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1π‘ ‘µ∫—≥±‘µ»÷°…“ ¿“§«‘™“∑—πµ°√√¡À—µ∂°“√ §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
2¿“§«‘™“∑—πµ°√√¡À—µ∂°“√ §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫º≈¢Õß§«“¡µâ“π∑“π°“√ ÷°°√àÕπ¢Õß√Õ¬‚√§®ÿ¥¢“«®”≈Õß°—∫√Õ¬‚√§®ÿ¥
¢“«®”≈Õß∑’Ë∂Ÿ°·∑√°´÷¡‚¥¬«— ¥ÿ‡√´‘π‰Õ§Õπ ‡¡◊ËÕ —¡º— °—∫‡§√◊ËÕß¥◊Ë¡∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥

«— ¥ÿ·≈–«‘∏’°“√ ‡µ√’¬¡™‘Èπµ—«Õ¬à“ß®“°øíπ°√“¡πâÕ¬¢Õß¡πÿ…¬å∑’Ë∂Ÿ°∂Õπ®”π«π 80 ’́Ë  ÿà¡øíπ‡ªìπ 4 °≈ÿà¡∑¥≈Õß
¥—ßπ’È 1) ·™à‡§√◊ËÕß¥◊Ë¡πÈ”Õ—¥≈¡‚§≈à“ 2) ·™à‡§√◊ËÕß¥◊Ë¡πÈ” â¡§—Èπ 3) ·™à‡§√◊ËÕß¥◊Ë¡‡°≈◊Õ·√à À√◊Õ 4) ·™àπÈ”ª√“»®“°
ª√–®ÿ ‡µ√’¬¡™‘Èπøíπµ—«Õ¬à“ß‚¥¬µ—¥µ—«øíπ„π·π«¥‘Ëß„Àâ‰¥â™‘Èπµ—«Õ¬à“ß¥â“π„°≈â°≈“ß·≈–¥â“π‰°≈°≈“ß‡ªìπ 2
 à«π‡∑à“Ê °—π π”™‘Èπµ—«Õ¬à“ß¡“Ωíß≈ß„π‡√ ‘́πÀ≈àÕ„ „Àâ¥â“π·°â¡Õ¬Ÿà„°≈âº‘«¥â“ππÕ°¢Õß‡√ ‘́πÀ≈àÕ„  ¢—¥‡√ ‘́π
ÕÕ°®πº‘«‡§≈◊Õ∫øíπ¥â“π·°â¡‚º≈à®“°‡√ ‘́πÀ≈àÕ„  ·≈–¡’æ◊Èπ∑’Ëª√–¡“≥ 1 x 1 µ“√“ß¡‘≈≈‘‡¡µ√ π”™‘Èπµ—«Õ¬à“ß
¡“·™à„π “√≈–≈“¬‡æ◊ËÕ √â“ß√Õ¬‚√§®ÿ¥¢“«®”≈Õß¢Õßº‘«‡§≈◊Õ∫øíπ ‚¥¬„Àâ™‘Èπ∑’ËÀπ÷Ëß∑’Ë¡“®“°øíπ´’Ë‡¥’¬«°—π
„™â«— ¥ÿ‡√ ‘́π®“°º≈‘µ¿—≥±å‰Õ§Õπ  à«π™‘Èπ∑’Ë‡À≈◊Õ‰¡à„™â«— ¥ÿ„¥ ·≈–·™à„π‡§√◊ËÕß¥◊Ë¡·µà≈–™π‘¥¥—ß∑’Ë°≈à“«¡“ ‚¥¬·™à
‡§√◊ËÕß¥◊Ë¡°àÕπ 5 «‘π“∑’ µ“¡¥â«¬·™àπÈ”≈“¬‡∑’¬¡ 5 «‘π“∑’  ≈—∫°—π‰ª√«¡∑—ÈßÀ¡¥ 10 √Õ∫ ∑”´È”·∫∫‡¥‘¡Õ’° Õß
√Õ∫∑ÿ°Ê 6 ™—Ë«‚¡ß «—¥§à“ª√‘¡“µ√·≈–§«“¡≈÷°‡©≈’Ë¬∑’Ë‡°‘¥¢÷Èπ®“°°“√ ÷°°√àÕπ¢Õß√Õ¬‚√§®”≈Õß‚¥¬„™â‡§√◊ËÕß«—¥
§«“¡À¬“∫æ◊Èπº‘«‚ª√‰ø‚≈¡‘‡µÕ√å ∑”‡™àπ‡¥‘¡„π‡§√◊ËÕß¥◊Ë¡·µà≈–™π‘¥ π”§à“ª√‘¡“µ√·≈–§«“¡≈÷°‡©≈’Ë¬∑’Ë‰¥â¡“
∑¥ Õ∫¥â«¬ ∂‘µ‘°“√«‘‡§√“–Àå§«“¡·ª√ª√«π Õß∑“ß ·≈– ∂‘µ‘°“√«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬«√à«¡°—∫ ∂‘µ‘
°“√‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ·∫∫·∑¡‡Œπ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

º≈°“√∑¥≈Õß °≈ÿà¡∑’Ë„™âº≈‘µ¿—≥±å‡√´‘π‰Õ§Õπ∑’Ë·™à‡§√◊ËÕß¥◊Ë¡∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥ ¡’§à“‡©≈’Ë¬¢Õßª√‘¡“µ√ ·≈–§«“¡
≈÷°„π°“√ ÷°°√àÕπ¢Õß‡§≈◊Õ∫øíπ¡“°°«à“°≈ÿà¡∑’Ë‰¡à„™âº≈‘µ¿—≥±å‡√´‘π‰Õ§Õπ∑ÿ°°≈ÿà¡ ·≈–æ∫«à“°≈ÿà¡∑’Ë·™à„π‡§√◊ËÕß¥◊Ë¡
‚§≈“¡’§à“‡©≈’Ë¬¢Õßª√‘¡“µ√·≈–§«“¡≈÷°„π°“√ ÷°°√àÕπ¡“°∑’Ë ÿ¥ ®“°°“√∑¥ Õ∫∑“ß ∂‘µ‘æ∫«à“ °“√„™â
º≈‘µ¿—≥±å‡√´‘π‰Õ§Õπ·≈–™π‘¥¢Õß‡§√◊ËÕß¥◊Ë¡¡’º≈µàÕ§à“‡©≈’Ë¬¢Õßª√‘¡“µ√·≈–§«“¡≈÷°„π°“√ ÷°°√àÕπÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.0001) ·≈–¬—ß‡ªìπªí®®—¬√à«¡∑“ß ∂‘µ‘ (p < 0.0001)

 √ÿª °“√„™âº≈‘µ¿—≥±å‡√´‘π‰Õ§Õπ·∑√°´÷¡‡¢â“‰ª„π√Õ¬‚√§®ÿ¥¢“«®”≈Õß‰¡à “¡“√∂µâ“π∑“π°“√ ÷°°√àÕπ®“°
‡§√◊ËÕß¥◊Ë¡∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥‰¥â

(« ∑—πµ ®ÿÃ“œ 2555;35:179-88)

§” ”§—≠: °“√·∑√°´÷¡; °“√ ÷°°√àÕπ; ‡√ ‘́π‰Õ§Õπ; √Õ¬‚√§®ÿ¥¢“«®”≈Õß
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∫∑π”

°“√‡°‘¥øíπºÿ‡°’Ë¬«¢âÕß°—∫°“√ Ÿ≠‡ ’¬·√à∏“µÿ¢Õß‡π◊ÈÕ‡¬◊ËÕ

·¢Áß¢Õßøíπd®“°°√¥Õ‘π∑√’¬å∑’Ëº≈‘µ®“°·∫§∑’‡√’¬„π·ºàπ™’«¿“æ

(biofilm) ∫πº‘«øíπ¬àÕ¬ ≈“¬Õ“À“√∑’Ë¡’πÈ”µ“≈°≈“¬‡ªìπ°√¥

‡¢â“‰ª≈–≈“¬·√à∏“µÿ∑’Ë‡ªìπÕß§åª√–°Õ∫¢Õßº‘«øíπ ·≈–‡°‘¥

√Ÿæ√ÿπ∑’Ë™—Èπ‡§≈◊Õ∫øíπ„π√–¬–‡√‘Ë¡µâπ ∑”„Àâ‡°‘¥°“√‡æ‘Ë¡°“√

°√–‡®‘ß¢Õß· ß (scatter) ‡ÀÁπ‡ªìπ ’¢“«‡√’¬°«à“ √Õ¬‚√§

®ÿ¥¢“« (white spot lesion)1,2

‡ªìπ∑’Ë¬Õ¡√—∫„πªí®®ÿ∫—π«à“ø≈ŸÕÕ‰√¥å¡’§ÿ≥ ¡∫—µ‘„π°“√

ªÑÕß°—πøíπºÿ ‚¥¬‰ª‡ª≈’Ë¬π·ª≈ß¢∫«π°“√°“√≈–≈“¬µ—«

¢Õßº≈÷°·√à∏“µÿ ∑”„Àâ§«“¡Àπ“·πàπ¢Õß·√à∏“µÿ‡æ‘Ë¡¢÷Èπ ·≈–

‡æ‘Ë¡§à“§«“¡‡ªìπ°√¥-¥à“ß„Àâ ‘Ëß·«¥≈âÕ¡√Õ∫º‘«øíπ  àßº≈„Àâ

‡°‘¥°“√™–≈Õ°“√¥”‡π‘π¢Õß‚√§ ·≈– “¡“√∂´àÕ¡·´¡

‡§≈◊Õ∫øíπ∑’Ë¡’√Õ¬ºÿ„π√–¬–‡√‘Ë¡µâπ‰¥â3 πÕ°®“°π’È¬—ß¡’√“¬ß“π

«à“°“√„™â‡§´’πøÕ ‚ø‡ªª‰∑¥å-Õ–¡Õ√åøí ·§≈‡´’¬¡øÕ ‡øµ

(casein phosphopeptide-amorphous calcium phosphate,

CPP-ACP)  “¡“√∂ àß‡ √‘¡¢∫«π°“√°“√§◊π°≈—∫·√à∏“µÿ

‰¥â4 Õ¬à“ß‰√°Áµ“¡°“√„™âø≈ŸÕÕ‰√¥å·≈– “√ª√–°Õ∫·§≈‡´’¬¡

øÕ ‡øµ¬—ß¡’¢âÕ®”°—¥ §◊Õ µâÕß„™â„π√–¬–‡«≈“π“π·≈–„™â„π

√Õ¬‚√§√–¬–‡√‘Ë¡·√°‡∑à“π—Èπ πÕ°®“°π’È¬—ßµâÕßÕ“»—¬§«“¡

√à«¡¡◊Õ¢ÕßºŸâªÉ«¬„π°“√¥Ÿ·≈§«“¡ –Õ“¥¢Õß™àÕßª“°·≈–øíπ5

„πªí®®ÿ∫—π¡’°“√æ—≤π“°“√√—°…“∑“ß∑—πµ°√√¡∑’Ë‡ªìπ

∑“ß‡≈◊Õ°„À¡à‚¥¬„™â°√Õ∫·π«§«“¡§‘¥‡™‘ßÕπÿ√—°…å À√◊Õ

∑—πµ°√√¡∑’Ë¡’°“√√ÿ°√“πøíπ‡æ’¬ß‡≈Á°πâÕ¬ (micro-invasive

dentistry)6 ‚¥¬‡√‘Ë¡µâπ®“°·π«§«“¡§‘¥¢Õß°“√„™â “√

ºπ÷°À≈ÿ¡·≈–√àÕßøíπ (pit and fissure sealant) ¡“‡ªìπ ‘Ëß

°’¥¢«“ß∑“ß°“¬¿“æ ∑”„Àâ√Õ¬‚√§‰¡à‡°‘¥°“√≈ÿ°≈“¡7 ®“°

·π«§‘¥¥—ß°≈à“«®÷ß¡’°“√π” “√ºπ÷°À≈ÿ¡·≈–√àÕßøíπ ·≈–

 “√¬÷¥µ‘¥∑“ß∑—πµ°√√¡ (dental adhesives) ∑’Ë∑”¢÷Èπ¡“

®“°‡√ ‘́π (resin) ¡“„™â°—∫√Õ¬‚√§®ÿ¥¢“«∫√‘‡«≥æ◊Èπº‘«‡√’¬∫

¢Õßøíπ ·µà “√¥—ß°≈à“«‰¥âÕÕ°·∫∫¡“‡æ◊ËÕ°“√¬÷¥µ‘¥ ∑”„Àâ

‰¡à “¡“√∂·∑√°´÷¡‰ª„π√Õ¬‚√§‰¥â¥’‡∑à“∑’Ë§«√6,8

µàÕ¡“®÷ß¡’°“√‡ª≈’Ë¬π·π«§‘¥®“°°“√„™â ‘Ëß°’¥¢«“ßªî¥

ºπ÷°¥â“π∫π¢Õß√Õ¬‚√§®ÿ¥¢“« ¡“„™â “√∑’Ë¡’§«“¡ “¡“√∂

„π°“√·∑√°´÷¡ Ÿß ‰ªªî¥√Ÿæ√ÿπ∑’Ë‡°‘¥®“°°“√≈–≈“¬·√à∏“µÿ„π

‡§≈◊Õ∫øíπ¿“¬„π√Õ¬‚√§ ‡æ◊ËÕªî¥∑“ß‡¥‘π‰¡à„Àâ°√¥·∑√° ÷́¡

‡¢â“‰ª≈–≈“¬·√à∏“µÿ„πøíπ‰¥â‡æ‘Ë¡¢÷Èπ ‚¥¬‡√’¬°·π«§«“¡§‘¥π’È«à“

·§√’Õ‘πøî≈‡∑√™—π (caries infiltration) ÷́Ëß«‘∏’π’È®–¬—∫¬—Èß

°“√≈ÿ°≈“¡¢Õß√Õ¬‚√§‚¥¬‡©æ“–∫√‘‡«≥¥â“πª√–™‘¥∑’Ë‰¡à¡’∑’Ë

«à“ß„Àâ “√¡“°Õß∑’Ëº‘« ·≈–¬—ß “¡“√∂µâ“π∑“π°“√‡°‘¥øíπºÿ

´È”„πÕπ“§µ √«¡∂÷ß∑”„Àâ‚§√ß √â“ß¢Õß√Õ¬‚√§∑’Ë‡ª√“–·≈–

·µ°À—°ßà“¬¡’‡ ∂’¬√¿“æ„π‡™‘ß°≈¥’¢÷Èπ6,9  “√¥—ß°≈à“«æ—≤π“

¡“®“° “√‡√ ‘́π™π‘¥∫à¡µ—«¥â«¬· ß∑’Ë¡’§«“¡Àπ◊¥µË” ∑”„Àâ

 “¡“√∂·∑√° ÷́¡‰ª„π√Ÿæ√ÿπ¢Õß√Õ¬‚√§‰¥â¥’8 ‚¥¬„πªï §.».

2000 «— ¥ÿ‰Õ§Õπ (Icon) ‰¥â∂Ÿ°æ—≤π“·≈–ÕÕ°·∫∫„Àâ„™â

ß“π„π¥â“πª√–™‘¥ ‚¥¬‰¡à®”‡ªìπµâÕß„™â¬“ß·¬°øíπ ·≈–

∑—πµ·æ∑¬å “¡“√∂∑”„Àâ‡ √Á®‰¥â¿“¬„π§√—Èß‡¥’¬« ∑—Èß¬—ß

 “¡“√∂·°â‰¢‡√◊ËÕß§«“¡ «¬ß“¡¢Õß√Õ¬‚√§®ÿ¥¢“«‰¥â ‚¥¬

≈¥§«“¡∑÷∫· ß¢Õß√Õ¬‚√§ ∑”„Àâ‡§≈◊Õ∫øíπ¡’§«“¡„ 

‡À¡◊Õπ‡§≈◊Õ∫øíπª°µ‘¡“°¢÷Èπ10

„πªí®®ÿ∫—π§«“¡π‘¬¡„π°“√∫√‘‚¿§Õ“À“√·≈–‡§√◊ËÕß¥◊Ë¡

∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥¡’¡“°¢÷Èπ ‡™àπ ‡§√◊ËÕß¥◊Ë¡ª√–‡¿∑πÈ”Õ—¥≈¡

πÈ”º≈‰¡â ·≈–‡§√◊ËÕß¥◊Ë¡‡°≈◊Õ·√à ‚¥¬Õ“À“√·≈–‡§√◊ËÕß¥◊Ë¡

‡À≈à“π’È πÕ°®“°®–ª√–°Õ∫¥â«¬πÈ”µ“≈´÷Ëß‡ªìπªí®®—¬ ”§—≠

„π°“√‡°‘¥øíπºÿ·≈â« ¬—ß¡’ƒ∑∏‘Ï‡ªìπ°√¥ ∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬

·√à∏“µÿ¢Õßøíπ ∑—Èß¡’º≈∑”„Àâ‡°‘¥°“√ ÷°°√àÕπ¢Õßøíπ (dental

erosion) ÷́Ëß‡ªìπªí≠À“∑“ß ÿ¢¿“æ™àÕßª“°∑’Ëæ∫¡“°¢÷Èπ„π

ªí®®ÿ∫—π11-13  ”À√—∫°“√«—¥¢Õß°“√ ÷°°√àÕπ¢Õßº‘«øíππ—Èπ

 “¡“√∂∑”‰¥â‚¥¬°“√„™â°“√∑¥≈Õß∑“ßÀâÕßªØ‘∫—µ‘°“√ ‰¥â·°à

‰¡‚§√‡√¥‘‚Õ°√“øøï (microradiography) °“√«—¥§«“¡·¢Áßº‘«

‚¥¬„™â‡§√◊ËÕß∑¥ Õ∫§«“¡·¢Áß√–¥—∫®ÿ≈¿“§ (microhardness

tester) ·≈–«‘∏’‚æ√øî‚≈¡‘∑√’ (profilometry method) ‚¥¬

„™â‡§√◊ËÕß«—¥§«“¡À¬“∫æ◊Èπº‘« (surface roughness tester)

‡ªìπµâπ14

®“°°“√»÷°…“¢Õß Paris ·≈– Meyer-Luckel „πªï

§.». 2010 æ∫«à“°“√„™â‡√ ‘́π·∑√° ÷́¡‡¢â“‰ª„π√Õ¬‚√§®ÿ¥¢“«

 “¡“√∂µâ“π∑“π°√¥¢Õß‚√§øíπºÿ‰¥â15,16 ·µà¬—ß‰¡à¡’ß“π

«‘®—¬„¥∑”°“√»÷°…“‡°’Ë¬«°—∫§«“¡ “¡“√∂„π°“√µâ“π∑“π

°“√ ÷°°√àÕπ®“°°√¥¢ÕßÕ“À“√·≈–‡§√◊ËÕß¥◊Ë¡ °“√»÷°…“π’È

®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫º≈¢Õß§«“¡µâ“π∑“π

°“√ ÷°°√àÕπ¢Õß√Õ¬‚√§®ÿ¥¢“«®”≈Õß°—∫√Õ¬‚√§®ÿ¥¢“«®”≈Õß

∑’Ë∂Ÿ°·∑√°´÷¡‚¥¬«— ¥ÿ‡√´‘π‰Õ§Õπ ‡¡◊ËÕ —¡º— °—∫‡§√◊ËÕß¥◊Ë¡∑’Ë

¡’ƒ∑∏‘Ï‡ªìπ°√¥ ·≈–»÷°…“‡ª√’¬∫‡∑’¬∫°“√ ÷°°√àÕπ®“°°“√

 —¡º— °—∫‡§√◊ËÕß¥◊Ë¡µà“ß™π‘¥°—π
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«— ¥ÿ·≈–«‘∏’°“√

°“√‡µ√’¬¡™‘Èπµ—«Õ¬à“ß

°“√»÷°…“π’È‰¥â√—∫Õπÿ≠“µ®“°§≥–°√√¡°“√æ‘®“√≥“
®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å
¡À“«‘∑¬“≈—¬ ‡≈¢∑’Ë 02/2011 „Àâ„™âøíπ°√“¡πâÕ¬¢Õß¡πÿ…¬å
®”π«π 80 ’́Ë ∑’Ë‰¥â√—∫°“√∂Õπ‡π◊ËÕß®“°°“√®—¥øíπ ‚¥¬‡ªìπ
øíπ∑’Ëª√“»®“°√Õ¬ºÿ Õÿ¥ °√àÕπ  ÷° √â“« À√◊Õ≈—°…≥–∑’Ëº‘¥
ª°µ‘µà“ßÊ ·≈–ºà“π°“√¶à“‡™◊ÈÕ°àÕππ”¡“„™â„π°“√∑¥≈Õß
‚¥¬·™à„π “√≈–≈“¬øÕ√å¡“≈‘ππ‘«∑√—≈∫—ø‡øÕ√å (Univar,
Ajax Finechem, New Zealand) §«“¡‡¢â¡¢âπ√âÕ¬≈– 10
‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 1  —ª¥“Àå  ÿà¡·∫àßøíπÕÕ°‡ªìπ 4 °≈ÿà¡
°“√∑¥≈Õß °≈ÿà¡≈– 20 ’́Ë π”øíπ¡“µ—¥ à«π¢Õß√“°øíπÕÕ°
„Àâ‡À≈◊Õ·µà à«πµ—«øíπ À≈—ß®“°π—Èπµ—¥µ—«øíπ·µà≈– ’́Ë„π·π«¥‘Ëß
∑‘»∑“ß¥â“π„°≈â·°â¡-„°≈â≈‘ÈπÕÕ°‡ªìπ 2  à«π‡∑à“Ê °—π  ¥â«¬
‡§√◊ËÕßµ—¥§«“¡‡√Á«µË” (ISOMETTM1000, BUEHLER, USA)
®–‰¥â™‘Èπøíπµ—«Õ¬à“ß¥â“π„°≈â°≈“ß·≈–¥â“π‰°≈°≈“ßÕ¬à“ß≈–
™‘Èπ π”™‘Èπøíπµ—«Õ¬à“ß∑’Ëµ—¥·≈â«¡“Ωíß≈ß„π‡√ ‘́πÀ≈àÕ„  (»÷°…“
¿—≥±åæ“π‘™, ª√–‡∑»‰∑¬) ‚¥¬Ωíß™‘Èπøíπµ—«Õ¬à“ß„Àâ¥â“π
·°â¡Õ¬Ÿà„°≈âº‘«πÕ°

¢—¥™‘Èπøíπµ—«Õ¬à“ß∑’ËΩíß„π„π‡√´‘πÀ≈àÕ„  ‚¥¬¢—¥‡√´‘π
À≈àÕ„ ∑’Ë§≈ÿ¡º‘«‡§≈◊Õ∫øíπÕÕ°„Àâº‘«‡§≈◊Õ∫øíπ∫√‘‡«≥
°÷Ëß°≈“ßøíπ‚º≈à ‚¥¬„™â‡§√◊ËÕß¢—¥º‘««— ¥ÿ (DPS 3200,
IMPTECH, South Africa) ∑’ËÀ¡ÿπ¥â«¬§«“¡‡√Á« 120
√Õ∫/«‘π“∑’ √à«¡°—∫·ºàπ ‘́≈‘°Õπ§“√å‰∫¥å (silicon carbide,
Leco, U.S.A) ‡√’¬ß®“°‡∫Õ√å 600 1000 ·≈– 1200 ·≈–ºß
Õ–≈Ÿ¡‘‡π’¬¡ÕÕ°‰´¥å¢π“¥ 0.2 ‰¡‚§√‡¡µ√ ‡æ◊ËÕ„Àâ‡°‘¥æ◊Èπº‘«
·π«√–π“∫‡√’¬∫ ‚¥¬„Àâº‘«∑—ÈßÀ¡¥¬—ß§ßÕ¬Ÿà„π™—Èπ‡§≈◊Õ∫øíπ
·≈–¡’æ◊Èπ∑’Ëª√–¡“≥ 1 x 1 µ“√“ß¡‘≈≈‘‡¡µ√

π”™‘Èπøíπµ—«Õ¬à“ß¡“·™à„π “√≈–≈“¬ ”À√—∫∑”„Àâ‡°‘¥
°“√ Ÿ≠‡ ’¬·√à∏“µÿ ‡æ◊ËÕ √â“ß√Õ¬ºÿ®”≈Õß„π™—Èπ‡§≈◊Õ∫øíπ
‚¥¬°“√º ¡°√¥·≈§µ‘° (Univar, Ajax Finechem,
Australia) §«“¡‡¢â¡¢âπ√âÕ¬≈– 85 ®”π«π 0.88 ¡‘≈≈‘≈‘µ√
°√¥‚æ≈’Õ–§√‘≈‘° (Carbopol C907, Goodrich company,
U.S.A) √âÕ¬≈– 0.2 ®”π«π 8 ¡‘≈≈‘≈‘µ√ ‰Œ¥√Õ° ’́Õ–ª“‰∑µå
(Bio-Gel HTP Gel, Bio-Rad, U.S.A) ®”π«π 50
¡‘≈≈‘°√—¡ πÈ”ª√“»®“°ª√–®ÿ (»Ÿπ¬å«‘®—¬™’««‘∑¬“™àÕßª“°
§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬) ®”π«π
92 ¡‘≈≈‘≈‘µ√ ·≈–„™â‚´‡¥’¬¡‰Œ¥√Õ°‰´¥åª√—∫§à“§«“¡‡ªìπ
°√¥-¥à“ß‡∑à“°—∫ 4.8 ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“

168 ™—Ë«‚¡ß „π¿“™π–∑’Ë∑π°√¥·≈–¡’Ω“ªî¥ (¥—¥·ª≈ß®“°
White, 1987)17

≈â“ß™‘Èπµ—«Õ¬à“ß¥â«¬πÈ”ª√“»®“°ª√–®ÿ ·≈– —́∫™‘Èπß“π
¥â«¬°√–¥“…´—∫ °”Àπ¥∫√‘‡«≥∑’Ë„™â∑¥ Õ∫‡ªìπæ◊Èπ∑’Ë ’Ë‡À≈’Ë¬¡
¢π“¥ 1 x 1 µ“√“ß¡‘≈≈‘‡¡µ√ ‚¥¬°“√µ‘¥‡∑ª°“« (vinyl and
polyethylene tape, 3M ESPE, U.S.A) ∫π™‘Èπøíπµ—«Õ¬à“ß
„™â‡§√◊ËÕß¡◊Õ√’¥·π∫À—«°≈¡ (ball burnisher) °¥¢Õ∫‡∑ª„Àâ
·π∫°—∫™‘Èπøíπµ—«Õ¬à“ß  ÿà¡™‘Èπøíπµ—«Õ¬à“ß„π·µà≈–°≈ÿà¡∑’Ë¡“
®“°øíπ´’Ë‡¥’¬«°—π ‚¥¬„Àâ™‘Èπ∑’ËÀπ÷Ëß„™â«— ¥ÿ‡√´‘π‰Õ§Õπ (°≈ÿà¡
∑¥≈Õß)  à«π™‘Èπ∑’Ë‡À≈◊Õ‰¡à„™â«— ¥ÿ‡√´‘π (°≈ÿà¡§«∫§ÿ¡)

°“√Õà“π§à“æ◊Èπº‘«¢Õß™‘Èπøíπµ—«Õ¬à“ß°àÕπ°“√∑¥≈Õß

µ—Èß‡§√◊ËÕß«—¥§«“¡À¬“∫æ◊Èπº‘« (Talyscan 150,
Taylor-Hobson Ltd., England) ‚¥¬„™âÀ—«≈“°™π‘¥
ª≈“¬‡¢Á¡‡æ™√√Ÿª°≈¡ (sphere) ¡’√—»¡’ 2 ‰¡‚§√‡¡µ√
¿“¬„µâ ¿“«–∑’Ë§«∫§ÿ¡ (25 ± 1°C) °”Àπ¥µ”·Àπàß¢Õß™‘Èπ
øíπµ—«Õ¬à“ß„π°“√∑¥ Õ∫„ÀâÕ¬Ÿàµ”·Àπàß‡¥‘¡ („π·π«·°π x
·≈–·°π y) ∑—Èß°àÕπ·≈–À≈—ß·™à‡§√◊ËÕß¥◊Ë¡ «—¥¥â«¬§«“¡‡√Á«
À—«‡¢Á¡§ß∑’Ë 1500 ‰¡‚§√‡¡µ√µàÕ«‘π“∑’ °”Àπ¥æ◊Èπ∑’Ë«— ¥ÿ‰ª
§”π«≥ ÷́Ëß¡’¢π“¥§«“¡¬“« x §«“¡°«â“ß = 1 x 1 µ“√“ß
¡‘≈≈‘‡¡µ√

°“√«—¥§à“§«“¡‡ªìπ°√¥-¥à“ß¢Õß‡§√◊ËÕß¥◊Ë¡ ·≈–

°“√·™à™‘Èπøíπµ—«Õ¬à“ß„π‡§√◊ËÕß¥◊Ë¡

«—¥§à“§«“¡‡ªìπ°√¥-¥à“ß¢Õß‡§√◊ËÕß¥◊Ë¡∑’Ë®–π”¡“∑¥ Õ∫
∑—Èß 3 ™π‘¥ ¥—ßµ“√“ß∑’Ë 1 ¥â«¬‡§√◊ËÕß«—¥§«“¡‡ªìπ°√¥-¥à“ß
(pH meter, GP353, EDT, England) À“§à“‡©≈’Ë¬§«“¡
‡ªìπ°√¥-¥à“ß®“°°“√«—¥ “¡§√—Èß¢Õß‡§√◊ËÕß¥◊Ë¡·µà≈–™π‘¥ ®“°π—Èπ
«—¥§à“‰µ√‡µ√‡∑‡∫‘≈ ·Õ ‘́¥‘µ’È (titratable acidity) ‚¥¬„™â
 “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å§«“¡‡¢â¡¢âπ 0.1 ‚¡≈“√å ‰µ‡µ√∑
„π‡§√◊ËÕß¥◊Ë¡ª√‘¡“µ√ 20 ¡‘≈≈‘≈‘µ√ ®π°√–∑—Ëß§à“§«“¡‡ªìπ
°√¥-¥à“ß¢Õß‡§√◊ËÕß¥◊Ë¡‡∑à“°—∫ 7 À“§à“‡©≈’Ë¬ª√‘¡“µ√¢Õß “√
≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å∑’Ë„™â®“°°“√«—¥ “¡§√—Èß„π‡§√◊ËÕß¥◊Ë¡
·µà≈–™π‘¥

°“√·™à™‘Èπøíπµ—«Õ¬à“ß„π‡§√◊ËÕß¥◊Ë¡ ®”≈Õß®“°°“√¥◊Ë¡
‡§√◊ËÕß¥◊Ë¡®”π«π 3 °√–ªÜÕß (§«“¡®ÿ 325 ¡‘≈≈‘≈‘µ√) µàÕ«—π
„π 1 √Õ∫°“√·™à ·™à™‘Èπµ—«Õ¬à“ß‚¥¬§«Ë”º‘«‡§≈◊Õ∫øíπ¥â“π
™‘¥·°â¡®”π«π 40 ™‘Èπ „π‡§√◊ËÕß¥◊Ë¡ª√‘¡“µ√ 325 ¡‘≈≈‘≈‘µ√
‡ªìπ‡«≈“ 5 «‘π“∑’  ≈—∫°—∫πÈ”≈“¬‡∑’¬¡ª√‘¡“µ√ 325 ¡‘≈≈‘≈‘µ√
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‡ªìπ‡«≈“ 5 «‘π“∑’ 10 §√—Èß ∑”°“√·™à 3 √Õ∫ ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
(25 ± 1°C) ‚¥¬„π√–À«à“ß√Õ∫∑’Ë 1-2 ·≈–√Õ∫∑’Ë 2-3 ®–
‡°Á∫™‘Èπµ—«Õ¬à“ß„ππÈ”≈“¬‡∑’¬¡ª√‘¡“µ√ 325 ¡‘≈≈‘≈‘µ√ ∑’Ë
Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 6 ™—Ë«‚¡ß À≈—ß®“°
®”≈Õß°“√¥◊Ë¡‡§√◊ËÕß¥◊Ë¡„π√Õ∫∑’Ë 3 ‡ √Á® π”™‘Èπøíπµ—«Õ¬à“ß
¡“≈â“ß¥â«¬πÈ”°≈—Ëπ „™âÀ—«‡ªÉ“≈¡·≈–πÈ”·∫∫ “¡∑“ß (triple
syringe) ‡ªÉ“„Àâ·Àâß «“ß™‘Èπøíπµ—«Õ¬à“ß∑‘Èß„πÀâÕß∑’ËÕÿ≥À¿Ÿ¡‘
25 ± 1 Õß»“‡´≈‡´’¬  ®÷ßÕà“π§à“æ◊Èπº‘«¢Õß™‘Èπøíπµ—«Õ¬à“ß
‚¥¬µ—Èß‡§√◊ËÕß«—¥§«“¡À¬“∫æ◊Èπº‘«·≈–π”™‘Èπµ—«Õ¬à“ß¡“µ‘¥µ—Èß
∑’Ëµ”·Àπàß‡¥‘¡ §”π«≥ª√‘¡“µ√ (≈Ÿ°∫“»°å‰¡‚§√‡¡µ√) ·≈–
§«“¡≈÷°‡©≈’Ë¬ (‰¡‚§√‡¡µ√) ∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª¢Õß·µà≈–
™‘Èπøíπµ—«Õ¬à“ß  ”À√—∫°≈ÿà¡§«∫§ÿ¡·™à™‘Èπøíπµ—«Õ¬à“ß„ππÈ”

ª√“»®“°ª√–®ÿ‡ªìπ‡«≈“ 12 ™—Ë«‚¡ß ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“
‡´≈‡´’¬  ®÷ßÕà“π§à“æ◊Èπº‘«¢Õß™‘Èπøíπµ—«Õ¬à“ß18

°“√∑¥ Õ∫°“√ ÷°¢Õß™‘Èπøíπµ—«Õ¬à“ß∑’Ë„™â ‡√´‘π

‰Õ§Õπ (°≈ÿà¡∑¥≈Õß)

π”™‘Èπøíπµ—«Õ¬à“ß°≈ÿà¡∑¥≈Õß¡“„™âº≈‘µ¿—≥±å‰Õ§Õπ
µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ ‚¥¬∑“°√¥‰Œ‚¥√§≈Õ√‘°
§«“¡‡¢â¡¢âπ√âÕ¬≈– 15 (Icon-Etch) ∑’ËÕ¬Ÿà„πº≈‘µ¿—≥±å
‰Õ§Õπ‡ªìπ‡«≈“ 2 π“∑’ À≈—ß®“°π—Èπ≈â“ß¥â«¬πÈ”‚¥¬„™âÀ—«
‡ªÉ“≈¡·≈–πÈ”·∫∫ “¡∑“ß‡ªìπ‡«≈“ 30 «‘π“∑’ ‡ √Á®·≈â«‡ªÉ“
„Àâ·Àâß ∑“‡Õ∑“πÕ≈§«“¡‡¢â¡¢âπ√âÕ¬≈– 99 (Icon-Dry)

µ“√“ß∑’Ë 1 Õß§åª√–°Õ∫¢Õß‡§√◊ËÕß¥◊Ë¡∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥ πÈ”≈“¬‡∑’¬¡ ·≈–«— ¥ÿ‡√´‘π∑’Ë„™â„π°“√∑¥≈Õß
Table 1 Composition of acidic drinks, artificial saliva and resin material used in the study.

Product
Manufacturer Composition

(Trade name)

Cola soft drink Thainumtip, Bangkok, Carbonated water, 10% sugar, flavors
(Coke) Thailand

Orange juice Tipco Foods Co., Ltd. 100% Tangerine juice
(Tipco) Prajuabkirikhan, Thailand

Sports drink Sermsuk beverage Carbonated drink with minerals
(Gatorade) Co., Ltd. Chonburi,

Thailand

Low viscous light DMG, Germany Icon-etch: Hydrochloric acid,
curing resins pyrogenic silicic acid, surface-active

(Icon) substance
Icon-Dry: 99% ethanol
Icon-Infiltration: Methacrylate-base
resin matrix, initiators, additives

Artificial saliva Faculty of Dentistry, 2.2 g/L gastric mucin, 0.381 g/L
Chulalongkorn University sodium chloride, 0.231 g/L calcium

chloride, 0.738 g/L potassium
phosphate, 1.114 g/L potassium
chloride, 0.02% sodium azide, trace of
sodium hydroxide to pH 7.0
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„Àâ§√Õ∫§≈ÿ¡æ◊Èπº‘«∑—ÈßÀ¡¥ ‡ªìπ‡«≈“ 30 «‘π“∑’ ∑‘Èß‰«â„Àâøíπ
·Àâß ∑“ “√‡√ ‘́π (Icon-Infiltrant) ‡ªìπ‡«≈“ 3 π“∑’ ‡ªÉ“
≈¡¥â«¬À—«‡ªÉ“≈¡·≈–πÈ”·∫∫ “¡∑“ß‡ªìπ‡«≈“ 15 «‘π“∑’
‡æ◊ËÕ„Àâ‡√ ‘́π°√–®“¬‚¥¬∑—Ë« ·≈–¡’‡√´‘πª°§≈ÿ¡∫πæ◊Èπº‘«∫“ß
∑’Ë ÿ¥ ©“¬· ß¥â«¬‡§√◊ËÕß©“¬· ß (Elipar S10, 3M ESPE,
U.S.A.) ™π‘¥·Õ≈Õ’¥’ (Light Emitting Diodes, LED)
‡ªìπ‡«≈“ 40 «‘π“∑’ ∑“ “√‡√ ‘́π´È”µ“¡«‘∏’°“√‡¥‘¡Õ’° 1 π“∑’
·≈â«©“¬· ß 40 «‘π“∑’ À≈—ß®“°π—Èπ«—¥æ◊Èπº‘«‡√ ‘́π∑’Ë∑“Õ¬Ÿà
∫πº‘«™‘Èπøíπµ—«Õ¬à“ß‡ªìπæ◊Èπº‘«‡√‘Ë¡µâπ ‚¥¬‡§√◊ËÕß«—¥§«“¡
À¬“∫æ◊Èπº‘« π”™‘Èπøíπµ—«Õ¬à“ß¡“·™à‡§√◊ËÕß¥◊Ë¡µ“¡«‘∏’°“√
‡¥‘¡‡À¡◊Õπ°≈ÿà¡§«∫§ÿ¡ Õà“π§à“æ◊Èπº‘«¢Õß™‘Èπøíπµ—«Õ¬à“ß
À≈—ß°“√·™à‡§√◊ËÕß¥◊Ë¡ §”π«≥ª√‘¡“µ√ ·≈–§«“¡≈÷°‡©≈’Ë¬∑’Ë
‡ª≈’Ë¬π·ª≈ß‰ª¢Õß·µà≈–™‘Èπøíπµ—«Õ¬à“ßÀ≈—ß·™à‡§√◊ËÕß¥◊Ë¡
‚¥¬°”Àπ¥„Àâ‡§√◊ËÕß«—¥§«“¡À¬“∫æ◊Èπº‘« §”π«≥À“
§«“¡·µ°µà“ß¢Õßæ◊Èπº‘«À≈—ß∑“‡√ ‘́π·≈–À≈—ß·™à‡§√◊ËÕß¥◊Ë¡
™π‘¥µà“ßÊ

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

°“√»÷°…“π’È„™â‚ª√·°√¡ ”‡√Á®√Ÿª∑“ß ∂‘µ‘ (SPSS
Version 13.0) „π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ‚¥¬„™â°“√«‘‡§√“–Àå
§«“¡·ª√ª√«π Õß∑“ß (two-way ANOVA) „π°“√
∑¥ Õ∫ªí®®—¬√à«¡∑“ß ∂‘µ‘„π°“√»÷°…“µàÕ§à“§«“¡≈÷° ·≈–
ª√‘¡“µ√°“√ ÷°°√àÕπ¢Õß√Õ¬‚√§®ÿ¥¢“«¢Õßº‘«‡§≈◊Õ∫øíπ
·≈–„™â°“√«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬« (one-way
ANOVA) ¥â«¬«‘∏’∫√“«πåøÕ√å‰´∏’ (Brown-Forsythe)

√à«¡°—∫ ∂‘µ‘°“√‡ª√’¬∫‡∑’¬∫·∫∫®—∫§ŸàæÀÿ§Ÿ≥ (multiple

comparisons) ·∫∫·∑¡‡Œπ (Tamhane) ∑’Ë√–¥—∫

§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ‡¡◊ËÕ§«“¡·ª√ª√«π¢Õß·µà≈–°≈ÿà¡

‰¡à‡∑à“°—π

º≈°“√»÷°…“

®“°°“√∑¥≈Õß (µ“√“ß∑’Ë 2) æ∫«à“§à“§«“¡‡ªìπ°√¥-

¥à“ß¢Õß‡§√◊ËÕß¥◊Ë¡‚§≈“µË”∑’Ë ÿ¥ ·µà¡’§à“‰µ√‡µ√‡∑‡∫‘≈ ·Õ´‘¥‘µ’È

µË”„°≈â‡§’¬ß°—∫‡§√◊ËÕß¥◊Ë¡‡°≈◊Õ·√à πÈ” â¡§—Èπ¡’§à“‰µ√‡µ√‡∑‡∫‘≈

·Õ´‘¥‘µ’È Ÿß∑’Ë ÿ¥ ·µà¡’§à“§«“¡‡ªìπ°√¥-¥à“ß Ÿß  à«π§à“§«“¡

‡ªìπ°√¥-¥à“ß¢Õß‡§√◊ËÕß¥◊Ë¡‡°≈◊Õ·√àπ—ÈπµË”°«à“πÈ” â¡§—Èπ ®“°

µ“√“ß∑’Ë 3 æ∫«à“°≈ÿà¡∑’Ë„™â‡√´‘π‰Õ§Õπ∑’Ë·™à‡§√◊ËÕß¥◊Ë¡∑’Ë¡’ƒ∑∏‘Ï

‡ªìπ°√¥ ¡’§à“‡©≈’Ë¬¢Õßª√‘¡“µ√ ·≈–§«“¡≈÷°„π°“√ ÷°°√àÕπ

¡“°°«à“°≈ÿà¡∑’Ë‰¡à„™â‡√´‘π‰Õ§Õπ∑ÿ°°≈ÿà¡ ·≈–æ∫«à“°≈ÿà¡∑’Ë·™à

„π‡§√◊ËÕß¥◊Ë¡‚§≈“¡’§à“‡©≈’Ë¬¢Õßª√‘¡“µ√ ·≈–§«“¡≈÷°„π°“√

 ÷°°√àÕπ¡“°∑’Ë ÿ¥  à«π‡§√◊ËÕß¥◊Ë¡πÈ” â¡§—Èπ¡’§à“‡©≈’Ë¬¢Õß

ª√‘¡“µ√„π°“√ ÷°°√àÕπ¡“°°«à“‡§√◊ËÕß¥◊Ë¡‡°≈◊Õ·√à ®“°°“√

∑¥ Õ∫∑“ß ∂‘µ‘æ∫«à“ °“√„™â‡√ ‘́π‰Õ§Õπ·≈–™π‘¥¢Õß

‡§√◊ËÕß¥◊Ë¡‡ªìπªí®®—¬√à«¡∑“ß ∂‘µ‘ (p < 0.0001) ·≈–æ∫«à“

°≈ÿà¡∑’Ë„™â‡√ ‘́π‰Õ§Õπ·≈–·™à„π‡§√◊ËÕß¥◊Ë¡∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥¡’

§à“‡©≈’Ë¬¢Õßª√‘¡“µ√ ·≈–§«“¡≈÷°„π°“√ ÷°°√àÕπ·µ°µà“ß

°—∫°≈ÿà¡∑’Ë‰¡à„™â‡√ ‘́π‰Õ§Õπ∑ÿ°°≈ÿà¡ ·≈–°≈ÿà¡∑’Ë„™â‡√ ‘́π‰Õ§Õπ

∑’Ë·™à„ππÈ”ª√“»®“°ª√–®ÿÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05)

µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§à“§«“¡‡ªìπ°√¥-¥à“ß (n=3) ·≈–‰µ√‡µ√‡∑‡∫‘≈ ·Õ ‘́¥‘µ’È (n=3) ¢Õß
‡§√◊ËÕß¥◊Ë¡∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥

Table 2 Mean ± SD of pH (n=3) and titratable acidity (n=3) of acidic drinks.

Drink pH
Tritratable acidity

(ml of 0.1 M NaOH)

Cola soft drink 2.72 ± 0.01 7.82 ± 0.04

Orange juice 3.74 ± 0.01 15.12 ± 0.14

Sports drink 3.12 ± 0.01 8.24 ± 0.08



CU Dent J. 2012;35:179-88Pornchottaweesup J, Poolthong S184

«‘®“√≥å

®“°º≈°“√»÷°…“π’È‡¡◊ËÕæ‘®“√≥“ªí®®—¬¥â“π‡§√◊ËÕß¥◊Ë¡ ®–
æ∫«à“‡§√◊ËÕß¥◊Ë¡‚§≈“¡’§à“§«“¡‡ªìπ°√¥-¥à“ßµË”∑’Ë ÿ¥  àßº≈
∑”„Àâ‡°‘¥°“√ ÷°°√àÕπ¡“°°«à“‡§√◊ËÕß¥◊Ë¡‡°≈◊Õ·√à·≈–πÈ” â¡§—Èπ
´÷Ëß Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß Wongkhantee ·≈–§≥–19

®÷ß √ÿª‰¥â«à“ §à“§«“¡‡ªìπ°√¥-¥à“ß¬‘Ëß§à“µË”®–¡’º≈„Àâ‡°‘¥°“√
≈–≈“¬¢Õß‡§≈◊Õ∫øíπ¡“°20 ·≈–‡¡◊ËÕæ‘®“√≥“§à“‰µ√‡µ√‡∑‡∫‘≈
·Õ´‘¥‘µ’È ´÷ËßÀ¡“¬∂÷ß§à“∑’Ë· ¥ß§«“¡ “¡“√∂„π°“√∂Ÿ°‡ª≈’Ë¬π
„Àâ‡ªìπ°≈“ß¢Õß “√≈–≈“¬π—Èπ À√◊Õ§«“¡ “¡“√∂„π°“√
∫—ø‡øÕ√å (buffer capacity)21 ®“°º≈°“√»÷°…“π’Èæ∫«à“§à“
‰µ√‡µ√‡∑‡∫‘≈ ·Õ´‘¥‘µ’È¢ÕßπÈ” â¡§—Èπ¡’§à“ Ÿß°«à“‡§√◊ËÕß¥◊Ë¡
‡°≈◊Õ·√à ·≈–‡§√◊ËÕß¥◊Ë¡‚§≈“ ´÷ËßÀ¡“¬∂÷ß‡ªìπ°“√¬“°°«à“
∑’Ë®–∑”„Àâ‡ªìπ°≈“ß ®÷ß‡ªìπº≈∑”„Àâ‡°‘¥°“√ ÷°°√àÕπ¡“°°«à“
‡§√◊ËÕß¥◊Ë¡‡°≈◊Õ·√à ·¡â«à“®–¡’§à“§«“¡‡ªìπ°√¥-¥à“ß∑’Ë Ÿß°«à“
‡§√◊ËÕß¥◊Ë¡‡°≈◊Õ·√à°Áµ“¡ πÕ°®“°§à“§«“¡‡ªìπ°√¥-¥à“ß·≈–
§à“‰µ√‡µ√‡∑‡∫‘≈ ·Õ´‘¥‘µ’È·≈â« ¬—ß¡’ªí®®—¬Õ◊Ëπ∑’Ë¡’º≈µàÕ°“√
 ÷°°√àÕπ §◊Õ ª√‘¡“≥·√à∏“µÿ„π‡§√◊ËÕß¥◊Ë¡ ‡™àπ ·§≈‡ ’́¬¡
øÕ ‡øµ ·≈–ø≈ŸÕÕ‰√¥å æ∫«à“∂â“¡’ª√‘¡“≥·√à∏“µÿ¥—ß°≈à“«
 Ÿß®–™à«¬≈¥°“√ ÷°°√àÕπ‰¥â ·≈–§ÿ≥ ¡∫—µ‘§’‡≈™—π (chelation
properties)19,21 ́ ÷Ëß§ÿ≥ ¡∫—µ‘¥—ß°≈à“«‡ªìπ§«“¡ “¡“√∂¢Õß
°√¥µàÕ°“√®—∫°—∫Õ‘ÕÕπ¢Õß·§≈‡ ’́¬¡ ÷́Ëß‡ªìπÕß§åª√–°Õ∫¢Õß
‡§≈◊Õ∫øíπ ·≈–„ππÈ”≈“¬22 ·µàÕ¬à“ß‰√°Áµ“¡„π°“√»÷°…“π’È
‰¡à‰¥â¡’°“√«‘‡§√“–Àå à«πª√–°Õ∫¢Õß°√¥·≈–ª√‘¡“≥·√à∏“µÿ
„π‡§√◊ËÕß¥◊Ë¡·µà≈–™π‘¥

„π°“√»÷°…“π’È‰¥â®”≈Õß ¿“æ„π™àÕßª“°„Àâ‡ ¡◊Õπ®√‘ß
¢≥–¡’°“√∫√‘‚¿§‡§√◊ËÕß¥◊Ë¡‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Panich
·≈– Poolthong18 ·≈– Wongkhantee ·≈–§≥–19 ‚¥¬
‡¡◊ËÕ™àÕßª“° —¡º— Õ“À“√·≈–‡§√◊ËÕß¥◊Ë¡ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß
∑’Ë¡’√ ‡ª√’È¬«®–°√–µÿâπ„Àâ¡’°“√À≈—Ëß¢ÕßπÈ”≈“¬23 ¥—ßπ—Èπ°“√
»÷°…“π’È ÕÕ°·∫∫„Àâ‡§≈◊Õ∫øíπ —¡º— ‡§√◊ËÕß¥◊Ë¡∑’Ë‡ªìπ°√¥‡ªìπ
™à«ß√–¬–‡«≈“ —Èπ ‡æ◊ËÕ®”≈Õß°“√¥◊Ë¡‡§√◊ËÕß¥◊Ë¡‚¥¬‰¡à‰¥âÕ¡
‡§√◊ËÕß¥◊Ë¡‰«â„πª“°  ≈—∫°—∫°“√ —¡º— πÈ”≈“¬‡∑’¬¡ ´÷Ëß‚¥¬
∏√√¡™“µ‘®–¡“À≈àÕ‡≈’È¬ßÀ≈—ß°“√°≈◊π‡§√◊ËÕß¥◊Ë¡À¡¥·≈â« ‚¥¬
πÈ”≈“¬π—Èπ¡’∫∑∫“∑ ”§—≠À≈“¬ª√–°“√„π°“√™à«¬ªÑÕß°—π
°“√≈–≈“¬¢Õß·√à∏“µÿÕÕ°®“°‡§≈◊Õ∫øíπ ·≈– à́Õ¡·´¡
‚§√ß √â“ß¢Õßøíπµ“¡∏√√¡™“µ‘11,24 ·µàÕ¬à“ß‰√°Áµ“¡ §«“¡
·µ°µà“ß¢ÕßπÈ”≈“¬‡∑’¬¡°—∫πÈ”≈“¬¡πÿ…¬å §◊Õ πÈ”≈“¬‡∑’¬¡
‰¡à “¡“√∂ √â“ß‡æ≈≈‘‡§‘≈ ÷́Ëß¡’§«“¡ ”§—≠„π°“√ªÑÕß°—πøíπ
®“°°“√ ÷°°√àÕπ25,26 ·≈–¡’§«“¡ “¡“√∂„π°“√ª√—∫

 ¿“æ§«“¡‡ªìπ°√¥-¥à“ß‰¡à‡∑à“‡∑’¬¡°—∫πÈ”≈“¬∏√√¡™“µ‘11,24

ªí®®ÿ∫—πµ“¡·π«§«“¡§‘¥·§√’Õ‘πøî≈‡∑√™—πµâÕß°“√„Àâ
‡√´‘π·∑√°´÷¡‰ªªî¥√Ÿæ√ÿπ¿“¬„π√Õ¬‚√§ ‚¥¬ª°µ‘™—Èπæ◊Èπº‘«
¢Õß√Õ¬‚√§®–¢—¥¢«“ß°“√·∑√° ÷́¡¢Õß‡√´‘π ‡π◊ËÕß®“°¡’
¢π“¥·≈–ª√‘¡“≥√Ÿæ√ÿππâÕ¬°«à“¿“¬„π√Õ¬‚√§ ®÷ß¡’°“√„™â
‡®≈°√¥‰Œ‚¥√§≈Õ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 15 °—¥‡ªìπ‡«≈“
90-120 «‘π“∑’ ‡æ◊ËÕ∑”„Àâ‡æ‘Ë¡¢π“¥·≈–ª√‘¡“≥√Ÿæ√ÿπ™—Èπ
æ◊Èπº‘« À√◊ÕÕ“®¡’°“√°”®—¥™—Èπæ◊Èπº‘«∑’Ë¡’¢π“¥·≈–ª√‘¡“≥
√Ÿæ√ÿπµË”ÕÕ°„Àâ‡√´‘πºà“π‰¥â¥’¢÷Èπ ‡π◊ËÕß®“°‰¥â¡’°“√»÷°…“„π
ÀâÕßªØ‘∫—µ‘°“√«à“ °“√„™â‡®≈°√¥‰Œ‚¥√§≈Õ√‘°ª√– ‘∑∏‘¿“æ¥’
°«à“°“√„™â‡®≈°√¥øÕ øÕ√‘° (phosphoric acid) „π°“√
‡µ√’¬¡æ◊Èπº‘« ´÷Ëß‡ªìπ°“√∑¥≈Õß„π√Õ¬‚√§®ÿ¥¢“«µ“¡
∏√√¡™“µ‘9 ·µà„π°“√»÷°…“π’È∑”°“√∑¥≈Õß°—∫√Õ¬‚√§®ÿ¥
¢“«®”≈Õß ‡π◊ËÕß®“°√Õ¬‚√§®ÿ¥¢“«∑’Ë‡°‘¥µ“¡∏√√¡™“µ‘®–¡’
§«“¡À≈“°À≈“¬∑—Èß„π·ßà‚§√ß √â“ß°·≈–√–¥—∫§«“¡√ÿπ·√ß¢Õß
√Õ¬‚√§¬“°·°à°“√§«∫§ÿ¡ ∑—Èßπ’È‡¡◊ËÕæ‘®“√≥“≈—°…≥–∑“ß
°“¬¿“æ ·≈–≈—°…≥–∑“ß®ÿ≈°“¬«‘¿“§ æ∫«à“¡’§«“¡·µ°µà“ß
√–À«à“ß√Õ¬‚√§®ÿ¥¢“«∑’Ë‡°‘¥µ“¡∏√√¡™“µ‘ ·≈–√Õ¬‚√§®ÿ¥
¢“«®”≈ÕßÕ¬à“ßÀ≈’°‡≈’Ë¬ß‰¡à‰¥â ‚¥¬√Õ¬‚√§®ÿ¥¢“«®”≈Õß®–
¡’§«“¡Àπ“¢Õß™—Èπæ◊Èπº‘«ª√–¡“≥ 15-30 ‰¡‚§√‡¡µ√ ·≈–
¡’ª√‘¡“≥·√à∏“µÿÕ¬Ÿà√âÕ¬≈– 63-76 ‚¥¬ª√‘¡“µ√ „π¢≥–∑’Ë
√Õ¬‚√§®ÿ¥¢“«∑’Ë‡°‘¥µ“¡∏√√¡™“µ‘®–¡’§«“¡Àπ“¢Õß™—Èπæ◊Èπº‘«
‚¥¬‡©≈’Ë¬ª√–¡“≥ 40 ‰¡‚§√‡¡µ√ ·≈–¡’ª√‘¡“≥·√à∏“µÿ‚¥¬
‡©≈’Ë¬√âÕ¬≈– 83 ‚¥¬ª√‘¡“µ√9

‡¡◊ËÕæ‘®“√≥“ªí®®—¬¥â“π°“√„™â‡√´‘π‰Õ§Õπ º≈°“√
»÷°…“π’Èæ∫«à“°≈ÿà¡∑’Ë„™â‡√´‘π‰Õ§Õπ¡’§à“‡©≈’Ë¬¢Õßª√‘¡“µ√
·≈–§«“¡≈÷°„π°“√ ÷°°√àÕπ¢Õß‡§≈◊Õ∫øíπ¡“°°«à“°≈ÿà¡∑’Ë‰¡à
„™â‡√´‘π‰Õ§Õπ∑ÿ°°≈ÿà¡ º≈¥—ß°≈à“«Õ“®‡°‘¥®“°°“√„™â‡√´‘π
‰Õ§Õπ°—∫√Õ¬‚√§®ÿ¥¢“«®”≈Õß ‡π◊ËÕß®“°°“√„™â°√¥
‰Œ‚¥√§≈Õ√‘°´÷Ëß¡’§«“¡‡ªìπ°√¥-¥à“ßµË”„πº≈‘µ¿—≥±åπ—Èπ ‰¥â
ÕÕ°·∫∫¡“„™â ”À√—∫√Õ¬‚√§®ÿ¥¢“«∏√√¡™“µ‘ ´÷Ëß¡’§«“¡
·¢Áß·√ß¡“°°«à“√Õ¬‚√§®ÿ¥¢“«®”≈Õß ‚¥¬°√¥¥—ß°≈à“«Õ“®
®–°”®—¥™—Èπæ◊Èπº‘«¢Õß√Õ¬‚√§∑—ÈßÀ¡¥ ·∑π∑’Ë®–°”®—¥™—Èπæ◊Èπ
º‘«∫“ß à«π∑’Ë¡’ª√‘¡“µ√√Ÿæ√ÿπµË” ¡’º≈∑”„Àâ‡¡◊ËÕ„™â‡√ ‘́π‰Õ§Õπ
·≈â« à«πæ◊Èπº‘«¢Õß√Õ¬‚√§∂Ÿ°·∑π∑’Ë¥â«¬‡√´‘π∑—ÈßÀ¡¥ ´÷Ëß¡’
§«“¡·¢Áß·√ßµË” ·≈–¡’§ÿ≥ ¡∫—µ‘°“√≈–≈“¬„ππÈ”27 ‡æ√“–
 à«πª√–°Õ∫¢Õß‡√´‘π„πº≈‘µ¿—≥±å‰Õ§Õπ §◊Õ ‡¡∑∏“‰§√
‡≈µ‡∫ ‡√´‘π‡¡∑√‘° ǻ (Methacrylate-base resin matrix)
´÷Ëß‚¥¬∑—Ë«‰ª‡ªìπ°≈ÿà¡∫’ ®’‡ÕÁ¡‡Õ (Biphenol A diglycidylether
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dimethacrylate, Bis-GMA) À√◊Õ‡∑°¡“ (Triethyleneglycol
dimethacrylate, TEGDMA) ·≈–‰¡à¡’«— ¥ÿÕ—¥·∑√° (filler)
‡æ◊ËÕ„Àâ¡’§«“¡ “¡“√∂„π°“√·∑√°´÷¡‰ª„π√Õ¬‚√§‰¥â Ÿß  àß
º≈„Àâ¡’°“√ Ÿ≠‡ ’¬æ◊Èπº‘«‰ª¡“°°«à“°≈ÿà¡§«∫§ÿ¡

πÕ°®“°π’È°≈‰°°“√‡°‘¥øíπºÿ°—∫°“√ ÷°°√àÕπ¡’§«“¡
·µ°µà“ß°—π ‡π◊ËÕß®“°°“√‡°‘¥øíπºÿπ—Èπ¡’™à«ß§à“§«“¡‡ªìπ
°√¥-¥à“ß«‘°ƒµ‘ (critical pH) ∑’Ë™—¥‡®π §◊Õ 4.0 ∂÷ß 5.5
µ“¡§à“§«“¡‡ªìπ°√¥-¥à“ß«‘°ƒµ‘¢Õßø≈ŸÕÕ‚√Õ–æ“‰∑µå·≈–
‰Œ¥√Õ° ’́Õ–æ“‰∑µå2 „π¢≥–∑’Ë°“√‡°‘¥øíπ ÷°°√àÕππ—Èπ¡’™à«ß
§à“§«“¡‡ªìπ°√¥-¥à“ß«‘°ƒµ‘∑’Ë°«â“ß°«à“·≈–µË”°«à“22 ́ ÷Ëß Lussi
·≈– Jaeggi ‰¥â √ÿª«à“ §à“§«“¡‡ªìπ°√¥-¥à“ß«‘°ƒµ‘¢Õß°“√
 ÷°°√àÕππ—Èπ‰¡à “¡“√∂°”Àπ¥™—¥‡®π‰¥â‡À¡◊Õπ°“√‡°‘¥øíπºÿ
√–∫ÿ‰¥â‡æ’¬ß§à“§«“¡‡ªìπ°√¥-¥à“ßµË”®–¡’º≈µàÕ°“√ ÷°°√àÕπ21

®“°§«“¡·µ°µà“ß∑’Ë°≈à“«¡“Õ“®∑”„Àâ°“√„™â‡√ ‘́π‰Õ§Õπ„π
√Õ¬‚√§®ÿ¥¢“«®”≈Õß‰¡à “¡“√∂µâ“π∑“π°“√ ÷°°√àÕπ®“°
°√¥¢Õß‡§√◊ËÕß¥◊Ë¡‰¥â°·¡â«à“°“√„™â‡√´‘π·∑√°´÷¡‡¢â“‰ª„π√Õ¬‚√§
®ÿ¥¢“« “¡“√∂µâ“π∑“π°√¥¢Õß‚√§øíπºÿ‰¥â°Áµ“¡15,16

®“°º≈°“√∑¥≈Õß¢Õß°“√»÷°…“π’È®–æ∫«à“§à“‡∫’Ë¬ß‡∫π
¡“µ√∞“π§àÕπ¢â“ß°«â“ß ÷́Ëßº≈¥—ß°≈à“« “¡“√∂æ∫‰¥â‡™àπ

‡¥’¬«°—∫°“√»÷°…“Õ◊ËπÊ ∑’Ë„™â‡§√◊ËÕß«—¥§«“¡À¬“∫æ◊Èπº‘«28,29

´÷Ëß„π°“√«‘®—¬§√—Èßπ’È‡§√◊ËÕß¡◊Õ‰¥â√—∫°“√∑”°“√ Õ∫‡∑’¬∫
(calibration) ®“°∫√‘…—∑ºŸâº≈‘µ°àÕπ∑”°“√»÷°…“ ·≈–ºŸâ∑”
°“√»÷°…“‰¥âµ√«® Õ∫‡∑’¬∫‡§√◊ËÕß°àÕπ„™â∑ÿ°§√—Èßµ“¡§”·π–π”
¢ÕßºŸâº≈‘µ √«¡∂÷ß¡’°“√§«∫§ÿ¡®ÿ¥Õâ“ßÕ‘ß¢Õß™‘Èπµ—«Õ¬à“ß„Àâ
‡ªìπ®ÿ¥‡¥’¬«°—π

°“√»÷°…“π’È‡ªìπ°“√»÷°…“„πÀâÕßªØ‘∫—µ‘°“√‚¥¬„™â
πÈ”≈“¬‡∑’¬¡ ´÷Ëß‰¡à “¡“√∂ √â“ß‡æ≈≈‘‡§‘≈‰¥â º≈°“√»÷°…“π’È
®÷ßÕ“®‰¡à “¡“√∂π”¡“„™â„π ¿“æÕ—π´—∫´âÕπ∑’Ë‡°‘¥¢÷Èπ®√‘ß
°—∫ºŸâªÉ«¬‰¥â∑—ÈßÀ¡¥ Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“π’È‡ªìπ°“√»÷°…“
·√°∑’Ë»÷°…“‡°’Ë¬«°—∫°“√ ÷°°√àÕπ¢Õß√Õ¬‚√§®ÿ¥¢“«®”≈Õß
°—∫√Õ¬‚√§®ÿ¥¢“«®”≈Õß∑’Ë∂Ÿ°·∑√°´÷¡‚¥¬«— ¥ÿ‡√´‘π‰Õ§Õπ
‡¡◊ËÕ —¡º— °—∫‡§√◊ËÕß¥◊Ë¡∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥ ÷́Ëß “¡“√∂„™â‡ªìπ
¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√»÷°…“«‘®—¬‡æ‘Ë¡‡µ‘¡ À√◊Õ‡ªìπ·π«∑“ß„π
°“√æ—≤π“«‘®—¬«— ¥ÿ‰¥â „πÕπ“§µÕ“®∑”°“√»÷°…“‚¥¬°“√
 √â“ß‡æ≈≈‘‡§‘≈¥â«¬πÈ”≈“¬°àÕπ ∑’Ë®–∑”„Àâ‡§≈◊Õ∫øíπ ÷°°√àÕπ
‡æ◊ËÕ®”≈Õß ¿“«–®√‘ß„π™àÕßª“° À√◊ÕÕ“®∑”°“√»÷°…“·∫∫
Õ‘π ‘́∑Ÿ (In situ) ‡æ◊ËÕ„Àâ “¡“√∂®”≈Õß ¿“«–®√‘ß„π™àÕß
ª“°‰¥â¥’¬‘Ëß¢÷Èπ

µ“√“ß∑’Ë 3 §à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§à“ª√‘¡“µ√°“√ ÷°°√àÕπ¢Õß√Õ¬‚√§®ÿ¥¢“«®”≈Õß¢Õß‡§≈◊Õ∫øíπ∑’Ë„™â·≈–‰¡à
„™âº≈‘µ¿—≥±å‡√´‘π‰Õ§Õπ (VA ·≈– VO µ“¡≈”¥—∫) ·≈–§à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§«“¡≈÷°‡©≈’Ë¬„π
°“√ ÷°°√àÕπ¢Õß√Õ¬‚√§®ÿ¥¢“«®”≈Õß¢Õß‡§≈◊Õ∫øíπ∑’Ë„™â·≈–‰¡à„™âº≈‘µ¿—≥±å‡√ ‘́π‰Õ§Õπ (DA ·≈– DO µ“¡≈”¥—∫)

Table 3 Mean ± standard deviation of volume loss of artificial white spot enamel lesions using Icon (VA) and
not using IconA (VO) and mean depth of artificial white spot enamel lesion using Icon (DA) and not
using Icon (DO).

Group
VA x 104 (µm3) VO x 104 (µm3) DA (µm3) DO (µm3)

(n=20)

Cola soft drink 145.8582 ± 42.2577d,e 35.1985 ± 4.6547c 2.4624 ± 1.074d 0.9361 ± 0.364c

Orange juice 116.3062 ± 31.7645d 31.7509 ± 7.5243b,c 2.3067 ± 0.857d 0.5070 ± 0.249b

Sports drink 89.3624 ± 22.3703d 27.5651 ± 3.5429b 2.0570 ± 0.736d 0.5106 ± 0.093b

Deionized water 42.3799 ± 16.2722c 6.5094 ± 1.9601a 0.9090 ± 0.359c 0.1415 ± 0.029a

Same superscript letter indicates no statistically significant difference between test groups (p > 0.05) by Tamhane
multiple comparisons.
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 √ÿª

°“√„™âº≈‘µ¿—≥±å‡√´‘π‰Õ§Õπ·∑√°´÷¡‡¢â“‰ª„π√Õ¬‚√§
®ÿ¥¢“«®”≈Õß ‰¡à “¡“√∂µâ“π∑“π°“√ ÷°°√àÕπ®“°‡§√◊ËÕß¥◊Ë¡
∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥‰¥â ‚¥¬°≈ÿà¡∑’Ë·™à„π‡§√◊ËÕß¥◊Ë¡‚§≈“¡’°“√
 ÷°°√àÕπ¡“°∑’Ë ÿ¥

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥Õ“®“√¬å ‰ææ√√≥ æ‘∑¬“ππ∑å ∑’Ë„Àâ
§”ª√÷°…“¥â“π ∂‘µ‘ ‡®â“Àπâ“∑’Ë»Ÿπ¬å«‘®—¬∑—πµ«— ¥ÿ ·≈–
»Ÿπ¬å«‘®—¬™’««‘∑¬“™àÕßª“° §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å
¡À“«‘∑¬“≈—¬ ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå§«“¡ –¥«°„π°“√„™â
‡§√◊ËÕß¡◊Õ ·≈–∫—≥±‘µ«‘∑¬“≈—¬ ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬∑’Ë
„Àâ∑ÿπÕÿ¥Àπÿπ«‘∑¬“π‘æπ∏å
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Abstract

Objective The present study compared the erosive effects of acidic drinks on artificial white spot
enamel lesions with or without Icon resin infiltration.

Materials and methods Specimens were prepared from 80 extracted human premolars, and randomly
divided into 4 groups to be immersed in one the following of solutions; 1) Cola soft drink, 2) orange
juice, 3) sports drink, or 4) de-ionized water. Each specimen was split along the mesial/distal midline,
generating two equal halves, which were embedded in resin. Each resin block was polished to expose
approximately 1 x 1 mm2 of the buccal enamel and immersed in a demineralizing solution to induce
artificial white spot lesions. A specimen resin infiltrated with Icon (DMG, Germany), and an uninfiltrated
specimen from the same tooth as control were alternately immersed in the designated solution and
artificial saliva for 10 cycles of five seconds each. The procedure was repeated twice at six-hour
intervals. Subsequently, the volume loss and mean depth of the white spot lesions were measured using
a profilometer. The prepared specimens were treated in the same manner for each solution. Data were
analyzed by two-way ANOVA and one-way ANOVA with Tamhane multiple comparison (p < 0.05).

Results The mean of the volume loss and the mean depth of the white spot enamel lesions were
significantly higher in every group using resin Icon and immersed in acidic drinks compared to
control, with the highest value found when samples were exposed to a Cola soft drink. Both mean
volume loss and mean depth were significantly affected by resin Icon and types of solution
(p < 0.0001). The interaction between resin Icon and types of solution was also significant
(p < 0.0001).

Conclusion Infiltration of artificial white spot enamel lesions with resin Icon cannot prevent erosion
when they are exposed to acidic drinks.

(CU Dent J. 2012;35:179-88)
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