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∫∑§—¥¬àÕ 
«—µ∂ÿª√–ß§å  ‡æ◊ËÕª√–‡¡‘πº≈¢Õß°“√ª√—∫¿“æ«—µ∂ÿª√–ß§å  ‡æ◊ËÕª√–‡¡‘πº≈¢Õß°“√ª√—∫¿“æ«—µ∂ÿª√–ß§å

æ◊Èπº‘«‚¥¬„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°µàÕ·√ß¬÷¥‡©◊Õπ√–À«à“ß

‡√´‘π´’‡¡πµå  ·≈–‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡   

«—¥ÿ·≈–«‘∏’°“√  √â“ß‡´√“¡‘°Õ≈Ÿ¡‘π“Õ‘π´’·√¡ 5 

™‘Èπ ‚¥¬·µà≈–™‘Èπ„™â∑¥Õ∫ 2 µ”·Àπàß (n=10) „π

·µà≈–°≈ÿà¡°“√∑¥≈Õß ∑”°“√ª√—∫¿“ææ◊Èπº‘« 6 «‘∏’

§◊Õ °≈ÿà¡∑’Ë 1 ‡´√“¡‘°∑’Ë‰¡à‰¥â°”®—¥·°â«à«π‡°‘π °≈ÿà¡∑’Ë 

2 ‡´√“¡‘°∑’Ë‰¡à‰¥â°”®—¥·°â«à«π‡°‘π·≈â«°—¥¥â«¬°√¥

‰Œ‚¥√ø≈ŸÕÕ√‘° §«“¡‡¢â¡¢âπ√âÕ¬≈– 4 π“π 1 π“∑’   

°≈ÿà¡∑’Ë 3 ‡´√“¡‘°∑’Ë‡ªÉ“∑√“¬‡æ◊ËÕ°”®—¥·°â«à«π‡°‘π   

°≈ÿà¡∑’Ë 4 ‡´√“¡‘°∑’Ë‡ªÉ“∑√“¬‡æ◊ËÕ°”®—¥·°â«à«π‡°‘π·≈â«

°—¥¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 4 π“π 

Abstract 
Purpose: The  purpose  of  this  study  was  

to evaluate  the  effect of  surface treatment by 

hydrofluoric acid etching on the shear bond  

strength  between  resin cement  and alumina In-

ceram.   

Materials and Methods: Five alumina In-

Ceram samples were used for each experimental 

group. Two positions of each sample were tested 

(n=10). The samples were assigned to six surface 

treatment conditions: group I; excess glass was 

not removed, group II; excess glass was not 

removed  but etched with 4% hydrofluoric acid 

∫∑«‘∑¬“°“√ 
Original Article 
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1 π“∑’ °≈ÿà¡∑’Ë 5 ‡´√“¡‘°∑’Ë¢—¥¥â«¬°√–¥“…∑√“¬πÈ”®π

∂÷ßº‘«Õ≈Ÿ¡‘π“ ·≈–°≈ÿà¡∑’Ë 6 ‡´√“¡‘°∑’Ë¢—¥¥â«¬°√–¥“…

∑√“¬πÈ”®π∂÷ßº‘«Õ≈Ÿ¡‘π“ ·≈â«°—¥¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ

√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 4 π“π 1 π“∑’ ‚¥¬∑ÿ°°≈ÿà¡

∑”§«“¡–Õ“¥¥â«¬‡§√◊ËÕßÕ—≈µ√â“‚´π‘°åπ“π 5 π“∑’ 

·≈â«∑““√‰´‡≈π ®“°π—Èππ”™‘Èπß“π∑¥Õ∫‰ª¬÷¥µ‘¥

°—∫‡√´‘π´’‡¡πµå™π‘¥√’‰≈¬å‡ÕÁ°´å ‡ÕÕ“√å´’  2 µ”·Àπàß  

·≈â«π”™‘Èπß“π‰ª∑¥Õ∫¥â«¬‡§√◊ËÕß∑¥Õ∫“°≈™π‘¥

Õ‘πµ√Õπ§«“¡‡√Á«À—«°¥ 0.5 ¡¡./π“∑’ ‚¥¬«—¥·√ß

‡©◊Õπ∑’Ë∑”„Àâ‡√´‘π´’‡¡πµåÀ≈ÿ¥ÕÕ°®“°‡´√“¡‘° π”

§à“·√ß‰ª§”π«≥§à“∂‘µ‘¥â«¬Õ‚π«“∑“ß‡¥’¬«·≈–∑Ÿ°’¬å 

º≈°“√∑¥≈Õß ‡´√“¡‘°∑’Ë¢—¥¥â«¬°√–¥“…∑√“¬

πÈ”®π∂÷ßº‘«Õ≈Ÿ¡‘π“„Àâ§à“§«“¡·¢Áß·√ß¬÷¥‡©◊ÕπŸßÿ¥ 

√Õß≈ß¡“§◊Õ°≈ÿà¡∑’Ë‡ªÉ“∑√“¬‡æ◊ËÕ°”®—¥·°â«à«π‡°‘π ´÷Ëß

Ÿß°«à“°≈ÿà¡Õ◊ËπÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p < 0.05)

‡¡◊ËÕ„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°ª√—∫¿“ææ◊Èπº‘« æ∫«à“¡’§à“

§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ∑’ ËµË”°«à“°≈ÿ à¡∑’ Ë‰¡à‰¥â„™â°√¥

‰Œ‚¥√ø≈ŸÕÕ√‘°ª√—∫¿“ææ◊Èπº‘«Õ¬à“ß¡’π—¬”§—≠∑“ß

∂‘µ‘ (p < 0.05)

 √ÿª °“√„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°„π°“√ª√—∫¿“æ

æ◊Èπº‘« ¡’º≈∑”„Àâ§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ√–À«à“ß‡√´‘π

´’‡¡πµå°—∫Õ≈Ÿ¡‘π“Õ‘π´’·√¡≈¥≈ß 

§””§—≠: §«“¡·¢Áß·√ß¬÷¥‡©◊Õπ Õ≈Ÿ¡‘π“Õ‘π´’·√¡ 

‡√´‘π´’‡¡πµå 

gel for 1 minute, group III; excess glass was  

removed by sandblast, group IV; excess glass 

was  removed by sandblast and then etched with 

4% hydrofluoric acid gel for 1 minute, group V; 

the samples were polished with sandpaper until 

alumina surface was exposed and group VI; the 

samples were polished with sandpaper until 

alumina surface was exposed and then etched 

with 4% hydrofluoric acid gel for 1 minute. All 

samples were cleaned with ultrasonic for 5 

minutes and then silane was applied onto the 

cleaned surface.  Each of the samples were then 

bonded at two positions with Rely X ARC resin 

cement. The shear bond strengths of each 

position were tested using the universal testing 

machine  with cross head speed of 0.5 mm/min  

to measure the stress (MPa) which pushed the 

resin cement out  of  the ceramics. The means of 

bond strength were statistically analysed using 

one-way  ANOVA and Tukey test. 

Results: The mean shear bond strength was 

highest in the group polished with sandpaper 

until alumina surface was exposed, followed by 

the group which excess glass was  removed  by 

sandblast. Those shear bond strengths were 

significantly higher than that of the others (p< 

0.05). The shear bond strength of the groups 

treated with 4% hydrofluoric acid gel were treated with 4% hydrofluoric acid gel were treated with 4% hydrofluoric acid

significantly lower than that of the untreated 

groups. (p< 0.05). 

Conclusion: Surface treatment by hydro-

fluoric acid etching decreases the shear bond 

strength between resin cement and alumina In-

ceram.  

Keywords: Shear bond  strength, Alumina In-

ceram, Resin cement 
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∫∑π” 
 øíπ∑’Ë‡°‘¥°“√Ÿ≠‡’¬‡π◊ÈÕøíπ‰ª¡“° ¡—°®–‰¥â√—∫°“√

∫Ÿ√≥–¥â«¬°“√∑”§√Õ∫øíπ ´÷Ëß§√Õ∫øíππ—Èπ¡’À≈“¬

ª√–‡¿∑ ‡™àπ §√Õ∫øíπ‚≈À–≈â«π (all metal resto-

ration)  §√Õ∫øíπ°√–‡∫◊ÈÕß‡§≈◊Õ∫‚≈À– (porcelain 

fuse to metal) ·≈–§√Õ∫øíπ°√–‡∫◊ÈÕß≈â«π (all 

ceramics) ªí®®ÿ∫—π¡’§«“¡π‘¬¡§√Õ∫øíπ™π‘¥°√–‡∫◊ÈÕß

≈â«π¡“°¢÷Èπ ‡π◊ËÕß®“°„Àâ§«“¡«¬ß“¡¡“°°«à“ ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫§√Õ∫øíπ‚≈À–≈â«π À√◊Õ §√Õ∫øíπ

°√–‡∫◊ÈÕß‡§≈◊Õ∫‚≈À– πÕ°®“°π’È‡´√“¡‘°¬—ß¡’¬—ß¡’§ÿ≥-

¡∫—µ‘∑’Ë‰¡àπ”§«“¡√âÕπ ‰¡àπ”°√–·‰øøÑ“  µâ“π∑“πµàÕ

°“√÷°°√àÕπ®“°“√‡§¡’·≈– ‡¢â“°—π‰¥â¥’°—∫‡π◊ÈÕ‡¬◊ËÕ„π°“√÷°°√àÕπ®“°“√‡§¡’·≈– ‡¢â“°—π‰¥â¥’°—∫‡π◊ÈÕ‡¬◊ËÕ„π°“√÷°°√àÕπ®“°“√‡§¡’·≈– ‡¢â“°—π‰¥â¥’°—∫‡π◊ÈÕ‡¬

™àÕßª“°(1)  

 ‡æ◊ËÕ„Àâ§√Õ∫øíπ‡´√“¡‘°“¡“√∂¬÷¥µ‘¥°—∫µ—«øíπ‰¥â

¥’ ¢—ÈπµÕπ°“√¬÷¥µ‘¥§√Õ∫øíπ®÷ß¡’§«“¡”§—≠ «—¥ÿ∑’Ë

π‘¬¡„™â¬÷¥µ‘¥µ—«øíπ°—∫§√Õ∫øíπ°√–‡∫◊ÈÕß≈â«π§◊Õ ‡√´‘π

´’‡¡πµå ´÷Ëß°àÕπ°“√¬÷¥µ‘¥®”‡ªìπµâÕßª√—∫¿“ææ◊Èπº‘«

¥â“π„π¢Õß§√Õ∫øíπ‡´√“¡‘° ‡æ◊ËÕ„Àâ‡°‘¥≈—°…≥–æ◊Èπº‘«∑’Ë

‡À¡“–¡°—∫°“√¬÷¥µ‘¥∑’Ë¥’∑’Ëÿ¥ 

°“√ª√—∫¿“ææ◊Èπº‘«§√Õ∫øíπ°√–‡∫◊ÈÕß≈â«π“¡“√∂

∑”‰¥âÀ≈“¬«‘∏’‡™àπ °“√°—¥¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° (hydro-(hydro-(hyd

fluoric acid etching)(2) °“√‡ªÉ“∑√“¬ (sandblasting)(3)

·≈–°“√‡§≈◊Õ∫æ◊Èπº‘«¥â«¬´‘≈‘°“ (silica coating)(4) ‡æ◊ËÕ

„Àâæ◊Èπº‘«§√Õ∫øíπ¡’§«“¡‡À¡“–¡µàÕ°“√¬÷¥µ‘¥∑’Ë¥’ ∑—Èß

∑“ß®ÿ≈°≈»“µ√å (micromechanical bonding) ·≈–

∑“ß‡§¡’ (chemical bonding)  

 §√Õ∫øíπ‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡¢Õß∫√‘…—∑«‘

µâ“ (VITA In-Ceram® alumina) ª√–‡∑»‡¬Õ√¡—ππ’  

‡ªìπ§√Õ∫øíπ°√–‡∫◊ÈÕß≈â«π∑’Ë¡’≈—°…≥–‡ªìπ‚§√ßÕ≈Ÿ¡‘π“

·≈–¡’‡π◊ÈÕ·°â«·∑√°°√–®“¬Õ¬Ÿà ¡’«‘∏’∑”‚¥¬º¡ºßÕ≈Ÿ¡‘π“

°—∫πÈ”„Àâºß·¢«π≈Õ¬Õ¬Ÿà„ππÈ” π”‰ª∑“∫π™‘ÈπÀ≈àÕæ‘‡»… 

(special die) ‡√’¬°«à“°“√∑” ™‘Èπ≈‘ª (slip cast) ‡√Á®

·≈â«π”‰ª‡º“ ®–‰¥â‚§√ßÕ≈Ÿ¡‘π“´÷Ëß¡’≈—°…≥–‡ªìπ√Ÿæ√ÿπ 

®“°π—Èππ”ºß·°â«¡“‡º“∫π‚§√ßÕ≈Ÿ¡‘π“ ‡æ◊ËÕ„Àâ·°â«

·∑√°µ—« (glass infiltrated) ‡¢â“‰ªÕ¬Ÿàµ“¡√Ÿæ√ÿππ—Èπ(5)

∑”„Àâ‰¥â‚§√ß√â“ß¡’§à“§«“¡·¢Áß·√ß¥—¥‚§âß (flexural 

strength) ∑’ËŸß µâ“π∑“π°“√·µ°À—°‰¥â¥’(6) π”¡“∑”‡ªìπ

·°π¢Õß§√Õ∫øíπ°√–‡∫◊ÈÕß≈â«π‰¥â(7)

 §√Õ∫øíπ‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡‡ªìπ§√Õ∫øíπ

°√–‡∫◊ÈÕß≈â«π∑’Ë¡’Õß§åª√–°Õ∫¢ÕßÕ≈Ÿ¡‘π“‡ªìπà«π„À≠à

ª√–¡“≥√âÕ¬≈– 74 ·≈–¡’ ‡π◊ÈÕ·°â«ª√–¡“≥√âÕ¬≈– 26(8)

°“√»÷°…“¥â«¬°“√‡ªÉ“∑√“¬ À√◊Õ°“√‡§≈◊Õ∫º‘«¥â«¬´‘≈‘°“ 

‡æ◊ËÕª√—∫¿“ææ◊Èπº‘«§√Õ∫øíπ‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’

·√¡°àÕπ°“√¬÷¥µ‘¥°—∫‡√´‘π´’‡¡πµå æ∫«à““¡“√∂‡æ‘Ë¡

ª√–‘∑∏‘¿“æ°“√¬÷¥µ‘¥∑—Èß∑“ß®ÿ≈°≈»“µ√å·≈–∑“ß‡§¡’

°—∫‡√´‘π´’‡¡πµå‰¥â(3,9-11)     

 ”À√—∫«‘∏’°“√ª√—∫¿“ææ◊Èπº‘«¥â«¬°√¥‰Œ‚¥√ø≈Ÿ-

ÕÕ√‘°´÷Ëß‡ªìπ«‘∏’∑’Ë„™â„π°“√ª√—∫¿“ææ◊Èπº‘«‡´√“¡‘°∑’Ë¡’

à«π¢Õß‡π◊ÈÕ·°â«‡ªìπÕß§åª√–°Õ∫ ‡™àπ„π‡´√“¡‘°ª√–

‡¿∑°≈“å‡´√“¡‘° æ∫«à“æ◊Èπº‘«‡´√“¡‘°‡°‘¥§«“¡¢√ÿ¢√–

∑”„Àâ‡°‘¥°“√¬÷¥µ‘¥∑“ß®ÿ≈°≈»“µ√å°—∫‡√´‘π´’‡¡πµå‰¥â

¥’(12,13) ´÷Ëß‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡∑’Ë¡’‡π◊ÈÕ·°â«‡ªìπ

Õß§åª√–°Õ∫Õ¬Ÿà√âÕ¬≈– 26 °“√ª√—∫¿“ææ◊Èπº‘«¥â«¬°√¥

‰Œ‚¥√ø≈ŸÕÕ√‘°π—Èπ¬—ß‡ªìπ∑’Ëπà“π„®  ‡π◊ËÕß®“°„π∫“ß°“√

»÷°…“æ∫«à“°“√„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°„π°“√ª√—∫¿“æ

æ◊Èπº‘«¢Õß‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡π—Èπ∑”„Àâ‰¥â§à“

°“√¬÷¥µ‘¥µË”≈ßÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘(9) ¡’∫“ß°“√

»÷°…“∑’Ëæ∫«à“°“√ª√—∫¿“ææ◊Èπº‘«‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“

Õ‘π´’·√¡ ‚¥¬°“√„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°√à«¡°—∫°“√„™â“√

§Ÿà§«∫‰´‡≈π·≈–‡√´‘π´’‡¡πµå∑’Ë¡’à«πª√–°Õ∫¢ÕßøÕ-

‡øµ‚¡‚π‡¡Õ√å™π‘¥æ“π“‡«’¬¬’Ë‘∫‡ÕÁ¥ (Panavia 21, 

Kuraray) „Àâ§à“°“√¬÷¥µ‘¥∑’Ë¥’(14)

 ¥—ßπ—Èπß“π«‘®—¬π’È ®÷ß»÷°…“∂÷ß°“√„™â°√¥‰Œ‚¥√ø≈Ÿ-

ÕÕ√‘° ‡æ◊ËÕª√—∫¿“ææ◊Èπº‘«§√Õ∫øíπ‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“

Õ‘π´’·√¡ ´÷Ëß¡’à«π¢Õß‡π◊ÈÕ·°â«‡ªìπÕß§åª√–°Õ∫Õ¬Ÿà√âÕ¬

≈– 26 «à“®–∑”„Àâ‡°‘¥°“√¬÷¥µ‘¥∑’Ë¥’°—∫‡√´‘π´’‡¡πµå ‰¥â

À√◊Õ‰¡à  

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
 °“√‡µ√’¬¡™‘Èπß“πµ—«Õ¬à“ß: √â“ß™‘Èπß“π‡´√“¡‘°™

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 
 °“√‡µ√’¬¡™‘Èπß“πµ—«Õ¬à“ß: √â“ß™‘Èπß“π‡´√“¡‘°™

«—¥ÿÕÿª°√≥å·≈–«‘∏’°“√ 

π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡¢Õß∫√‘…—∑«‘µâ“ (VITA In-Ceram®

alumina) ∑’Ë∑”°“√‡º“ºß·°â«„Àâ·∑√°´÷¡‡¢â“‰ª„π√Ÿæ√ÿπ

¢Õß™‘Èπß“πÕ≈Ÿ¡‘π“‚¥¬¬—ß‰¡àµâÕß‡ªÉ“∑√“¬‡æ◊ËÕ°”®—¥‡π◊ÈÕ

·°â«à«π‡°‘πÕÕ° ¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 15.0 ¡¡. 

Àπ“ 1.5 ¡¡. ®”π«π 5 ™‘Èπ ·µà≈–™‘Èππ”¡“Ωíß„π°√–∫Õ°

‚≈À–¢π“¥‡âπºà“π»Ÿπ¬å°≈“ß 20 ¡¡. Ÿß 10 ¡¡. ·≈–
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¬÷¥µ‘¥‚¥¬„™âÕ–§√‘≈‘°‡√´‘π™π‘¥∫à¡µ—«‰¥â‡Õß ¥—ß√Ÿª∑’Ë 1         °≈ÿà¡∑’Ë 3 ·≈– °≈ÿà¡∑’Ë 4°≈ÿà¡∑’Ë 3 ·≈– °≈ÿà¡∑’Ë 4  »÷°…“Õ‘∑∏‘æ≈¢Õß°√¥

‰Œ‚¥√ø≈ŸÕÕ√‘°°—∫ Õ≈Ÿ¡‘π“ ·≈–‡π◊ÈÕ·°â« ‚¥¬∑”°“√‡ªÉ“

∑√“¬ µ“¡¢—ÈπµÕπ°“√º≈‘µÕ≈Ÿ¡‘π“Õ‘π´’·√¡ ∑’ËµâÕß¡’°“√

°”®—¥‡π◊ÈÕ·°â«à«π‡°‘πÕÕ° ‚¥¬„™âºßÕ≈Ÿ¡‘π—¡ ÕÕ°‰´¥å 

(aluminum oxide) ∑’Ë¡’¢π“¥ 110 ‰¡§√Õπ ¿“¬„µâ·√ß

¥—π 380 kPa   

°≈ÿà¡∑’Ë 3 ‡´√“¡‘°∑’Ë‡ªÉ“∑√“¬‡æ◊ËÕ°”®—¥·°â«à«π‡°‘π

ÕÕ° 

 π”™‘Èπß“π‡´√“¡‘°∑’Ë‡√Á®®“°°“√∑¥≈Õß „π°≈ÿà¡∑’Ë 2  

¡“‡ªÉ“∑√“¬‡æ◊ËÕ°”®—¥à«π¢Õß‡π◊ÈÕ·°â«ÕÕ°    π”‰ª¬÷¥

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

°≈ÿà¡∑’Ë 4 ‡´√“¡‘°∑’Ë‡ªÉ“∑√“¬·≈â«ª√—∫¿“ææ◊Èπº‘«

¥â«¬°√¥‰Œ‚¥√ø≈ŸÕ√‘°      

 π”™‘Èπß“π‡´√“¡‘°∑’Ë‡√Á®®“°°“√∑¥≈Õß„π°≈ÿà¡∑’Ë 3 

¡“‡ªÉ“∑√“¬‡æ◊ËÕ°”®—¥à«π¢Õß‡√´‘π´’‡¡πµåÕÕ° ·≈â«π”

¡“ª√—∫¿“ææ◊Èπº‘«‚¥¬°“√°—¥¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°

§«“¡‡¢â¡¢âπ√âÕ¬≈– 4 π“π 1 π“∑’ π”‰ª¬÷¥µ‘¥°—∫‡√´‘π

´’‡¡πµå ·≈–∑¥Õ∫§à“·√ß‡©◊Õπ 

°≈ÿà¡∑’Ë 5 ·≈– °≈ÿà¡∑’Ë 6°≈ÿà¡∑’Ë 5 ·≈– °≈ÿà¡∑’Ë 6 »÷°…“Õ‘∑∏‘æ≈¢Õß°√¥

‰Œ‚¥√ø≈ŸÕÕ√‘°∑’Ë¡’º≈µàÕ‡π◊ÈÕ·°â«∑’Ë·∑√°´÷¡‡¢â“‰ª √Õ∫

¢Õ∫‡°√πÕ≈Ÿ¡‘π“ (grain boundary) ∑’Ë¡’Õ¬Ÿà√âÕ¬≈– 26 

‚¥¬»÷°…“‰¥â®“°·π«µ—¥¢«“ß (cross section) ®“°°“√

¢—¥™‘Èπß“π¥â«¬°√–¥“…∑√“¬πÈ”„Àâ∂÷ß™—ÈπÕ≈Ÿ¡‘π“   

°≈ÿà¡∑’Ë 5 ‡´√“¡‘°∑’Ë¢—¥¥â«¬°√–¥“…∑√“¬πÈ”®π∂÷ß™—Èπ

Õ≈Ÿ¡‘π“

 π”™‘Èπß“π‡´√“¡‘°∑’Ë‡√Á®®“°°“√∑¥≈Õß„π°≈ÿà¡∑’Ë 4   

¡“¢—¥„Àâ∂÷ß™—ÈπÕ≈Ÿ¡‘π“¥â“π„π‚¥¬„™â°√–¥“…∑√“¬‡∫Õ√å  

400 ·≈–¢—¥‡√’¬∫¥â«¬°√–¥“…∑√“¬πÈ”‡∫Õ√å 800 ·≈– 

1,200 ·≈â«π”‰ª¬÷¥µ‘¥°—∫‡√´‘π´’‡¡πµå ·≈–∑¥Õ∫§«“¡

·¢Áß·√ß¬÷¥‡©◊Õπ  

°≈ÿà¡∑’Ë 6 ‡´√“¡‘°∑’Ë¢—¥¥â«¬°√–¥“…∑√“¬πÈ”®π∂÷ß™—Èπ

Õ≈Ÿ¡‘π“·≈â«ª√—∫¿“ææ◊Èπº‘«¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°   

 π”™‘Èπß“π‡´√“¡‘°∑’Ë‡√Á®®“°°“√∑¥≈Õß„π°≈ÿà¡∑’Ë 5    

¡“¢—¥°√–¥“…∑√“¬‡∫Õ√å 400 ‡æ◊ËÕ°”®—¥´’‡¡πµå‡¥‘¡ÕÕ°

„ÀâÀ¡¥·≈–¢—¥‡√’¬∫¥â«¬°√–¥“…∑√“¬πÈ”‡∫Õ√å 800 ·≈– 

1,200 ·≈â«π”¡“ª√—∫¿“ææ◊Èπº‘«‚¥¬°“√°—¥¥â«¬°√¥

‰Œ‚¥√ø≈ŸÕÕ√‘°§«“¡·¢Á¡¢âπ√âÕ¬≈– 4 π“π 1 π“∑’ ®“°

π—Èππ”‰ª¬÷¥µ‘¥°—∫‡√´‘π´’‡¡πµå ·≈–∑¥Õ∫§«“¡·¢Áß·√ß

√Ÿª∑’Ë 1 ™‘Èπß“π‡´√“¡‘°Õ≈Ÿ¡‘π“Õ‘π´’·√¡∑’Ë¬÷¥Õ–§√‘≈‘°‡√´‘π

Ωíß„π°√–∫Õ°‚≈À– 
Figure 1 In-Ceram Alumina ceramic specimen 

which embedded in selfcure acrylic resin 

with metal tube 

 ·∫àß°≈ÿà¡°“√∑¥≈ÕßÕÕ°µ“¡¿“ææ◊Èπº‘«‡´√“¡‘°

‡ªìπ 6 °≈ÿà¡ ¥—ßπ’È 

°≈ÿà¡∑’Ë 1 ·≈– °≈ÿà¡∑’Ë 2°≈ÿà¡∑’Ë 1 ·≈– °≈ÿà¡∑’Ë 2  »÷°…“Õ‘∑∏‘æ≈¢Õß°√¥

‰Œ‚¥√ø≈ŸÕÕ√‘°°—∫‡π◊ÈÕ·°â« ‚¥¬‰¡à¡’à«π¢ÕßÕ≈Ÿ¡‘π“¡“

‡°’Ë¬«¢âÕß 

°≈ÿà¡∑’Ë 1 ‡´√“¡‘°∑’Ë‰¡à‰¥â°”®—¥·°â«à«π‡°‘π  

π”™‘Èπß“π∑’Ë‡µ√’¬¡„«â·≈â« ÷́Ëß¡’‡π◊ÈÕ·°â«§≈ÿ¡º‘«Õ≈Ÿ¡‘π“

‰«â∑—ÈßÀ¡¥¡“ª√—∫√–π“∫„Àâ‡√’¬∫ ‚¥¬¢—¥°√–¥“…∑√“¬

‡∫Õ√å 400, 800 ·≈– 1200 µ“¡≈”¥—∫ ‡æ◊ËÕ„Àâ‡π◊ÈÕ·°â«

à«π‡°‘π‡√’¬∫ ®“°π—Èππ”‰ª¬÷¥µ‘¥°—∫‡√´‘π´’‡¡πµå ·≈–

∑¥Õ∫§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ  ´÷Ëß®–‰¥â°≈à“«∂÷ß„π

À—«¢âÕ¢Õß«‘∏’°“√¬÷¥µ‘¥™‘Èπß“π°—∫‡√´‘π´’‡¡πµå ·≈– °“√

∑¥Õ∫™‘Èπß“πµ—«Õ¬à“ßµàÕ‰ª 

°≈ÿà¡∑’Ë 2 ‡´√“¡‘°∑’Ë‰¡à‰¥â°”®—¥·°â«à«π‡°‘π ∑”°“√

ª√—∫¿“ææ◊Èπº‘«¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°

 π”™‘Èπß“π‡´√“¡‘°∑’Ë‡√Á® ®“°°“√∑¥≈Õß„π°≈ÿà¡∑’Ë 1   

¡“¢—¥°√–¥“…∑√“¬‡∫Õ√å 400, 800 ·≈– 1,200 ‡æ◊ËÕ

°”®—¥à«π¢Õß‡√´‘π´’‡¡πµå∑’Ë‡À≈◊ÕÕ¬Ÿà∫√‘‡«≥º‘«™‘Èπß“π

ÕÕ° ‚¥¬„Àâ‡À≈◊Õ‡π◊ÈÕ·°â«§≈ÿ¡º‘«‡´√“¡‘°Õ¬Ÿà∑—ÈßÀ¡¥ π”

¡“ª√—∫¿“ææ◊Èπº‘«‚¥¬°“√°—¥¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°

§«“¡‡¢â¡¢âπ√âÕ¬≈– 4 π“π 1 π“∑’ ®“°π—Èππ”‰ª¬÷¥µ‘¥

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

 «‘∏’°“√¬÷¥µ‘¥™‘Èπß“π°—∫‡√´‘π´’‡¡πµå: π”™‘Èπß“π‡´√“

¡‘°∑’Ë‡µ√’¬¡¿“ææ◊Èπº‘«µ“¡∑’Ë°”Àπ¥‰«âµ“¡°≈ÿà¡µà“ßÊ 

‰ª∑”§«“¡–Õ“¥¥â«¬‡§√◊ËÕßÕ—≈µ√“‚´π‘°å π“π 5 π“∑’ 

‡ªÉ“„Àâ·Àâß ·≈â«π”‰ª∑“‰´‡≈π™π‘¥√’‰≈¬å ‡ÕÁ°´å ‡´√“¡‘° 

‰æ√‡¡Õ√å (Rely X Ceramic Primer) ∑‘Èß‰«â 60 «‘π“∑’  

‡ªÉ“„Àâ·Àâß ®“°π—Èππ”‰ª¬÷¥°—∫‡√´‘π´’‡¡πµå™π‘¥√’‰≈¬å-

‡ÕÁ°´å ‡ÕÕ“√å´’ (Rely X ARC) ™‘Èπ≈– 2 ®ÿ¥ ‡√’¬ßµ“¡

·π«‡âπºà“π»Ÿπ¬å°≈“ß ‚¥¬„™â·∫∫À≈àÕ‡À≈Á°°≈â“‰√âπ‘¡ 

¥—ß√Ÿª∑’Ë 2 ®–‰¥â≈—°…≥–™‘Èπ∑¥≈Õß∑’Ëπ”‰ª∑¥Õ∫¥—ß√Ÿª∑’Ë 3 

 «‘∏’°“√∑¥Õ∫™‘Èπ∑¥≈Õß: ∑¥Õ∫‚¥¬„™â‡§√◊ËÕß

∑¥Õ∫“°≈™π‘¥Õ‘πµ√Õπ (Instron® universal 

testing  machine) ¥—ß√Ÿª∑’Ë 4 ‚¥¬„™â§«“¡‡√Á«¢ÕßÀ—«°¥

‡∑à“°—∫ 0.5 ¡¡./π“∑’ ∫—π∑÷°§à“°”≈—ß·√ß¬÷¥‡©◊Õπ∑’Ë∑”„Àâ

‡√´‘π´’‡¡πµåÀ≈ÿ¥ÕÕ°®“°‡´√“¡‘° ¡’Àπà«¬‡¡°°–ª“

§“≈ (MPa)   

√Ÿª∑’Ë 2 ‡µπ‡≈µ’≈‚¡≈∑’Ë™à«¬„π°“√¬÷¥‡√´‘π´’‡¡πµå°—∫√Ÿª∑’Ë 2 ‡µπ‡≈µ’≈‚¡≈∑’Ë™à«¬„π°“√¬÷¥‡√´‘π´’‡¡πµå°—∫√Ÿª∑’Ë 2

‡´√“¡‘° 
Figure 2 A stainless steal mold that help to fix 

resin cement with ceramic 

√Ÿª∑’Ë 3  ≈—°…≥–™‘Èπß“π∑’Ë®–π”‰ª∑¥Õ∫ √Ÿª∑’Ë 3  ≈—°…≥–™‘Èπß“π∑’Ë®–π”‰ª∑¥Õ∫ √Ÿª∑’Ë 3

Figure 3 A sample  ready  to be tested 

√Ÿª∑’Ë 4 a. ·¥ß·π«°“√∑¥Õ∫°”≈—ß·√ß¬÷¥‡©◊Õπ 

b. ·¥ß°“√∑¥Õ∫°”≈—ß·√ß¬÷¥‡©◊Õπ‚¥¬„™â‡§√◊ËÕß

∑¥Õ∫“°≈ 
Figure 4 a. Direction of shear bond strength tested Figure 4 a. Direction of shear bond strength tested Figure 4

 b. Shear bond strength tested using a 

universal testing machine 

$ $ Shearing load 

In-Ceram alumina In-Ceram alumina 
Resin cement Resin cement 

b. b. 

a. 
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°“√«—¥·≈–ª√–‡¡‘πº≈: π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑¥≈Õß

¡“«‘‡§√“–Àå§à“§«“¡·ª√ª√«π∑“ß∂‘µ‘¥â«¬ Õ‚π«“∑“ß

‡¥’¬« (one-way ANOVA) ·≈– ‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ 

(multiple comparison) ¥â«¬«‘∏’ ∑Ÿ°’¬å (Tukey HSD)  

º≈°“√∑¥≈Õß 
 §«“¡·¢Áß·√ß¬÷¥‡©◊Õπ∑’Ë∑”„Àâ‡√´‘π´’‡¡πµåÀ≈ÿ¥ÕÕ°

®“°‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡ ∑’Ë¡’¿“ææ◊Èπº‘«µà“ßÊ 

°—π 6  °≈ÿà¡ ¥—ß·¥ß„πµ“√“ß∑’Ë 1 

 ‡¡◊ ËÕπ”§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ∑’ Ë‰¥â¡“§”π«≥

‡©≈’Ë¬„π·µà≈–°≈ÿà¡ æ∫«à“°≈ÿà¡∑’Ë¢—¥°√–¥“…∑√“¬¡’§à“

§«“¡·¢Áß·√ß¬÷¥‡©◊ÕπŸß∑’Ëÿ¥ √Õß≈ß¡“§◊Õ°≈ÿà¡∑’Ë‡ªÉ“

∑√“¬‡æ◊ËÕ°”®—¥‡π◊ÈÕ·°â«à«π‡°‘π ·≈–°≈ÿà¡∑’Ë¡’§«“¡·¢Áß

·√ß¬÷¥‡©◊ÕπµË”∑’Ëÿ¥§◊Õ°≈ÿà¡∑’Ë‰¡à‰¥â°”®—¥·°â«à«π‡°‘π

ÕÕ°·≈â«°—¥¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° ‡¡◊ËÕπ”¢âÕ¡Ÿ≈∑’Ë‰¥â

®“°°“√∑¥≈Õß¡“«‘‡§√“–Àå∑“ß∂‘µ‘æ∫«à“ °≈ÿà¡∑’Ë¢—¥

°√–¥“…∑√“¬®π∂÷ßº‘«Õ≈Ÿ¡‘π“¡’§à“°”≈—ß·√ß¬÷¥‡©◊Õπ¢Õß

‡√´‘π´’‡¡πµåŸß°«à“°≈ÿà¡Õ◊ËπÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p<

0.05) à«π°≈ÿà¡∑’Ë¡’§à“°”≈—ß¬÷¥‡©◊Õπ¢Õß‡√´‘π´’‡¡πµåµË”

ÿ¥§◊Õ°≈ÿà¡∑’ Ë¬—ß‰¡à‰¥â°”®—¥·°â«à«π‡°‘πÕÕ°·≈–ª√—∫

¿“æº‘«¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß

°≈ÿà¡∑’Ë„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°ª√—∫¿“ææ◊Èπº‘«°—∫°≈ÿà¡∑’Ë

µ“√“ß∑’Ë  1 ·¥ß§à“·√ß∑’Ë∑”„Àâ‡√´‘π´’‡¡πµåÀ≈ÿ¥ÕÕ°®“°‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡„π·µà≈–°≈ÿà¡ 
Table 1  The  mean  bond  strengths  between  resin cement  and  the  In-Ceram Alumina ceramics.  

°≈ÿà¡ ®”π«π 

(™‘Èπ) 

§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡©≈’Ë¬ ± §à“‡∫’Ë¬ß

‡∫π¡“µ√∞“π (MPa) 

1 : ‡´√“¡‘°∑’Ë‰¡à‰¥â°”®—¥·°â«à«π‡°‘π  10 4.47 ± 0.67b 

2 : ‡´√“¡‘°∑’Ë‰¡à‰¥â°”®—¥·°â«à«π‡°‘π·≈–ª√—∫¿“æº‘«¥â«¬°√¥

‰Œ‚¥√ø≈ŸÕÕ√‘°  

10 3.13 ± 0.92a 

3 : ‡´√“¡‘°∑’Ë‡ªÉ“∑√“¬‡æ◊ËÕ°”®—¥·°â«à«π‡°‘π  10 5.58 ± 0.78c 

4 : ‡´√“¡‘°∑’Ë‡ªÉ“∑√“¬‡æ◊ËÕ°”®—¥·°â«à«π‡°‘π ·≈–ª√—∫¿“æº‘«¥â«¬

°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°  

10 4.39 ± 0.88b 

5 : ‡´√“¡‘°∑’Ë¢—¥¥â«¬°√–¥“…∑√“¬πÈ”®π∂÷ßº‘«Õ≈Ÿ¡‘π“  10 7.15 ± 0.98d 

6 : ‡´√“¡‘°∑’Ë¢—¥¥â«¬°√–¥“…∑√“¬πÈ”®π∂÷ßº‘«Õ≈Ÿ¡‘π“ ·≈–ª√—∫

¿“æº‘«¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°  

10 3.99 ± 0.61a,b 

‰¡à„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°‡ªìπ§ŸàÊ §◊Õ °≈ÿà¡∑’Ë 1 ‡∑’¬∫°—∫ 

°≈ÿà¡∑’Ë 2 °≈ÿà¡∑’Ë 3 ‡∑’¬∫°—∫ °≈ÿà¡∑’Ë 4 ·≈– °≈ÿà¡∑’Ë 5 

‡∑’¬∫°—∫ °≈ÿà¡∑’Ë 6 æ∫«à“°≈ÿà¡∑’Ë„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°

ª√—∫¿“ææ◊Èπº‘«¡’§à“§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ¢Õß‡√´‘π

´’‡¡πµå µË”°«à“ °≈ÿà¡∑’Ë‰¡à„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° Õ¬à“ß¡’

π—¬”§—≠∑“ß∂‘µ‘ (p<0.05)    

∫∑«‘®“√≥å 
 ®“°°“√»÷°…“π’Èæ∫«à“°“√ª√—∫¿“ææ◊Èπº‘«‡´√“¡‘

°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡¥â«¬«‘∏’°“√„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°

°—¥ ‰¡à«à“®–‡ªìπ°“√‡ªÉ“∑√“¬·≈â«ª√—∫¿“æº‘«¥â«¬°√¥

‰Œ‚¥√ø≈ŸÕÕ√‘° °“√¢—¥°√–¥“…∑√“¬·≈â«ª√—∫¿“æº‘«

¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° À√◊Õ·¡â·µà°“√ª√—∫¿“æº‘«¥â«¬

°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°„π°≈ÿà¡∑’Ë¬—ß‰¡à‰¥â°”®—¥·°â«à«π‡°‘π

ÕÕ° æ∫«à“„Àâ§à“°“√¬÷¥µ‘¥°—∫‡√´‘π´’‡¡πµå µË”≈ß ‡¡◊ËÕ

‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à‰¥âª√—∫¿“ææ◊Èπº‘«‡´√“¡‘°¥â«¬°√¥

‰Œ‚¥√ø≈ŸÕÕ√‘° 

 ®“°º≈°“√∑¥≈Õß∑’Ë‰¥â §«“¡·¢Áß·√ß¬÷¥‡©◊Õπ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë 1 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë¬—ß‰¡à‰¥â°”®—¥

·°â«à«π‡°‘π‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë 2 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë¬—ß‰¡à

‰¥â°”®—¥·°â«à«π‡°‘πÕÕ°·≈–ª√—∫¿“æº‘«¥â«¬°√¥

‰Œ‚¥√ø≈ŸÕÕ√‘° æ∫«à“ °≈ÿà¡∑’Ë 2 „Àâ§à“°“√¬÷¥µ‘¥ µË”°«à“ 

°≈ÿà¡∑’Ë¡’µ—«Õ—°…√µà“ß°—π ‡ªìπ°≈ÿà¡∑’Ë¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p<0.05)

Groups  identified  with  the  different  letters  are  statistically  different (p<0.05). 
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Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p<0.05) ·¥ß„Àâ‡ÀÁπ«à“°“√

„™â°√¥‰Œ‚¥√ø≈ŸÕ√‘°ª√—∫¿“æº‘« ∂÷ß·¡â®–‡ªìπ«‘∏’°“√

∑”„Àâ‡´√“¡‘°∑’Ë¡’à«π¢Õß‡π◊ÈÕ·°â«‡ªìπÕß§åª√–°Õ∫‡°‘¥

§«“¡¢√ÿ¢√– ·µà°Á‰¡à¡’º≈∑”„Àâ‡æ‘Ë¡§à“§«“¡·¢Áß·√ß¬÷¥

‡©◊Õπ„π‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡ ´÷Ëß‚¥¬ª°µ‘°“√„™â

°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°¡—°„™â„π°“√ª√—∫¿“ææ◊Èπº‘« ‡´√“¡‘°

∑’Ë¡’Õß§åª√–°Õ∫¢Õß‡π◊ÈÕ·°â«‡ªìπ´‘≈‘°“(2) „π°“√»÷°…“π’È

‡π◊ ÈÕ·°â«„π‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡‡ªìπ‡π◊ ÈÕ·°â«

·≈π∑“π—¡(15) ´÷Ëßæ∫«à“°“√„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°„π°“√

ª√—∫¿“ææ◊Èπº‘«‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡‰¡à∑”„Àâ

§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ°—∫‡√´‘π´’‡¡πµå ‡æ‘Ë¡¢÷Èπ„π∑“ßµ√ß

°—π¢â“¡°≈—∫∑”„Àâ§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ°—∫‡√´‘π´’‡¡πµå

≈¥≈ß 

 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë 3 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë∑” 

°“√‡ªÉ“∑√“¬‡æ◊ËÕ°”®—¥·°â«à«π‡°‘πÕÕ°µ“¡¢—ÈπµÕπ°“√

º≈‘µ ·≈–°≈ÿà¡∑’Ë 4 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë‡ªÉ“∑√“¬·≈–ª√—∫¿“æ

º‘«¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° æ∫«à“°≈ÿà¡∑’Ë 4 „Àâ§«“¡·¢Áß

·√ß¬÷¥‡©◊Õπ°—∫‡√´‘π´’‡¡πµåµË”°«à“ Õ¬à“ß¡’π—¬”§—≠∑“ß

∂‘µ‘ (p<0.05) ´÷Ëßº≈¢Õß°“√»÷°…“π’ÈÕ¥§≈âÕß°—∫°“√

»÷°…“¢Õß Saygili ·≈–§≥– „πªï 2003 æ∫«à“°“√ª√—∫

¿“ææ◊Èπº‘«‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡‚¥¬°“√‡ªÉ“

∑√“¬·≈â«°—¥¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° ¡’§«“¡·¢Áß·√ß¬÷¥

µ‘¥°—∫‡√´‘π´’‡¡πµåµË”°«à“ °“√ª√—∫¿“ææ◊Èπº‘«‚¥¬°“√

‡ªÉ“∑√“¬‡æ’¬ßÕ¬à“ß‡¥’¬«Õ¬à“ß¡’π—¬”§—≠(16) ·≈–Õ¥ 

§≈âÕß°—∫°“√»÷°…“¢Õß Kiyan ·≈–§≥– „πªï 2007 æ∫

«à“°“√‡ªÉ“∑√“¬∑’Ëº‘«‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡°àÕπ

°“√ª√—∫¿“æº‘«¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° ∑““√‰´‡≈π

·≈–¬÷¥µ‘¥°—∫‡√ ‘́π ’́‡¡πµå π”‰ªºà“π¢∫«π°“√‡∑Õ√å‚¡‰´-

§≈‘ß (thermocycling) æ∫«à“‰¡à“¡“√∂«—¥§à“·√ß¬÷¥

ÕÕ°¡“‰¥â ‡π◊ËÕß®“°‡√´‘π´’‡¡πµåÀ≈ÿ¥ÕÕ°¢≥–∑’Ëºà“πÕÕ°¡“‰¥â ‡π◊ËÕß®“°‡√´‘π´’‡¡πµåÀ≈ÿ¥ÕÕ°¢≥–∑’Ëºà“πÕÕ°¡“‰¥â

¢∫«π°“√‡∑Õ√å‚¡‰´§≈‘ß(17) 

 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë 5 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë¢—¥

°√–¥“…∑√“¬®π∂÷ßº‘«Õ≈Ÿ¡‘π“ ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë 6 

´÷Ëß‡ªìπ°≈ÿà¡∑’Ë¢—¥°√–¥“…∑√“¬®π∂÷ßº‘«Õ≈Ÿ¡‘π“·≈â«°—¥

¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° æ∫«à“°≈ÿà¡∑’Ë 5 „Àâ§à“§«“¡·¢Áß

·√ß¬÷¥‡©◊ÕπŸß°«à“Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p<0.05)

‡π◊ËÕß®“°°≈ÿà¡∑’Ë¢—¥°√–¥“…∑√“¬¡’≈—°…≥–æ◊Èπº‘«‡´√“- 

¡‘°Õ≈Ÿ¡‘π“Õ‘π´’·√¡„π·π«µ—¥¢«“ß‚¥¬¡’‚§√ßÕ≈Ÿ¡‘π“√âÕ¬

≈– 74 ·≈–à«π¢Õß‡π◊ÈÕ·°â«∑’Ë·∑√°´÷¡‡¢â“‰ª√–À«à“ß‚§

√ß√â“ßÕ–≈Ÿ¡‘π“√âÕ¬≈– 26 ·≈–‡¡◊ËÕπ”‰ªª√—∫¿“æº‘«

¥â«¬°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° àßº≈„Àâ§à“°“√¬÷¥µ‘¥°—∫‡√´‘π

´’‡¡πµå µË”≈ßÕ¥§≈âÕß°—∫º≈®“°°≈ÿà¡∑’Ë 2  

 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°≈ÿà¡∑’Ë 5 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ëª√—∫¿“æ

æ◊Èπº‘«‡´√“¡‘°‚¥¬°“√¢—¥°√–¥“…∑√“¬®π∂÷ßº‘«Õ≈Ÿ¡‘π“ 

°—∫°≈ÿà¡∑’Ë 1 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë‰¡à‰¥â°”®—¥·°â«à«π‡°‘π æ∫«à“

°≈ÿà¡∑’Ë 5 „Àâ§à“°“√¬÷¥µ‘¥°—∫‡√´‘π´’‡¡πµå∑’ËŸß°«à“Õ¬à“ß¡’°≈ÿà¡∑’Ë 5 „Àâ§à“°“√¬÷¥µ‘¥°—∫‡√´‘π´’‡¡πµå∑’ËŸß°«à“Õ¬à“ß¡’°≈ÿà¡∑’Ë 5 „Àâ§à“°“√¬÷¥µ

π—¬”§—≠∑“ß∂‘µ‘ (p<0.05) ´÷Ëß„π°≈ÿà¡∑’Ë 5 π—Èπ æ◊Èπº‘«

¢Õß‡´√“¡‘°Õ≈Ÿ¡‘π“Õ‘π´’·√¡∑’Ë¢—¥°√–¥“…∑√“¬¡’à«π

ª√–°Õ∫‡ªìπ‚§√ßÕ≈Ÿ¡‘π“√âÕ¬≈– 74 ·≈–à«π∑’Ë‡À≈◊ÕÕ’°

√âÕ¬≈– 26 ‡ªìπ‡π◊ÈÕ·°â«·≈π∑“π—¡∑’ËÕ¬Ÿàµ“¡¢Õ∫‡°√π¢Õß

Õ≈Ÿ¡‘π“∑”„Àâ‰¥âº≈°“√¬÷¥µ‘¥‰¥â¥’°«à“„π°≈ÿà¡∑’Ë1 ∑’Ë‡ªìπ

à«π¢Õß‡π◊ÈÕ·°â«·≈π∑“π—¡∑—ÈßÀ¡¥ ´÷Ëß·¥ß„Àâ‡ÀÁπ«à“

‡√´‘π´’‡¡πµå“¡“√∂¬÷¥‡°“–°—∫Õ≈Ÿ¡‘π“‰¥â¥’°«à“‡π◊ÈÕ·°â«

·≈π∑“π—¡·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°≈ÿà¡∑’Ë 5 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë·≈π∑“π—¡·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°≈ÿà¡∑’Ë 5 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë·≈π∑“π—

ª√—∫¿“ææ◊Èπº‘«‡´√“¡‘°‚¥¬°“√¢—¥°√–¥“…∑√“¬®π∂÷ß

º‘«Õ≈Ÿ¡‘π“ °—∫°≈ÿà¡∑’Ë 3 ´÷Ëß‡ªìπ°≈ÿà¡∑’Ë°“√‡ªÉ“∑√“¬‡æ◊ËÕ

°”®—¥π◊ÈÕ·°â«à«π‡°‘πÕÕ°µ“¡¢—ÈπµÕπ°“√º≈‘µ æ∫«à“

°≈ÿà¡∑’Ë 5 „Àâ§à“°“√¬÷¥µ‘¥°—∫‡√´‘π´’‡¡πµå ∑’ËŸß°«à“Õ¬à“ß¡’

π—¬”§—≠∑“ß∂‘µ‘ Õ“®‡ªìπ‰ª‰¥â«à“æ◊Èπº‘«¢Õß‡´√“¡‘°Õ≈Ÿ

¡‘π“Õ‘π´’·√¡∑’Ë‡ªÉ“∑√“¬¡’à«π¢Õß‡π◊ÈÕ·°â«·≈π∑“π—¡

à«π‡°‘πÀ≈ß‡À≈◊ÕÕ¬Ÿà¡“° ∑”„Àâ‡°‘¥°“√¬÷¥µ‘¥°—∫‡√´‘πà«π‡°‘πÀ≈ß‡À≈◊ÕÕ¬Ÿà¡“° ∑”„Àâ‡°‘¥°“√¬÷¥µ‘¥°—∫‡√´‘πà«π‡°‘πÀ≈ß‡À≈◊ÕÕ¬Ÿà¡“° ∑”„Àâ‡°‘¥°“√¬÷¥µ‘¥°

´’‡¡πµå‰¥âπâÕ¬°«à“°≈ÿà¡∑’Ë 5 ∑’Ë¡’°“√¢—¥™‘Èπß“πµ“¡·π«µ—¥

¢«“ß∑”„Àâ‰¥âæ◊Èπ∑’Ë¢ÕßÕ≈Ÿ¡‘π“√âÕ¬≈– 74 ·≈–¡’‡π◊ÈÕ·°â«

√âÕ¬≈– 26 

®“°º≈¢Õß°“√»÷°…“„π§√—Èßπ’È·¥ß„Àâ‡ÀÁπ«à“°“√„™â

°√¥‰Œ‚¥√ø≈ŸÕÕ√‘° „π°“√ª√—∫¿“ææ◊Èπº‘«‡´√“¡‘°™π‘¥

Õ≈Ÿ¡‘π“Õ‘π´’·√¡ ∑”„Àâ‰¥â§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ°—∫‡√´‘π

´’‡¡πµåµË”°«à“æ◊Èπº‘«‡´√“¡‘°∑’Ë‰¡à„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°

Õ¬à“ß¡’π—¬”§—≠∑“ß∂‘µ‘ (p<0.05) ·¥ß«à“«‘∏’°“√ª√—∫

¿“æº‘«‡´√“¡‘°‚¥¬°“√„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°°—¥ ‰¡à

‡À¡“–¡∑’Ë®–π”¡“„™âª√—∫¿“ææ◊Èπº‘«‡´√“¡‘° ™π‘¥ 

Õ≈Ÿ¡‘π“Õ‘π´’·√¡ ´÷Ëß‚¥¬ª°µ‘·≈â«°“√„™â°√¥‰Œ‚¥√ø≈ŸÕÕ-

√‘°¡—°®–„™â„π°“√ª√—∫¿“ææ◊Èπº‘« ‡´√“¡‘°∑’Ë¡’Õß§å

ª√–°Õ∫¢Õß‡π◊ÈÕ·°â«‡ªìπ´‘≈‘°“ ·µà„π°“√»÷°…“§√—Èßπ’È‡π◊ÈÕ

·° â«„π‡´√“¡‘°™π‘¥Õ≈Ÿ¡ ‘π“Õ ‘π´ ’·√¡‡ª ìπ‡π ◊ ÈÕ·° â«

·≈π∑“π—¡ ´÷Ëßæ∫«à“°“√„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°„π°“√ª√—∫
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¿“ææ◊Èπº‘«‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡‰¡à„¥â∑”„Àâ

§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ°—∫‡√´‘π´’‡¡πµå ¥’¢÷Èπ„π∑“ßµ√ß°—π

¢â“¡°≈—∫∑”„Àâ§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ°—∫‡√´‘π´’‡¡πµå≈¥

≈ß 

 ‡π◊ËÕß®“°°“√»÷°…“π’È¡’¢âÕ®”°—¥À≈“¬Õ¬à“ß ¥—ßπ—Èπ

§«√¡’°“√»÷°…“‡æ‘ Ë¡‡µ‘¡„πÕπ“§µ‡æ◊ ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈∑’ Ë

¡∫Ÿ√≥å¡“°¢÷Èπ‚¥¬»÷°…“∂÷ßº≈¢Õß°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°

µàÕ‡π◊ÈÕ·°â«·≈π∑“π—¡ °“√»÷°…“ª√‘¡“≥‡π◊ÈÕ·°â«∑’ËÀ≈ß

‡À≈◊ÕÕ¬ŸàÀ≈—ß°“√‡ªÉ“∑√“¬‡æ◊ËÕ°”®—¥‡π◊ÈÕ·°â«à«π‡°‘πÕÕ°

µ“¡¢—ÈπµÕπ°“√º≈‘µ ·≈–»÷°…“∂÷ß§ÿ≥¡∫—µ‘¢Õß‡π◊ÈÕ

·°â«·≈π∑“π—¡´÷ Ëß‡ªìπÕß§åª√–°Õ∫„π‡´√“¡‘°™π‘¥ 

Õ≈Ÿ¡‘π“Õ‘π´’·√¡ ‡æ◊ËÕÀ“«‘∏’°“√∑’Ë‡À¡“–¡„π°“√ª√—∫

¿“ææ◊Èπº‘«∑’ Ë®–°àÕ„Àâ‡°‘¥°“√¬÷¥µ‘¥°—∫‡√´‘π´’‡¡πµå 

‰¥â¥’¢÷ÈπµàÕ‰ª 

∫∑√ÿª 
°“√»÷°…“§√—Èßπ’È æ∫«à“«‘∏’°“√ª√—∫¿“ææ◊Èπº‘«¥â«¬

∫∑√ÿª 
°“√»÷°…“§√—Èßπ’È æ∫«à“«‘∏’°“√ª√—∫¿“ææ◊Èπº‘«¥â«¬

∫∑√ÿª 

°“√„™â°√¥‰Œ‚¥√ø≈ŸÕÕ√‘°°—¥ ‰¡à‡À¡“–¡”À√—∫°“√

ª√—∫¿“ææ◊Èπº‘«‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“Õ‘π´’·√¡´÷Ëß¡’‡π◊ÈÕ

·°â«·≈π∑“π—¡‡ªìπÕß§åª√–°Õ∫Õ’°∑— Èß¬—ßàßº≈∑”„Àâ

§«“¡·¢Áß·√ß¬÷¥‡©◊Õπ°—∫‡√ ‘́π ’́‡¡πµå≈¥≈ß ‡¡◊ËÕæ‘®“√≥“

∂÷ß°“√¬÷¥µ‘¥√–À«à“ß‡√´‘π´’‡¡πµå°—∫º‘«¢ÕßÕ≈Ÿ¡‘π“ ·≈–

√–À«à“ß‡√´‘π´’‡¡πµå°—∫º‘«¢Õß‡π◊ÈÕ·°â«·≈π∑“π—¡æ∫«à“

‡√´‘π´’‡¡πµå¬÷¥µ‘¥°—∫º‘«¢ÕßÕ≈Ÿ¡‘π“ ‰¥â¥’°«à“æ◊Èπº‘«¢Õß

‡π◊ÈÕ·°â«·≈π∑“π—¡ ∂÷ß·¡â«à“°“√¢—¥°√–¥“…∑√“¬®–„Àâ

§«“¡·¢Áß·√ß¬÷¥‡©◊ÕπŸß∑’Ëÿ¥ ·µà„π§«“¡‡ªìπ®√‘ß·≈â« 

‰¡à“¡“√∂π”°√–¥“…∑√“¬‡¢â“‰ª¢—¥„πà«π¥â“π„π¢Õß

§√Õ∫øíπ‡´√“¡‘°‡æ◊ËÕ‡ªî¥æ◊Èπº‘«¢Õß‚§√ßÕ≈Ÿ¡‘π“„Àâ¡“°

∑’Ëÿ¥‰¥â ¥—ßπ—Èπ°“√ª√—∫¿“ææ◊Èπº‘«‡´√“¡‘°™π‘¥Õ≈Ÿ¡‘π“-

Õ‘π´’·√¡¥â«¬«‘∏’°“√‡ªÉ“∑√“¬ ®÷ß‡ªìπ«‘∏’°“√ª√—∫¿“æ

æ◊Èπº‘«∑’Ë ‡À¡“–¡∑’Ëÿ¥ ‡π◊ËÕß®“°„Àâ§à“°“√¬÷¥µ‘¥°—∫ 

‰´‡≈π·≈–‡√´‘π´’‡¡πµå∑’Ë¥’ ·≈–§«√‡ªÉ“∑√“¬°”®—¥·°â«

·≈π∑“π—¡à«π‡°‘π∫√‘‡«≥æ◊Èπº‘«ÕÕ°„Àâ¡“°∑’Ëÿ¥ ‡æ◊ËÕ

‡ªìπ°“√‡ªî¥æ◊Èπº‘«‚§√ßÕ≈Ÿ¡‘π“´÷Ëß„Àâº≈°“√¬÷¥µ‘¥°—∫ 

‰´‡≈π·≈–‡√´‘π´’‡¡πµå‰¥â¥’°«à“ 

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

‡™’¬ß„À¡à ∑’Ë„Àâ∑ÿππ—∫πÿπ°“√∑”«‘®—¬·≈–¢Õ¢Õ∫§ÿ≥

∫√‘…—∑ 3 ‡ÕÁ¡ ‡Õ‡ªÑ ª√–‡∑»‰∑¬®”°—¥ ·≈– ∫√‘…—∑  

‡Õä°´à“ ´’·√¡ ®”°—¥ ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå«—¥ÿ„π°“√∑”

«‘®—¬§√—Èßπ’È 
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