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

¬÷¥µ‘¥·∫∫‡©◊Õπ¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∫πº‘«

‡§≈◊Õ∫øíπ‡¡◊ËÕ„™â√à«¡°—∫“√¬÷¥µ‘¥√–∫∫µà“ßÊ ‚¥¬π”

øíπ°√“¡πâÕ¬·∑â 68 ´’Ë¡“·∫àß°≈ÿà¡Õ¬à“ßÿà¡ÕÕ°‡ªìπ 4 

°≈ÿà¡ °≈ÿà¡≈– 17 ´’Ë ‚¥¬∑¥Õ∫∫πº‘«øíπ∑’Ë‡√’¬∫∑’Ëÿ¥

∑“ß¥â“π„°≈â·°â¡ °≈ÿà¡∑’Ë 1) °≈ÿà¡§«∫§ÿ¡ „™â°√¥øÕ-

øÕ√‘°∑’Ë¡’§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 à«π°≈ÿà¡∑’Ë 2) SB „™â

°√¥øÕøÕ√‘° 37% ·≈â«µ“¡¥â«¬ Single Bond® 

°≈ÿà¡∑’Ë 3) CSE „™â‰æ√‡¡Õ√å¢Õß Clearfil SE Bond® 

·≈–°≈ÿà¡∑’Ë 4) AdP „™â Adper Prompt L- Pop® ®“°

π—Èπ∑““√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ¬’ËÀâÕ Concise® ·≈â«©“¬

·ß 40 «‘π“∑’ ·≈–π”‰ª∑¥Õ∫§à“°”≈—ß·√ß‡©◊Õπ 

Abstract 
  The purpose of this study was to compare shear 

bond strength of a sealant to intact enamel when 

different adhesive systems were applied. Sixty 

eight permanent premolars were randomly 

divided into 4 groups of 17 specimens. The 

flattest buccal area of each tooth was used as a 

testing surface. For the control (conventional) 

group, testing surfaces were treated with 37% 

phosphoric acid. For experimental groups,  

flat surfaces were treated with three different 

adhesive materials as follow:  SB (37% phos-

phoric and Single Bond®); CSE (acidic primer of 

∫∑«‘∑¬“°“√ 
Original Article 
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Clearfil SE Bond®); and AdP (Adper Prompt L- 

Pop®). A rubber tube of 2.0 mm in diameter and 

1.5 mm in height was placed on prepared enamel 

and filled with sealant (Concise®), then light 

cured for 40 seconds. All samples were tested for 

shear bond strength (MPa) after thermocycling 

for 500 cycles. The results of this study revealed 

that shear bond strength in the SB group was 

significantly higher than other groups. Statistical 

analysis indicated no significant difference in 

shear bond strength of the CSE and the AdP 

group when compared with the control. In 

conclusion, the application of  Single Bond® can 

improve bond strength of sealant. Moreover, the 

self etch adhesive may be an alternative way for 

sealant application which will simplify sealant 

procedure and shorten treatment time. 

 

Keywords: pit and fissure sealants, dental 

adhesive, shear bond strength   

(MPa) º≈°“√∑¥≈Õßæ∫«à“°≈ÿà¡ SB „Àâ§à“°”≈—ß·√ß

‡©◊Õπ‡©≈’Ë¬Ÿß°«à“°≈ÿà¡Õ◊ËπÊ Õ¬à“ß¡’π—¬”§—≠ ·≈–‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫§à“°”≈—ß·√ß‡©◊Õπ‡©≈’Ë¬√–À«à“ß°≈ÿà¡ CSE 

·≈– AdP °—∫°≈ÿà¡§«∫§ÿ¡ æ∫«à“‰¡à¡’§«“¡·µ°µà“ß

°—πÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ ‚¥¬√ÿª®“°°“√»÷°…“π’È

æ∫«à“°“√„™â Single Bond® “¡“√∂‡æ‘Ë¡§à“°“√¬÷¥

µ‘¥¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ „π¢≥–∑’Ë°“√„™â“√¬÷¥

µ‘¥√–∫∫‡´≈åø‡Õ∑å™Õ“®‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë“¡“√∂„™â

√à«¡°—∫“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‡æ√“–„™âßà“¬ Õ’°∑—Èß¬—ß

™à«¬≈¥‡«≈“·≈–¢—ÈπµÕπ°“√√—°…“ 

 

§””§—≠: “√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ “√¬÷¥µ‘¥ °”≈—ß

¬÷¥µ‘¥·∫∫‡©◊Õπ 

∫∑π” 
  “√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ §◊Õ «—¥ÿ∑“ß∑—πµ°√√¡∑’Ëπ”

¡“„™â‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∑’Ë≈÷° ´÷Ëß‰¥â√—∫°“√¬Õ¡√—∫«à“¡’

ª√–‘∑∏‘¿“æ„π°“√ªÑÕß°—π°“√ºÿ¥â“π∫¥‡§’È¬«(1) °“√¬÷¥

µ‘¥¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ°—∫º‘«‡§≈◊Õ∫øíπ ‡ªìπ°“√

¬÷¥·∫∫‡™‘ß°≈ (mechanical adhesion) ∑’Ë‡°‘¥®“°°“√

·∑√°´÷¡¢Õß“√‡√´‘π (resin) ‡¢â“‰ª„π√Ÿæ√ÿπ¢π“¥‡≈Á° 

(micropores) ¢Õßº‘«‡§≈◊Õ∫øíπ´÷Ëß∂Ÿ°°—¥¥â«¬°√¥·≈â«

·¢Áßµ—«‡ªìπ‡√´‘π·∑§ (resin tag)(2,3) ·µà∑—Èßπ’È“√‡§≈◊Õ∫

À≈ÿ¡√àÕßøíπ®–¡’ª√–‘∑∏‘¿“æ„π°“√ªÑÕß°—πøíπºÿ‰¥â¥’π—Èπ 

®–µâÕß¬÷¥µ‘¥Õ¬Ÿà∫πº‘«‡§≈◊Õ∫øíπ (enamel) ‰¥â‚¥¬‰¡à

À≈ÿ¥(4) ¥—ßπ—Èπ°“√¬÷¥µ‘¥®÷ß‡ªìπªí®®—¬”§—≠ªí®®—¬Àπ÷Ëß∑’Ë

àßº≈µàÕ§«“¡”‡√Á®„π°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ‚¥¬§«“¡ 

“¡“√∂„π°“√¬÷¥√–À«à“ß‡√´‘π°—∫º‘«‡§≈◊Õ∫øíππ—Èπ Õ“®

∑¥Õ∫‰¥â®“°«‘∏’°“√µà“ßÊ °—π Õ“∑‘‡™àπ °“√∑¥Õ∫°“√

√—Ë«´÷¡√–¥—∫®ÿ≈¿“§ (microleakage) °“√∑¥Õ∫°”≈—ß

¬÷¥µ‘¥ (bond strength) ·≈–°“√»÷°…“§«“¡¬“«‡√´‘π

·∑§¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ·∫∫àÕß°√“¥ (scan- 
ning electron microscrope)(5) 

 ®“°°“√»÷°…“¢Õß Symons ·≈–§≥–„πªï 1996(6) 

æ∫«à“°“√„™â“√¬÷¥µ‘¥ (dental adhesive) ™à«¬‡æ‘Ë¡°“√

‰À≈·ºà¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‚¥¬‡©æ“–„πøíπ∑’Ë¡’

À≈ÿ¡√àÕß≈÷° “¡“√∂™à«¬ª√—∫ª√ÿß°“√¬÷¥µ‘¥¢Õß“√

‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ πÕ°®“°π’È Feigal ¬—ß„Àâ°“√π—∫ 

πÿπ°“√„™â“√¬÷¥µ‘¥√à«¡°—∫“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ 

‡π◊ËÕß®“°°“√»÷°…“æ∫«à“°“√„™â“√¬÷¥µ‘¥„π√–∫∫‚∑

∑—≈‡Õ∑å™ (total etch) „πøíπ∑’Ë¡’°“√ªπ‡ªóôÕππÈ”≈“¬®–„Àâ

§à“°“√¬÷¥µ‘¥‡∑à“°—∫øíπ∑’Ë‰¡à¡’°“√ªπ‡ªóôÕππÈ”≈“¬°àÕπ∑’Ë

®–∑““√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ(7)  

 ®“°Õ¥’µ∂÷ßªí®®ÿ∫—π‰¥â¡’°“√»÷°…“¡“°¡“¬‡°’Ë¬«°—∫

°“√¬÷¥µ‘¥¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ à«π¡“°¡—°‡ªìπ 

°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß«‘∏’°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ·∫∫
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¥—Èß‡¥‘¡°—∫°“√„™â“√¬÷¥µ‘¥√–∫∫‚∑∑—≈‡Õ∑å™ (total etch) 

À√◊Õ‡´≈åø‡Õ∑å™ (self etch) Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß(8-11) °“√

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

‡©◊Õπ¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∫πº‘«‡§≈◊Õ∫øíπ‡¡◊ËÕ„™â

«‘∏’¥— Èß‡¥‘¡·≈–‡¡◊ËÕ„™â√à«¡°—∫“√¬÷¥µ‘¥∑—Èß 2 √–∫∫¥—ß

°≈à“« ‚¥¬‡≈◊Õ°„™â“√¬÷¥µ‘¥´÷Ëß‡ªìπ∑’Ëπ‘¬¡„™â°—πÕ¬à“ß·æ√à

À≈“¬¡“‡ªìπµ—«·∑π¢Õß“√¬÷¥µ‘¥∑—Èß 2 √–∫∫  

 

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
 °“√‡µ√’¬¡™‘Èπµ—«Õ¬à“ß 

 °“√»÷°…“π’È„™âøíπ°√“¡πâÕ¬·∑â∑’Ë‰¡à¡’æ¬“∏‘¿“æ

„¥Ê ®”π«π 68 ´’Ë´÷Ëß∂Ÿ°∂Õπ‡æ◊ËÕ°“√®—¥øíπ·≈–‰¥â√—∫°“√

‡°Á∫√—°…“‰«â„π“√≈–≈“¬§≈Õ√“¡’π∑’ (Chloramine-T) 

∑’Ë¡’§«“¡‡¢â¡¢âπ√âÕ¬≈– 1 ‡ªìπ√–¬–‡«≈“ 1-3 ‡¥◊Õπ °“√

«‘®—¬π’È„™â¥â“π„°≈â·°â¡¢Õßµ—«øíπ∑’Ë·∫π√“∫∑’Ëÿ¥ (flattest 
buccal area) ‡ªìπ∫√‘‡«≥∑¥≈Õß ‚¥¬¬÷¥µ”·Àπàß∑’Ë·∫π

√“∫∑’Ëÿ¥°—∫·ºàπæ≈“µ‘°„∑’Ë‡®“–√Ÿµ√ß°≈“ß¢π“¥‡âπ

ºà“π»Ÿπ¬å°≈“ß 2.5 ¡‘≈≈‘‡¡µ√ ¥â«¬¢’Èº÷Èß’™¡æŸ (Dental 
Wax, Kerr Corporation, CA, USA) ®“°π—Èππ”øíπ∑’Ë

¬÷¥°—∫·ºàπæ≈“µ‘°„‰ª≈ß·∫∫À≈àÕ‚≈À–¢π“¥‡âπºà“

»Ÿπ¬å°≈“ß 19.5 ¡‘≈≈‘‡¡µ√ Ÿß 11 ¡‘≈≈‘‡¡µ√∑’Ë‡µ√’¬¡‰«â 

‡∑·∫∫À≈àÕ¥â«¬ª≈“‡µÕ√åÀ‘π∑’Ë¡’°”≈—ß§«“¡·¢Áß·√ßŸß 

(Velmix stone, Kerr Corporation, CA, USA) ·≈â«π”

°√–¥“…°“« 2 Àπâ“™π‘¥∫“ß´÷Ëß‡®“–√Ÿ„Àâ¡’¢π“¥‡âπºà“

»Ÿπ¬å°≈“ß 2 ¡‘≈≈‘‡¡µ√ ¥â«¬µ—«‡®“–·ºàπ¬“ß°—ππÈ”≈“¬ 

(rubber dam punch) ¡“µ‘¥ ≥ µ”·Àπàßº‘«‡§≈◊Õ∫øíπ∑’Ë

·∫π√“∫∑’Ëÿ¥ øíπµ—«Õ¬à“ß¥—ß°≈à“«‰¥â∂Ÿ°ÿà¡·∫àßÕÕ°‡ªìπ 

4 °≈ÿà¡ °≈ÿà¡≈– 17 ™‘Èπµ—«Õ¬à“ß‚¥¬¡’¢—ÈπµÕπ°“√∑““√

¬÷¥µ‘¥∑’Ë·µ°µà“ß°—π¥—ß√Ÿª∑’Ë 1  

 °≈ÿà¡∑’Ë 1) °≈ÿà¡§«∫§ÿ¡ ∑“°√¥øÕøÕ√‘°∑’Ë¡’§«“¡

‡¢â¡¢âπ√âÕ¬≈– 37 (Scotchbond Etchant, 3M ESPE, 
St. Paul, MN, USA) 15 «‘π“∑’ ≈â“ßπÈ” 10 «‘π“∑’ ‡ªÉ“„Àâ

·Àâß 

 °≈ÿà¡∑’Ë 2) SB „™â“√¬÷¥µ‘¥ Single Bond® (3M 
ESPE, St. Paul, MN, USA) ´÷ËßÕ¬Ÿà„π√–∫∫‚∑∑—≈‡Õ∑å™ 

™π‘¥ 2 ¢—ÈπµÕπ ‚¥¬∑“°√¥øÕøÕ√‘°∑’Ë¡’§«“¡‡¢â¡¢âπ

√âÕ¬≈– 37 ‡ªìπ‡«≈“ 15 «‘π“∑’ ≈â“ßπÈ” 10 «‘π“∑’ ‡ªÉ“≈¡

‡∫“Ê  ∑“ Single Bond® ‡ªÉ“≈¡‡∫“Ê ©“¬·ß 10 

«‘π“∑’  

 °≈ÿà¡∑’Ë 3) CSE „™â“√¬÷¥µ‘¥ Clearfil SE Bond® 

(Kuraray, Okayama, Japan) ´÷ËßÕ¬Ÿà„π√–∫∫‡´≈åø‡Õ∑å™ 

2 ¢—ÈπµÕπ‚¥¬∑“ Clearfil SE Bond® ‡©æ“–¢«¥‰æ√

‡¡Õ√å∑’Ë∫√‘‡«≥∑¥≈Õß ‡ªÉ“‡∫“Ê 

 °≈ÿà¡∑’Ë 4) AdP „™â“√¬÷¥µ‘¥ Adper prompt L- 
Pop® (3M ESPE, St. Paul, MN, USA) ´÷ËßÕ¬Ÿà„π√–∫∫

‡´≈åø‡Õ∑å™ 1 ¢—ÈπµÕπ ‚¥¬º¡“√≈–≈“¬∑—ÈßÕß¢Õß 

Adper prompt L- Pop® ‡¢â“¥â«¬°—π ®“°π—Èπ∑“∑’Ë

∫√‘‡«≥∑¥≈Õß 2 ™—Èπ ‡ªÉ“‡∫“Ê  

 °“√„™â“√¬÷¥µ‘¥∑ÿ°™π‘¥‰¥â∑”µ“¡§”·π–π”¢Õß

∫√‘…—∑ºŸâº≈‘µ ÷́Ëß Single Bond® ·≈– Clearfil SE Bond® 

π— Èπ‡ªìπ«‘∏’‡¥’¬«°—∫°“√„™â√à«¡°—∫°“√Õÿ¥øíπ¥â«¬‡√´‘π 

§Õ¡‚æ‘µ ”À√—∫ Adper prompt L- Pop® „™âµ“¡«‘∏’∑’Ë 

ºŸâº≈‘µ·π–π”‡¡◊ËÕ¡’°“√„™â√à«¡°—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ 

™π‘¥·≈–à«πª√–°Õ∫¢Õß«—¥ÿ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È‰¥â

·¥ß‰«â„πµ“√“ß∑’Ë 1 

  À≈—ß®“°°“√‡µ√’¬¡º‘«øíπµ“¡¢— ÈπµÕπ¢Õß·µà≈–

°≈ÿà¡¥—ß°≈à“«¢â“ßµâπ·≈â« „à“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ 

Concise® (3M ESPE, St. Paul, MN, USA) ≈ß„π«ß

¬“ß∑’Ë¡’¢π“¥‡âπºà“»Ÿπ¬å°≈“ß 2 ¡‘≈≈‘‡¡µ√ ·≈–Ÿß 1.5 

¡‘≈≈‘‡¡µ√´÷Ëßµ‘¥°—∫°√–¥“…°“« 2 Àπâ“∑’Ë‡µ√’¬¡‰«â  

(√Ÿª∑’Ë 2) ©“¬·ß 20 «‘π“∑’ ®“°π—Èπ„™â¡’¥µ—¥«ß¬“ß 

·≈–°√–¥“…°“«ÕÕ°®“°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπÕ¬à“ß

√–¡—¥√–«—ß ·≈â«©“¬·ß 20 «‘π“∑’ 

√Ÿª∑’Ë 1 ¢—ÈπµÕπ°“√∑““√¬÷¥µ‘¥¢Õß·µà≈–°≈ÿà¡°“√∑¥≈Õß 
Figure  Surface preparation of each group 



72 CM Dent J Vol. 31 No. 2 July-December 2010™¡. ∑—πµ“√ ªï∑’Ë 31 ©∫—∫∑’Ë 2 °.§.-∏.§. 2553 73 CM Dent J Vol. 31 No. 2 July-December 2010™¡. ∑—πµ“√ ªï∑’Ë 31 ©∫—∫∑’Ë 2 °.§.-∏.§. 2553 

°“√∑¥Õ∫§à“°”≈—ß·√ß‡©◊Õπ 
 π”™‘Èπøíπµ—«Õ¬à“ß∑—ÈßÀ¡¥∑’Ë‰¥â ¡“‡¢â“‡§√◊ËÕß‡ª≈’Ë¬π 

·ª≈ßÕÿ≥À¿Ÿ¡‘·∫∫‡ªìπ®—ßÀ«– (Thermocycler TC 301, 
King Mongkut’s Institute of Technology Ladkra-
bang, Thailand) ∑’ËÕÿ≥À¿Ÿ¡‘ 5 ·≈– 55 Õß»“‡´≈‡´’¬ 

®”π«π 500 √Õ∫ ®“°π—Èπ∑”°“√∑¥Õ∫·√ß‡©◊Õπ‚¥¬„™â

‡§√◊ËÕß∑¥Õ∫“°≈™π‘¥Õ‘πµ√Õπ (Instron® Model 
5565, Instron Corporation, England) ‚¥¬µ—Èß§à“

§«“¡‡√Á«À—«∑¥Õ∫ 0.5 ¡‘≈≈‘‡¡µ√µàÕπ“∑’ ·≈–∫—π∑÷°§à“

°”≈—ß·√ß‡©◊Õπ∑’Ë∑”„Àâ“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπÀ≈ÿ¥®“°º‘«

øíπ„πÀπà«¬‡¡°–ª“§“≈ (MPa) 

µ“√“ß∑’Ë 1 ™π‘¥¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ·≈–“√¬÷¥µ‘¥∑’Ë„™â

„π°“√»÷°…“ 
Table 1 Sealant and dental adhesive used in this 

study  
Material Composition Batch no. Manufacturer 

Concise Bis-GMA,TEGDMA, 
EDMAB, I+, CPQ, BHT, 
TBATFB, TiO2 

7PT 3M ESPE  
St Paul, MN, 
USA 

Single 
Bond 

Resin-Bis-GMA, HEMA, 
polyalkenoic acid 
copolymer, water, ethanol, 
dimethacrylates 

6JB 3M ESPE  
St Paul, MN, 
USA 

Clearfil SE 
Bond 

Primer: MDP, HEMA, 
hydrophilic dimethacrylate, 
photoinitiator, water 

00911A Kuraray 
Medical,  
Tokyo, Japan 

Adper 
Prompt  
L-Pop 

HEMA, Bis-GMA, modified 
polyalkenoic acid, water  

197301 3M ESPE  
St Paul, MN, 
USA 

Scotchbon
d Etchant 

Phosphoric acid, water, 
poly (vinyl alcohol) 

6LA 3M ESPE  
St Paul, MN, 
USA 

 ®“°π—Èπ∑”°“√µ√«®Õ∫°“√À≈ÿ¥¢Õß“√‡§≈◊Õ∫

À≈ÿ¡√àÕßøíπ¥â«¬°≈âÕß®ÿ≈∑√√»πå‡µÕ√‘‚Õ (stereomicro-
scope:Olympus SZX 7, Olympus America Inc., 
PA, USA) ∑’Ë°”≈—ß¢¬“¬ 50 ‡∑à“ ‚¥¬„™â‡°≥±å°“√

ª√–‡¡‘π¢Õß Marcushamer ·≈–§≥–(12) ´÷Ëß®”·π°°“√

À≈ÿ¥‡ªìπ 3 ª√–‡¿∑§◊Õ 1) °“√À≈ÿ¥√–À«à“ß√Õ¬µàÕº‘«

‡§≈◊Õ∫øíπ°—∫«—¥ÿ (Adhesive failure) 2) °“√À≈ÿ¥

¿“¬„π‡π◊ÈÕ«—¥ÿ (Cohesive failure) ·≈– 3) °“√À≈ÿ¥

·∫∫º¡ (Mixed failure) ´÷Ëß‡ªìπ°“√À≈ÿ¥∑’Ë‡°‘¥¢÷Èπ∑—Èß

∫√‘‡«≥√–À«à“ß√Õ¬µàÕ¢Õßº‘«‡§≈◊Õ∫øíπ°—∫«—¥ÿ·≈–

¿“¬„π‡π◊ÈÕ«—¥ÿ 

  

 °“√«‘‡§√“–Àå∑“ß∂‘µ‘ 

 π”§ à“°”≈ —ß·√ß‡© ◊Õπ∑ ’ Ë ‰¥ â¡“« ‘ ‡§√“–À å‚¥¬„™ â

‚ª√·°√¡∂‘µ‘ SPSS (SPSS for Window Version 
15.0, SPSS Inc., Chicago, IL, USA) ‚¥¬°”Àπ¥

√–¥—∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘∑’Ë P< 0.05 
‡π◊ ËÕß®“°§à“°”≈—ß·√ß‡©◊Õπ∑’Ë∑¥Õ∫‰¥â¡’°“√·®°·®ß

ª°µ‘ (Kolmorov-Smirnov test) ·≈–¡’§«“¡·ª√ª√«π

‡∑à“°—π (Leneve’s test) ®÷ß‡ª√’¬∫‡∑’¬∫§à“°”≈—ß·√ß‡©◊Õπ

‚¥¬„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬« (One-
way ANOVA) ·≈–∑¥Õ∫‡™‘ß´âÕπ¥â«¬°“√«‘‡§√“–Àå

¢Õß∑Ÿ°’¬å (Tukey’s test)  
      

º≈°“√∑¥≈Õß 
 §à“‡©≈’Ë¬ (mean) ·≈–à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π (stan-
dard deviation) ¢Õß°”≈—ß·√ß‡©◊Õπ¢Õß“√‡§≈◊Õ∫À≈ÿ¡

√àÕßøíπ‰¥â·¥ß‰«â„πµ“√“ß∑’Ë 2 °“√«‘‡§√“–Àå§«“¡·ª√

ª√«π·∫∫∑“ß‡¥’¬«·¥ßº≈«à“§à“°”≈—ß·√ß‡©◊Õπ¢Õß

°≈ÿà¡∑’Ë 1) ´÷Ëß‡ªìπ°≈ÿà¡§«∫§ÿ¡¡’§«“¡·µ°µà“ß®“°°≈ÿà¡

Õ◊ËπÊ Õ¬à“ß¡’π—¬”§—≠ (P<0.05) ‡¡◊ËÕ∑”°“√«‘‡§√“–ÀåµàÕ

¥â«¬°“√∑¥Õ∫¢Õß∑Ÿ°’¬å‡æ◊ËÕÀ“§«“¡·µ°µà“ß¢Õß·µà≈–

°≈ÿà¡ æ∫«à“°≈ÿà¡ Single Bond® „Àâ§à“°”≈—ß·√ß‡©◊Õπ

‡©≈’Ë¬Ÿß°«à“°≈ÿà¡Õ◊ËπÊ Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (P<0.05) 

„π¢≥–∑’Ë°”≈—ß·√ß‡©◊Õπ‡©≈’Ë¬„π°≈ÿà¡§«∫§ÿ¡ °≈ÿà¡ CSB 

·≈–°≈ÿà¡ AdP ¡’§à“‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬”§—≠∑“ß

∂‘µ‘ 

      

√Ÿª∑’Ë 2 ¢— ÈπµÕπ°“√‡µ√’¬¡·∫∫À≈àÕ¬“ß”À√—∫„à“√

‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ 
Figure 2 Preparation of elastic ring for filling 

sealant (Concise®) 
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µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬ ·≈–à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§à“°”≈—ß¬÷¥

µ‘¥·∫∫‡©◊Õπ¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ‡¡◊ËÕ„™â“√

¬÷¥µ‘¥√–∫∫µà“ßÊ §à“‡©≈’Ë¬∑’Ë¡’‡§√◊ ËÕßÀ¡“¬¥Õ°

®—π∑√å (*) ·¥ß§à“°”≈—ß·√ß‡©◊Õπ∑’Ë‰¡à·µ°µà“ß°—π

Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (P<0.05) 
Table 2 Means and standard deviations of shear 

bond strengths (MPa) of the studied 
groups. Means with asterisk (*) were not 
significantly different (P<0.05). 

°≈ÿà¡ 
(Group) 

§à“°”≈—ß·√ß‡©◊Õπ; 
‡¡°–ª“§“≈ 

(Shear bond strength ; MPa) 

 §à“‡©≈’Ë¬ (±à«π‡∫’Ë¬ß‡∫π
¡“µ√∞“π) 

Mean (±SD) 

°≈ÿà¡∑’Ë 1 (Control) 11.21 (±3.87)* 

°≈ÿà¡∑’Ë 2 (Single Bond®) 20.04 (±6.39) 

°≈ÿà¡∑’Ë 3 (Clearfil SE Bond®) 10.32 (±6.67)* 

°≈ÿà¡∑’Ë 4 (Adper Prompt L -Pop®) 13.33 (±4.98)* 

 

 ‡¡◊ËÕπ”™‘Èπµ—«Õ¬à“ß∑—ÈßÀ¡¥¡“àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πå 

‡µÕ√‘‚Õ¿“¬À≈—ß°“√∑¥Õ∫°”≈—ß·√ß‡©◊Õπæ∫«à“„π

°≈ÿà¡§«∫§ÿ¡¡’°“√À≈ÿ¥∫√‘‡«≥√Õ¬µàÕº‘«‡§≈◊Õ∫øíπ°—∫

«—¥ÿ (Adhesive failure) ¡“°∂÷ß√âÕ¬≈– 88.2 ∑’Ë‡À≈◊Õ

‡ªìπ°“√À≈ÿ¥„π‡π◊ÈÕ«—¥ÿ√âÕ¬≈– 11.8 ”À√—∫°≈ÿà¡∑’Ë¡’°“√

„™â“√¬÷¥µ‘¥¥â«¬π—Èπ æ∫«à“‚¥¬¡“°‡°‘¥°“√À≈ÿ¥·∫∫

º¡√âÕ¬≈– 76.5-88.2 ·≈–°“√À≈ÿ¥∫√‘‡«≥√Õ¬µàÕº‘«

‡§≈◊Õ∫øíπ°—∫«—¥ÿ√âÕ¬≈– 11.8-23.5 ¥—ß·¥ß„πµ“√“ß∑’Ë 3 

      

µ“√“ß∑’Ë 3 ≈—°…≥–°“√·µ°À—°¢Õß™‘Èπß“π„π·µà≈–°≈ÿà¡ 
Table 3 Distribution of failure modes 

°≈ÿà¡ (Group) N  
(%) 

Cohesive  
failure  

(%) 

Adhesive  
failure  

(%) 

Mixed  
failure  

(%) 

°≈ÿà¡∑’Ë 1 (Control) 17 (100) 2 (11.8) 15 (88.2) - 

°≈ÿà¡∑’Ë 2   
(Single Bond®) 

17 (100) - 2 (11.8) 15 (88.2) 

°≈ÿà¡∑’Ë 3  (Clearfil 
SE Bond®) 

17 (100) - 4 (23.5) 13 (76.5) 

°≈ÿà¡∑’Ë 4  (Adper 
Prompt L -Pop®) 

17 (100) - 4 (23.5) 13 (76.5) 

      

°“√Õ¿‘ª√“¬º≈ 
 °“√«‘®—¬§√—Èßπ’È‡≈◊Õ°„™â°“√∑¥Õ∫§à“°”≈—ß·√ß‡©◊Õπ 

‡π◊ËÕß®“°·√ß‡©◊Õπ‡ªìπ·√ßÀπ÷Ëß∑’Ë‡°‘¥¢÷Èπ„π™àÕßª“°¢≥–

∫¥‡§’È¬« πÕ°‡Àπ◊Õ®“°·√ß¥÷ß (tensile force) ·≈–·√ß

Õ—¥ (compressive force) ´÷Ëß‡°‘¥¢÷Èπ‰ªæ√âÕ¡Ê °—π(13) 

°“√∑¥Õ∫§à“°”≈—ß·√ß‡©◊Õπ‡ªìπ§à“∑’Ë·¥ß∂÷ß·√ß¬÷¥µ‘¥ 

´÷ Ëß‡°‘¥∫√‘‡«≥√Õ¬µàÕ√–À«à“ßº‘«‡§≈◊Õ∫øíπ·≈–“√

‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ·¡â«à“°“√«‘®—¬π’È®–¡’¢âÕ®”°—¥∫“ß

ª√–°“√‡π◊ËÕß®“°‡ªìπ°“√∑¥Õ∫·√ß¬÷¥µ‘¥„πÀâÕßªØ‘∫—µ‘

°“√ ·≈–∑”°“√∑¥Õ∫∫πº‘«‡§≈◊Õ∫øíπ∑“ß¥â“π·°â¡

¢Õßøíπ°√“¡πâÕ¬·∑â ´÷Ëß‰¡à„™àæ◊Èπº‘«∑’Ë„™â∑”°“√‡§≈◊Õ∫

À≈ÿ¡√àÕßøíπ®√‘ß∑“ß§≈‘π‘°®÷ßÕ“®∑”„Àâ‰¡à“¡“√∂¢¬“¬

º≈‰ª∂÷ß¿“æ°“√≥å®√‘ß∑“ß§≈‘π‘°‰¥â∑—ÈßÀ¡¥ Õ¬à“ß‰√

°Áµ“¡¬—ß§ß¡’ª√–‚¬™πå∑’Ë®–„™â‡ªìπ°“√∑¥Õ∫„π‡∫◊ÈÕßµâπ 

(preliminary test)(14) Õ’°∑—Èß¬—ß“¡“√∂°”®—¥·≈–§«∫§ÿ¡

µ—«·ª√Õ◊ËπÊ ‡™àπ §«“¡·µ°µà“ß¢ÕßÀ≈ÿ¡√àÕßøíπ‡ªìπµâπ 

·≈–¥â«¬°“√§«∫§ÿ¡ªí®®—¬µà“ßÊ „ÀâÕ¬Ÿà¿“¬„µâ‡ß◊ ËÕπ‰¢

‡¥’¬«°—π ®÷ß∑”„Àâ“¡“√∂‡ª√’¬∫‡∑’¬∫º≈°“√∑¥≈Õß„π

·µà≈–°≈ÿà¡∑’Ë∑”°“√»÷°…“‰¥â 

 °“√∑¥Õ∫°”≈—ß·√ß‡©◊Õπ„πß“π«‘®—¬π’È ‰¥â„™â™‘ Èπ

µ—«Õ¬à“ß∑’Ë‡ªìπº‘«‡§≈◊Õ∫øíπ°√“¡πâÕ¬·∑â∑“ß¥â“π„°≈â

·°â¡ ‚¥¬‰¡à°√Õ·µàßº‘«‡§≈◊Õ∫øíπ„Àâ‡ªìπ√–π“∫ ‡æ√“–

µâÕß°“√®”≈Õß·∫∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ®√‘ß„πºŸâªÉ«¬ 

´÷Ëß‰¡à¡’°“√°√Õº‘«‡§≈◊Õ∫øíπ°àÕπ°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ

‡æ◊ËÕ§ß¿“æ¢Õßº‘«‡§≈◊Õ∫øíπµ“¡∏√√¡™“µ‘‰«â ·≈–‰¥â

æ¬“¬“¡∑”°“√§«∫§ÿ¡„Àâæ◊Èπ∑’Ë¢Õßº‘«‡§≈◊Õ∫øíπ∑’Ë„™â

∑¥Õ∫„Àâ‡∑à“°—π ‚¥¬‡≈◊Õ°∑”°“√»÷°…“„π∫√‘‡«≥∑’Ëº‘«

‡§≈◊Õ∫øíπ¡’§«“¡‡√’¬∫‡ªìπ√–π“∫¡“°∑’Ëÿ¥ §◊Õ∫√‘‡«≥

√Õ¬µàÕ√–À«à“ß¥â“π∫¥‡§’È¬« (occlusal third) ·≈–°≈“ß

øíπ (middle third) ¢Õßº‘«øíπ¥â“π„°≈â·°â¡·≈–®”°—¥

æ◊Èπ∑’Ë”À√—∫∑”°“√»÷°…“„Àâ¡’¢π“¥‡≈Á°‡æ’¬ß«ß°≈¡ ∑’Ë¡’

‡âπºà“π»Ÿπ¬å°≈“ß 2 ¡‘≈≈‘‡¡µ√ ·≈–§«∫§ÿ¡‰¡à„Àâ‡°‘¥

°“√√—Ë«´÷¡¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ ‚¥¬°“√„™â°√–¥“…

°“«·≈–«ß¬“ß∑’Ë‡®“–√Ÿ„Àâ¡’¢π“¥‡∑à“°—π °¥„Àâ¢Õ∫·π∫

‰ª°—∫º‘«‡§≈◊Õ∫øíπ∑’Ë‡µ√’¬¡‰«â  

 °“√°—¥º‘«‡§≈◊Õ∫øíπ¥â«¬°√¥®–™à«¬‡æ‘Ë¡æ◊Èπ∑’Ëº‘«

”À√—∫°“√¬÷¥µ‘¥„Àâ¡“°¢÷Èπ ∑”„Àâº‘«‡§≈◊Õ∫øíπ¡’≈—°…≥– 

‡ªìπ‚§√ß¢à“¬ (network) ·≈–¡’™àÕß«à“ß≈÷°√–À«à“ß ·∑àß
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‡§≈◊Õ∫øíπ (enamel rod) ‡æ◊ËÕ„Àâ‡√´‘π“¡“√∂·∑√°´÷¡

·≈–¬÷¥‡°“–‰¥â Õ’°∑—Èß°“√„™â°√¥°—¥¬—ß™à«¬ª√—∫¿“æ

¢Õßº‘«‡§≈◊Õ∫øíπ„Àâ¡’§«“¡‡À¡“–¡µàÕ°“√¬÷¥µ‘¥(15) ´÷Ëß

°“√¬÷¥µ‘¥‡™‘ß°≈¢Õß‡√´‘ππ—Èπ ®–¡’ª√–‘∑∏‘¿“æ°ÁµàÕ‡¡◊ËÕ

º‘«‡§≈◊Õ∫øíπ¿“¬À≈—ß°“√°—¥¥â«¬°√¥¡’≈—°…≥–‚§√ß 

√â“ß¢Õß·∑àß‡§≈◊Õ∫øíπ (enamel prism) ∑’Ë™—¥‡®π(16) 

 ®“°°“√»÷°…“¢Õß Feigal ·≈–§≥–„πªï 2000(8) 

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

‚¥¬¡’ Single Bond®, Prime & Bond® ·≈– Tenure 
Quik® ‡ªìπµ—«·∑π¢Õß°≈ÿà¡ æ∫«à““¡“√∂≈¥‚Õ°“

°“√À≈ÿ¥¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

°≈ÿà¡§«∫§ÿ¡´÷Ëß„™â‡æ’¬ß°√¥øÕøÕ√‘°°—¥ Õ¥§≈âÕß°—∫

º≈°“√∑¥≈Õß§√—Èßπ’È∑’Ë°≈ÿà¡ Single Bond® „Àâ§à“°”≈—ß

·√ß‡©◊Õπ‡©≈’Ë¬¡“°°«à“°≈ÿà¡§«∫§ÿ¡ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“

®“° Single Bond® ¡’à«πª√–°Õ∫¢Õß‰æ√‡¡Õ√å·≈–

∫Õπ¥‘Èß ‚¥¬‰æ√‡¡Õ√å®–‡æ‘Ë¡°“√‰À≈·ºà®÷ß∑”„Àâ“√

‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ“¡“√∂‰À≈≈ßŸàº‘«‡§≈◊Õ∫øíπ∑’Ë∂Ÿ°

°√¥°—¥‰¥â¥’°«à“  

 √“¬ß“π°“√»÷°…“„πªï 2006 ¢Õß Burbridge ·≈–

§≥–(17) ´÷Ëß∑”°“√»÷°…“º≈∑“ß§≈‘π‘°¢Õß°“√¬÷¥µ‘¥¢Õß

“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ√–À«à“ß°“√„™â°√¥øÕøÕ√‘°∑’Ë¡’

§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 µ“¡¥â«¬ Prime & Bond® ´÷Ëß

‡ªìπ√–∫∫‚∑∑—≈‡Õ∑å™ ™π‘¥ 2 ¢—ÈπµÕπ ‡ª√’¬∫‡∑’¬∫°—∫ 

Xeno® III ´÷Ëß‡ªìπ√–∫∫‡´≈åø‡Õ∑å™™π‘¥ 1 ¢—ÈπµÕπ 

µ‘¥µ“¡º≈∑’Ë√–¬–‡«≈“ 6 ‡¥◊Õπ æ∫«à“ °“√¬÷¥µ‘¥¢Õß“√

‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ¢Õß°“√„™â°√¥øÕøÕ√‘°µ“¡¥â«¬ 

Prime & Bond®  ¥’°«à“°≈ÿà¡ Xeno® III Õ¬à“ß¡’π—¬

”§—≠∑“ß∂‘µ‘ ´÷ËßÕ¥§≈âÕß°—∫°“√∑¥≈Õß„π§√—Èßπ’È∑’Ë

«à“°“√„™â“√¬÷¥µ‘¥ ‚∑∑—≈‡Õ∑å™™π‘¥ 2 ¢—ÈπµÕπ ®–„Àâ§à“

°“√¬÷¥µ‘¥Ÿß°«à“‡´≈åø‡Õ∑å™™π‘¥ 1 ¢—ÈπµÕπ Õ¬à“ß¡’π—¬

”§—≠ ·¡â«à“‡ªìπ°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√ 

 πÕ°®“°π—Èπº≈°“√∑¥≈Õß§√—Èßπ’Èæ∫«à“ §à“°”≈—ß·√ß

‡©◊Õπ‡©≈’Ë¬¢Õß°≈ÿà¡§«∫§ÿ¡ ·≈–°≈ÿà¡ Adper Prompt L-
Pop® ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬”§—≠∑“ß∂‘µ‘ 

´÷ËßÕ¥§≈âÕß°—∫°“√»÷°…“¢Õß Peutzfeldt ·≈–§≥–(9)    

 Perdigão ·≈–§≥–(10,11) ‰¥â»÷°…“§à“°”≈—ß·√ß¥÷ß 

(microtensile bond strength) ¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕß

øíπ∫πº‘«‡§≈◊Õ∫øíπ°√“¡·∑â∑’Ë‰¡à‰¥â√—∫°“√°√Õ·µàß º≈

æ∫«à“°“√„™â Adper Prompt L-pop® ∑“ 1 ™—Èπµ“¡¥â«¬

“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ·≈â«©“¬·ßæ√âÕ¡°—π®–„Àâ§à“

°”≈—ß·√ß¥÷ß‰¡à·µ°µà“ß®“°°“√„™â°√¥øÕøÕ√‘° ∑—Èßπ’È 

Perdigão „Àâ‡Àµÿº≈«à“ §«“¡‡ªìπ°√¥·°à¢Õß Adper 
Prompt L-Pop® ‡¡◊ËÕ„™â°—¥º‘«‡§≈◊Õ∫øíπ®–„Àâ≈—°…≥–

‚§√ß√â“ßº‘«‡§≈◊Õ∫øíπ∑’Ë¥’§≈â“¬°—∫°“√„™â°√¥øÕøÕ√‘° 

(excellent etched pattern enamel) ∑—Èß„πº‘«øíπ∑’Ë‰¥â√—∫

°√Õ·µàß·≈–‰¡à‰¥â√—∫°“√°√Õ·µàß Õ’°∑—Èß¡’°“√»÷°…“«à“

ª√–‘∑∏‘¿“æ„π°“√¬÷¥µ‘¥¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ

¥â«¬°“√„™âÕÕ≈Õ‘π«—π‡´≈åø‡Õ∑å™·Õ¥Œ’™’ø (all-in-one 
self-etch adhesive) ¡’§à“‡∑à“°—∫°“√„™â°√¥øÕøÕ-

√‘°(18,19)  

 Feigal ·≈– Quelhas ªï 2003 √ÿª«à“°“√„™â“√¬÷¥

µ‘¥√–∫∫‡´≈åø‡Õ∑å™ 1 ¢—ÈπµÕπ ‡ªìπ«‘∏’∑’Ëßà“¬ ™à«¬≈¥‡«≈“

·≈–§«“¡¬ÿàß¬“°„π¢—ÈπµÕπ°“√√—°…“Õ¬à“ß¡’π—¬”§—≠(20)   

 ®“°°“√ª√–‡¡‘π°“√À≈ÿ¥¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕß

øíπ¿“¬À≈—ß°“√∑¥Õ∫°”≈—ß¬÷¥µ‘¥·∫∫‡©◊Õπæ∫«à“ 

°≈ÿà¡§«∫§ÿ¡´÷Ëß‰¡à¡’°“√„™â“√¬÷¥µ‘¥π—Èπ‚¥¬¡“° (√âÕ¬≈– 

88.2) ‡°‘¥°“√À≈ÿ¥√–À«à“ß√Õ¬µàÕ¢Õß“√‡§≈◊Õ∫À≈ÿ¡

√àÕßøíπ°—∫º‘«øíπ‚¥¬‰¡à¡’“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‡À≈◊Õµ‘¥

Õ¬Ÿà∫πº‘«‡§≈◊Õ∫øíπ‡≈¬ ·µà„π“¡°≈ÿà¡∑’Ë¡’°“√„™â“√¬÷¥

µ‘¥√à«¡„π¢—ÈπµÕπ°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíππ—Èπæ∫°“√À≈ÿ¥

à«π„À≠à (√âÕ¬≈– 76.5-88.2) ‡ªìπ·∫∫º¡ §◊ÕÀ≈ÿ¥

∫√‘‡«≥√Õ¬µàÕ¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ°—∫º‘«øíπ √à«¡

°—∫°“√À≈ÿ¥„πà«π¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‡Õß ®÷ß¬—ß

¡’“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ∫“ßà«πµ‘¥Õ¬Ÿà∫πº‘«øíπ ¥—ßπ—Èπ

°“√„™â“√¬÷¥µ‘¥∑—Èß“¡™π‘¥„π°“√»÷°…“§√—Èßπ’È√à«¡„π¢—Èπ

µÕπ°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπÕ“®™à«¬≈¥‚Õ°“‡’Ë¬ßµàÕ

°“√‡°‘¥øíπºÿ·¡â‡¡◊ËÕ“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπÀ≈ÿ¥‰ª·≈â« 

‡π◊ËÕß®“°¬—ß§ß‡À≈◊Õ«—¥ÿ∫“ßà«πµ‘¥Õ¬Ÿà∫πº‘«‡§≈◊Õ∫øíπ 

 °“√»÷°…“µà“ßÊ ¢â“ßµâπ®–‡πâπ‡√◊ËÕß°“√¬÷¥µ‘¥¢Õß

“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ‡ªìπÀ≈—° Õ¬à“ß‰√°Áµ“¡ ªí®®—¬

§«“¡”‡√Á®¢Õß°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíππ—Èπ‰¡à‰¥â¢÷ÈπÕ¬Ÿà°—∫

°“√¬÷¥µ‘¥‡æ’¬ßÕ¬à“ß‡¥’¬« ·µà¬—ß¡’ªí®®—¬Õ◊ËπÊ √à«¡¥â«¬ 

‡™àπ °“√√—Ë«´÷¡·≈–§«“¡·¢Áß·√ß¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕß

øíπ‡ªìπµâπ(21,22) ”À√—∫°“√√—Ë«´÷¡¢Õß“√‡§≈◊Õ∫À≈ÿ¡√àÕß

øíππ—Èπ ‰¥â¡’√“¬ß“π°“√»÷°…“´÷Ëß„Àâº≈∑’ËÀ≈“°À≈“¬·≈–

·µ°µà“ß°—π(23-25) ®÷ß¬—ß§«√µâÕß‰¥â√—∫°“√»÷°…“‡æ‘Ë¡‡µ‘¡

µàÕ‰ª 
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∫∑√ÿª 
 °“√„™â“√¬÷¥µ‘¥√–∫∫‚∑∑—≈‡Õ∑å™·∫∫ 2 ¢—ÈπµÕπ 

(Single bond®) “¡“√∂‡æ‘Ë¡§à“°“√¬÷¥µ‘¥¢Õß“√‡§≈◊Õ∫ 

À≈ÿ¡√àÕßøíπ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíπ

‚¥¬«‘∏’¥—Èß‡¥‘¡´÷Ëß„™â°√¥°—¥‡æ’¬ßÕ¬à“ß‡¥’¬«·≈–°“√„™â“√

¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ∑å™ ´÷Ëßæ∫«à“Õß«‘∏’¢â“ß∑â“¬„Àâ§à“

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

¥—ßπ— Èπ°“√„™â“√¬÷¥µ‘¥√–∫∫‡´≈åø‡Õ∑å™√à«¡°—∫“√

‡§≈◊Õ∫À≈ÿ¡√àÕßøíπÕ“®‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√„Àâ

∑—πµ°√√¡ªÑÕß°—π”À√—∫‡¥Á° ‡π◊ËÕß®“°≈¥¢—ÈπµÕπ„π°“√

≈â“ßπÈ” ®÷ßßà“¬·≈–„™â«‡«≈“πâÕ¬°«à“ ·µàÕ¬à“ß‰√°Áµ“¡

ªí®®—¬§«“¡”‡√Á®¢Õß°“√‡§≈◊Õ∫À≈ÿ¡√àÕßøíππ—Èπ‰¡à‰¥â¢÷Èπ

Õ¬Ÿà°—∫°“√¬÷¥µ‘¥‡æ’¬ßÕ¬à“ß‡¥’¬« ¬—ß¡’ªí®®—¬Õ◊ËπÊ √à«¡

¥â«¬ ‡™àπ °“√√—Ë«´÷¡, §«“¡·¢Áß·√ß¢Õß“√‡§≈◊Õ∫À≈ÿ¡

√àÕßøíπ ´÷Ëß¬—ß§ßµâÕß»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ª 

      

°‘µµ‘°√√¡ª√–°“» 
 ¢Õ¢Õ∫§ÿ≥§≥–∑—πµ·æ∑¬»“µ√å ¡À“«‘∑¬“≈—¬

‡™’¬ß„À¡à ∑’Ë„Àâ∑ÿπÕÿ¥Àπÿπ„π°“√∑”«‘®—¬ ¢Õ¢Õ∫§ÿ≥ 

Õ.∑æ.‡∑æ√—µπå ‡¢¡“≈’≈“°ÿ≈ ·≈– º».∑æ.»‘√‘æß»å 

»‘√‘¡ß§≈«—≤π– ∑’Ë„Àâ§”ª√÷°…“·≈–·π–π”°“√„™â‡§√◊ËÕß

∑¥Õ∫“°≈„π°“√«‘®—¬ √«¡∑—Èß∫√‘…—∑“¡‡ÕÁ¡‡Õ‡ªÑ 

(3M ESPE) ª√–‡∑»‰∑¬ ®”°—¥ ·≈–∫√‘…—∑·Õä§‡µÕÕπ 

(Acteon) ª√–‡∑»‰∑¬ ®”°—¥ ∑’Ë‰¥â‡Õ◊ÈÕ‡øóôÕ«—¥ÿ∑’Ë„™â„πß“π

«‘®—¬§√—Èßπ’È    
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