬«∑’Ë™à«¬≈¥°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ß

øíπ ¬—ßÕ“®¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬Õ◊ËπÊ ‡™àπ ¢π“¥‚æ√ßøíπ Õ“¬ÿ

¢Õßøíπ ·√ß‡§âπ∑’Ë–¡„π‡π◊ÈÕøíπ ª√–°Õ∫°—∫ªí®®ÿ∫—π¡’

°“√æ—≤π“‚¥¬‡µ‘¡«—¥ÿÕ—¥·∑√°∑’Ëµà“ß™π‘¥°—π∑—Èß¥â“π

¢π“¥·≈–ª√‘¡“≥„πà«πª√–°Õ∫ ®÷ß¡’§«“¡®”‡ªìπ∑’Ë

µâÕß»÷°…“‡æ‘Ë¡‡µ‘¡„πªí®®—¬¥â“πÕ◊ËπÊ ¢Õß“√¬÷¥µ‘¥∑’Ë¡’

«—¥ÿÕ—¥·∑√°µàÕ‰ª  
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∫∑√ÿª 
 ®“°°“√»÷°…“¢Õß°“√√—Ë«´÷¡µ“¡¢Õ∫‚æ√ß¢Õß°“√
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