
157« ∑—πµ ®ÿÃ“œ 2550;30:157-68 Õ√æ‘π∑å ·°â«ª≈—Ëß ·≈–§≥–

º≈¢Õßºß¢—¥∑’Ëº ¡„π¬“ ’øíπµàÕ°“√ ÷°¢Õß

´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°

Õ√æ‘π∑å ·°â«ª≈—Ëß ∑.∫., Ph.D (Maxillofacial Prosthodontics)1

ª√“≥ª√’¬“ „®∏’√¿“æ°ÿ≈ ∑.∫.,«∑.¡.1

≥—∞°“≠®πå ¿“§¬«ß»å2

√®πå ÿæ√√≥ ·®âß‡®π°‘®2

 “«‘µ√ ∑Õß ÿ¢2

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

∫ ∑ «‘ ∑ ¬ “ ° “ √

Orginal Article

« ∑—πµ ®ÿÃ“œ 2550;30:157-68

CU Dent J. 2007;30:157-68

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß°“√ ÷°¢Õß´’ Ëøíπ‡∑’¬¡Õ–§√‘≈‘°¿“¬À≈—ß°“√·ª√ß√à«¡°—∫

¬“ ’øíπª√–‡¿∑µà“ßÊ ·≈–‡ªìπ·π«∑“ß·π–π”ºŸâªÉ«¬„π°“√¬◊¥Õ“¬ÿ°“√„™âß“πøíπ‡∑’¬¡®“°°“√∑”§«“¡ –Õ“¥

’́Ëøíπ‡∑’¬¡π—Èπ

«— ¥ÿ·≈–«‘∏’°“√ π”´’ËøíπÀπâ“‡∑’¬¡Õ–§√‘≈‘° ®”π«π 30 ·ºß ¡“·∫àß‡ªìπ 5 °≈ÿà¡µ“¡™π‘¥¢Õß¬“ ’øíπ∑’Ë„™â¢—¥

°≈ÿà¡≈– 6 ·ºß§◊Õ °≈ÿà¡∑’Ë 1 ¬“ ’øíπ§«∫§ÿ¡°“√‡°‘¥§√“∫À‘ππÈ”≈“¬ °≈ÿà¡∑’Ë 2 ¬“ ’øíπ≈¥§√“∫®ÿ≈‘π∑√’¬å °≈ÿà¡∑’Ë 3

¬“ ’øíπªÑÕß°—πøíπºÿ °≈ÿà¡∑’Ë 4 ¬“ ’øíπ∑”„Àâøíπ¢“« °≈ÿà¡∑’Ë 5 ¬“ ’øíπ≈¥Õ“°“√‡ ’¬«øíπ π”·µà≈–´’Ëøíπ‡∑’¬¡‰ª

™—ËßπÈ”Àπ—°°àÕπ·ª√ß¥â«¬‡§√◊ËÕß™—Ëß¥‘®‘∑—≈ ®“°π—Èπ¬÷¥·µà≈–´’Ëøíπ¥â«¬æ≈“ ‡µÕ√åÀ‘π «—¥§«“¡À¬“∫æ◊Èπº‘«°àÕπ·ª√ß

¥â«¬‡§√◊ËÕß‚ª√‰ø‚≈¡‘‡µÕ√å ·≈â«®÷ßπ”‰ª·ª√ß√à«¡°—∫¬“ ’øíπ„π·µà≈–°≈ÿà¡¥â«¬‡§√◊ËÕß·ª√ßøíπ ®”π«π 20,000 √Õ∫

‚¥¬·ª√ß§√—Èß≈– 8 ´’Ë®π§√∫∑ÿ°´’Ë ®“°π—Èππ”´’Ëøíπ¡“™—ËßπÈ”Àπ—°·≈–«—¥§«“¡À¬“∫æ◊Èπº‘«À≈—ß·ª√ß π”§à“‡©≈’Ë¬

¢Õßº≈µà“ß„π·µà≈–°≈ÿà¡∑’Ë‰¥â¡“«‘‡§√“–Àåº≈∑“ß ∂‘µ‘¥â«¬ §√Ÿ §—≈-«“≈‘ 

º≈°“√»÷°…“ °“√ ÷°¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°À≈—ß®“°·ª√ß√à«¡°—∫¬“ ’øíπ∑’Ë¡’§ÿ≥ ¡∫—µ‘µà“ß°—π ¡’§«“¡·µ°µà“ß

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P < 0.05) ·≈–æ∫«à“´’Ëøíπ‡∑’¬¡∑’Ë·ª√ß√à«¡°—∫¬“ ’øíπ∑’Ë∑”„Àâøíπ¢“«¡’°“√ ÷°¢Õß ’́Ëøíπ

¡“°∑’Ë ÿ¥ (∆W
WH

 = 4.10 + 0.27 mg, ∆Ra
WH

 = 0.261 + 0.064 ‰¡‚§√‡¡µ√)

 √ÿª ´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°‡¡◊ËÕ·ª√ß√à«¡°—∫¬“ ’øíπ∑’Ë¡’ºß¢—¥¡“°À√◊Õºß¢—¥À¬“∫ ‡™àπ ¬“ ’øíπ∑”„Àâøíπ¢“«π—Èπ®–

∑”„Àâ¡’°“√ ÷°¢Õß´’Ëøíπ¡“°∑’Ë ÿ¥ ¥—ßπ—Èπ‡æ◊ËÕ≈¥°“√À“¬‰ª¢ÕßπÈ”Àπ—°‡©≈’Ë¬¢Õß´’Ëøíπ‡∑’¬¡·≈–§«“¡À¬“∫æ◊Èπº‘«

øíπ§«√À≈’°‡≈’Ë¬ß°“√„™â¬“ ’øíπ¥—ß°≈à“«¢â“ßµâπ°—∫ ’́ËøíπÕ–§√‘≈‘°¡“°∑’Ë ÿ¥

(« ∑—πµ ®ÿÃ“œ 2550;30:157-68)

§” ”§—≠: °“√ ÷°;  ’́Ëøíπ‡∑’¬¡Õ–§√‘≈‘°;  ºß¢—¥
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∫∑π”

°“√„ àøíπ‡∑’¬¡∂Õ¥‰¥â‡ªìπÀπ÷Ëß„π∑“ß‡≈◊Õ°‡æ◊ËÕ„™â∑¥·∑π

øíπ∏√√¡™“µ‘·≈–‡π◊ÈÕ‡¬◊ËÕ∑’Ë Ÿ≠‡ ’¬‰ª ‚¥¬ª√–°Õ∫¥â«¬∞“π

øíπ‡∑’¬¡·≈–´’Ëøíπ‡∑’¬¡ ´÷Ëß´’Ëøíπ‡∑’¬¡∑’Ëπ‘¬¡„™â°—π §◊Õ ´’Ëøíπ

‡∑’¬¡Õ–§√‘≈‘° (acrylic denture teeth)1

∑—πµ·æ∑¬å·π–π”„ÀâºŸâªÉ«¬∑”§«“¡ –Õ“¥øíπ‡∑’¬¡

™π‘¥π’È‚¥¬°“√„™â·ª√ß¢ππÿà¡∑”§«“¡ –Õ“¥¿“¬„µâπÈ” –Õ“¥

À“°·µà„π∫“ß°√≥’ºŸâªÉ«¬∫“ß à«πÕ“®∑”§«“¡ –Õ“¥‚¥¬°“√

„™â·ª√ß ’øíπ√à«¡°—∫¬“ ’øíπ´÷ËßÕ“® àßº≈„Àâ«— ¥ÿ´’Ëøíπ‡∑’¬¡

 ÷°·≈– àßº≈µàÕÕ“¬ÿ°“√„™âß“π¢Õßøíπ‡∑’¬¡

„πªí®®ÿ∫—ππ’È¬—ß‰¡à¡’√“¬ß“π‡°’Ë¬«°—∫°“√®—¥·∫àßª√–‡¿∑

¢Õß¬“ ’øíπÕ¬à“ß™—¥‡®π À“°·µà¡’¢âÕ¡Ÿ≈®“°∫“ß√“¬ß“π2,3

‡ªìπÀ≈—°æ◊Èπ∞“π ®÷ß “¡“√∂·∫àßª√–‡¿∑¢Õß¬“ ’øíπ∑’Ë¡’

®”Àπà“¬„π∑âÕßµ≈“¥‡¡◊Õß‰∑¬µ“¡§ÿ≥ ¡∫—µ‘¢Õß¬“ ’øíπ‰¥â

5 ª√–‡¿∑ §◊Õ ¬“ ’øíπªÑÕß°—πøíπºÿ ¬“ ’øíπ≈¥§√“∫®ÿ≈‘π∑√’¬å

¬“ ’øíπ§«∫§ÿ¡°“√‡°‘¥À‘ππÈ”≈“¬ ¬“ ’øíπ∑”„Àâøíπ¢“« ·≈–

¬“ ’øíπ≈¥Õ“°“√‡ ’¬«øíπ

°“√·ª√ßøíπ “¡“√∂∑”„Àâ‡Àß◊Õ°√àπ·≈–‡°‘¥°“√ ÷°¢Õß

øíπ∏√√¡™“µ‘‰¥â4  ·≈–¬—ßæ∫«à“°“√„™â¬“ ’øíπ√à«¡¥â«¬ “¡“√∂

∑”„Àâøíπ ÷°‰¥â5 ‚¥¬√–¥—∫¢Õß°“√ ÷°®–·µ°µà“ß°—π‰ªµ“¡

§ÿ≥ ¡∫—µ‘¢Õß “√∑’Ë‡ªìπÕß§åª√–°Õ∫ ‡™àπ  à«πª√–°Õ∫∑“ß

‡§¡’ ‚§√ß √â“ßº≈÷° √Ÿª√à“ß¢ÕßÕπÿ¿“§ §«“¡‡¢â¡¢âπ ·≈–

§«“¡ “¡“√∂„π°“√≈–≈“¬ ‡ªìπµâπ6 ‚¥¬∑— Ë«‰ª “¡“√∂

®”·π°‰¥â¥—ßµàÕ‰ªπ’È2,3

¬“ ’øíπ§«∫§ÿ¡°“√‡°‘¥§√“∫À‘ππÈ”≈“¬ ¡’ª√– ‘∑∏‘º≈

„π°“√§«∫§ÿ¡°“√‡°‘¥À‘ππÈ”≈“¬∫√‘‡«≥øíπ∑’ËÕ¬Ÿà‡Àπ◊Õ‡Àß◊Õ°

 “√∑’Ë„™â§«∫§ÿ¡°“√‡°‘¥§√“∫À‘ππÈ”≈“¬ §◊Õ ‰æ‚√øÕ ‡øµ

(pyrophosphate)

¬“ ’øíπ≈¥§√“∫®ÿ≈‘π∑√’¬å  ¡’ “√∑’ Ë„™â‡æ◊ ËÕ≈¥§√“∫

®ÿ≈‘π∑√’¬å ‰¥â·°à §≈Õ‡Œ°´‘¥’π (clorhexidine) ·≈– ‰µ√‚§≈-

´“π (triclosan)

¬“ ’øíπªÑÕß°—πøíπºÿ æ∫«à“ ø≈ŸÕÕ‰√¥å (fluoride)

 “¡“√∂ªÑÕß°—πøíπºÿ‰¥â7 ‚¥¬®–¡’ø≈ŸÕÕ‰√¥å„π√Ÿª¢Õß‚´‡¥’¬¡

‚¡‚πø≈ŸÕÕ‚√øÕ ‡øµ (sodium monofluorophosphate) ·≈–

‚´‡¥’¬¡ø≈ŸÕÕ‰√¥å (sodium fluoride) ·µà°Á¬—ß¡’°“√„™â

 ·µππ— ø≈ŸÕÕ‰√¥å (stannous fluoride) Õ¬Ÿà∫â“ß

¬“ ’øíπ∑”„Àâøíπ¢“« ™à«¬¢®—¥§√“∫ ’∫πµ—«øíπ‚¥¬‰¡à¡’

º≈°√–∑∫µàÕ ’¢Õßøíπ  “√∑’Ë„™â §◊Õ ‰Œ‚¥√‡®π‡æÕ√åÕÕ°‰´¥å

(hydrogen peroxide) ·≈– §“√å∫“‰¡¥å‡æÕ√åÕÕ°‰´¥å

(carbamide peroxide) ´÷Ëß‡ªìπ “√øÕ° ’øíπ ∑”„Àâ‡°‘¥°“√

·æâ √–§“¬‡§◊ÕßµàÕ‡Àß◊Õ° ·≈–‡°‘¥Õ“°“√‡ ’¬«øíπ‰¥â8

¬“ ’øíπ≈¥Õ“°“√‡ ’¬«øíπ „™â “√ ”À√—∫≈¥Õ“°“√

‡ ’¬«øíπ §◊Õ ‚ª·µ ‡ ’́¬¡‰π‡µ√¥ (potassium nitrate) ·≈–

 µ√Õπ‡∑’¬¡§≈Õ‰√¥å (strontium chloride)9

 ”À√—∫´’Ëøíπ‡∑’¬¡ (denture teeth)  “¡“√∂·∫àßµ“¡

™π‘¥¢Õß«— ¥ÿ‰¥â 4 ™π‘¥ §◊Õ  ´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘° ”‡√Á®√Ÿª

´’Ëøíπ‡∑’¬¡°√–‡∫◊ÈÕß ”‡√Á®√Ÿª ´’Ëøíπ‡∑’¬¡‚≈À– ·≈–´’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°∑’Ë √â“ß¢÷Èπ‡Õß „π∑’Ëπ’È®–¢Õ°≈à“«∂÷ß ’́Ëøíπ‡∑’¬¡Õ–§√‘≈‘°

 ”‡√Á®√Ÿª‡æ’¬ßÕ¬à“ß‡¥’¬«‡π◊ËÕß®“°‡ªìπ∑’Ëπ‘¬¡„™â°—πÕ¬à“ß°«â“ß

¢«“ß„πß“πøíπ‡∑’¬¡∂Õ¥‰¥â πÕ°®“°π’È¬—ß¡’§«“¡ «¬ß“¡

„°≈â‡§’¬ß∏√√¡™“µ‘ ¡’√Ÿª√à“ß·≈– ’„Àâ‡≈◊Õ°À≈“¬·∫∫ ¡’§«“¡·¢Áß

·≈–‡Àπ’¬«∑πµàÕ°“√·µ°À—°‰¥â¥’æÕ ¡§«√ À“°·µà¡’§«“¡

µâ“π∑“πµàÕ°“√ ÷°µË” ‚¥¬∑—Ë«‰ªª√–°Õ∫¥â«¬‚§√ß √â“ß 3 ™—Èπ

‡æ◊ËÕ„Àâ¡’≈—°…≥–§≈â“¬´’Ëøíπ∏√√¡™“µ‘  §◊Õ ∞“π (base) ™—Èπ

‡π◊ÈÕøíπ (dentin) ·≈–™—Èπ‡§≈◊Õ∫øíπ (enamel) ∫“ß¬’ËÀâÕÕ“®

‡æ‘Ë¡™—Èπ∑’Ë 4 ∫√‘‡«≥ª≈“¬øíπ „Àâ¥Ÿ„ ¬‘Ëß¢÷Èπ Õ—µ√“°“√ ÷°¢Õß

´’ Ëøíπ‡∑’¬¡Õ–§√‘≈‘°¿“¬„µâ°“√„™âß“π„π ¿“«–ª°µ‘®– ÷°

‡æ’¬ß 0.1 ¡¡. ∑ÿ°Ê 1 ªï À√◊ÕÕ¬à“ßµË”∑’Ë ÿ¥ 0.1 ¡¡. ∑ÿ°Ê 2 ªï

·≈–æ∫«à“¡’°“√ ÷° Ÿß‰¥â∂÷ß 1.0 ¡¡. ¿“¬„π‡«≈“ 3 ªï10

‡¡◊ËÕæ‘®“√≥“¥â“π§«“¡·¢Áßº‘« „πªí®®ÿ∫—ππ’È́ ’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°

∑’Ëπ‘¬¡„™â„π∑âÕßµ≈“¥®–¡’§«“¡·¢Áßº‘«‚¡À å (Mohs) ‡∑à“°—∫

311 ´ ÷ Ëß® —¥« à“¡’§«“¡ “¡“√∂„π°“√µâ“π∑“π°“√ ÷° Ÿß

πÕ°®“°π’È´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°¬—ß “¡“√∂¥Ÿ¥´—∫·√ß∫¥‡§’È¬«
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·≈–™à«¬ºàÕπ§≈“¬·√ß‰¥â¥’°«à“´’Ëøíπ‡∑’¬¡°√–‡∫◊ÈÕß ”‡√Á®√Ÿª

(prefabricated porcelain artificial teeth)12 ·≈– “¡“√∂¬÷¥

µ‘¥°—∫∞“πøíπ‡∑’¬¡Õ–§√‘≈‘°‰¥â¥’∑’Ë ÿ¥13 °√Õ·µàß√Ÿª√à“ß‰¥âßà“¬

¡’πÈ”Àπ—°‡∫“·≈–√“§“‰¡à·æß ∑”„Àâ‡ªìπ∑’Ëπ‘¬¡ ·µà¬—ß¡’¢âÕ

¥âÕ¬À≈“¬ª√–°“√ ‡™àπ ¡’§«“¡æ√ÿπ¢Õß‡π◊ÈÕ Ÿß∑”„Àâ¥Ÿ¥´—∫

°≈‘Ëπ·≈– ’®“°πÈ”·≈–Õ“À“√‰¥â¥’ ‰¡à∑π‰ø ∑—Èßπ’ È‰¥â¡’°“√

»÷°…“∂÷ß§ÿ≥ ¡∫—µ‘„π¥â“πµà“ßÊ ¡“°æÕ ¡§«√ À“°·µà°“√

»÷°…“∂÷ßº≈¢Õß°“√„™â·ª√ß ’øíπ√à«¡°—∫¬“ ’øíπ∫“ß¬’ËÀâÕ∑’Ë¡’

®”Àπà“¬„π∑âÕßµ≈“¥ª√–‡∑»‰∑¬µàÕ°“√ ÷°¢Õß´’Ëøíπ‡∑’¬¡

®“°°“√∑”§«“¡ –Õ“¥π—Èπ ¬—ß‰¡àæ∫√“¬ß“π∑’Ë‡°’Ë¬«¢âÕß

°“√«—¥§«“¡À¬“∫æ◊Èπº‘«µâÕß¡’°“√«—¥À“§à“‡©≈’Ë¬¢Õß

®ÿ¥ Ÿß ÿ¥·≈–®ÿ¥≈÷° ÿ¥ (peaks and valleys) ¢Õßæ◊Èπº‘«π—ÈπÊ

´÷Ëß “¡“√∂«—¥‰¥â‚¥¬‡§√◊ËÕß¡◊Õ∑’Ë‰√â°“√ —¡º— °—∫æ◊Èπº‘« ‡™àπ

‡≈‡´Õ√å À√◊Õ‡§√◊ËÕß¡◊Õ∑’Ë¡’°“√ —¡º—  ‚¥¬≈“°ºà“π®ÿ¥ Ÿß·≈–

®ÿ¥≈÷°µ≈Õ¥æ◊Èπº‘«  ·≈â«π”¢âÕ¡Ÿ≈¡“À“§à“§«“¡À¬“∫

‡§√◊ËÕß‚ª√‰ø‚≈¡‘‡µÕ√å (profilometer)  “¡“√∂«—¥

§«“¡·∫π¢Õßæ◊Èπº‘« (surface flatness) §«“¡À¬“∫æ◊Èπº‘«

(surface roughness) §«“¡‡ªìπ§≈◊Ëπ¢Õßæ◊Èπº‘« (surface

waviness) §ÿ≥¿“ææ◊Èπº‘« (surface quality)  ¿“ææ◊Èπº‘«

‚¥¬√«¡ (surface topography) ·≈–≈—°…≥–æ◊ Èπº‘«

(surface characteristic) ‚¥¬«—¥‡ªìπ 3 ¡‘µ‘ ·≈â«∑”°“√

«‘‡§√“–Àåæ◊Èπº‘«Õ¬à“ß§√à“«Ê ·≈–· ¥ßº≈ÕÕ°¡“‡ªìπ·∂∫ ’∑’Ë

∫Õ°§«“¡ ŸßµË”¢Õßæ◊Èπº‘« µ≈Õ¥®π∫Õ°«à“‰¡à “¡“√∂«—¥

∫√‘‡«≥„¥∫â“ß ‡¡◊ËÕ‡§√◊ËÕß«‘‡§√“–Àåæ◊Èπº‘«‰¥â·≈â«®÷ß∑”°“√«—¥

§«“¡À¬“∫æ◊Èπº‘«¥â«¬À—«‡¢Á¡ ´÷Ëß®–· ¥ß§à“‡ªìπµ—«‡≈¢¥‘®‘∑—≈

·≈–°√“ø∫πÀπâ“®ÕµàÕ‰ª

§≥–ºŸâ«‘®—¬µâÕß°“√»÷°…“º≈¢Õß¬“ ’øíπ„π∑âÕßµ≈“¥

∑’Ë¡’§ÿ≥ ¡∫—µ‘·µ°µà“ß°—π«à“®–¡’º≈µàÕ°“√ ÷°¢Õß´’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°À√◊Õ‰¡à ‚¥¬‰¥â∑”°“√·∫àß¬“ ’øíπµ“¡§ÿ≥ ¡∫—µ‘ÕÕ°

‡ªìπ 5 ·∫∫ ‡æ◊ËÕ«—¥°“√ ÷°¢Õß«—µ∂ÿ®“°πÈ”Àπ—°∑’Ë Ÿ≠À“¬‰ª

√à«¡°—∫°“√«—¥§«“¡À¬“∫æ◊Èπº‘«∑’Ë‡ª≈’Ë¬π‰ª¢Õß´’Ëøíπ‡∑’¬¡

¿“¬À≈—ß°“√·ª√ß¥â«¬¬“ ’øíπ·µà≈–™π‘¥ Õ—π‡ªìπ·π«∑“ß

 ”À√—∫∑—πµ·æ∑¬å„π°“√·π–π”ºŸâªÉ«¬∑’Ë¡’§«“¡µâÕß°“√„™â

¬“ ’øíπ ”À√—∫∑”§«“¡ –Õ“¥øíπ‡∑’¬¡∂Õ¥‰¥â∑’ Ëª√–°Õ∫

¥â«¬´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°„Àâ‡À¡“– ¡

«— ¥ÿ·≈–«‘∏’°“√

 ÿ à¡‡≈◊Õ°´’ Ëøíπ‡∑’¬¡Àπâ“∫π™π‘¥Õ–§√‘≈‘°¬’ ËÀâÕÀπ÷ Ëß

(Cosmo HXL, Degudent GmbH, Germany) ∑’Ë¡’¢π“¥

√ÿàπ ·≈– ’‡¥’¬«°—π ®”π«π 30 ·ºß (180 ´’Ë) „π·µà≈–·ºß

ª√–°Õ∫¥â«¬ øíπ‡∑’¬¡∫π 6 ´’ËÀπâ“Õ¬à“ß≈–Àπ÷Ëß´’Ë ·∫àßøíπ

‡∑’¬¡∑—Èß 30 ·ºß ÕÕ°‡ªìπ 5 °≈ÿà¡ °≈ÿà¡≈– 6 ·ºß‡∑à“Ê °—π

‡æ◊ËÕπ”‰ª·ª√ß°—∫¬“ ’øíπ∑—Èß 5 ™π‘¥ ‰¥â·°à °≈ÿà¡∑’Ë 1 ¬“ ’øíπ

∑’Ë¡’§ÿ≥ ¡∫—µ‘§«∫§ÿ¡§√“∫À‘ππÈ”≈“¬ (calculus controlling

paste) (Colgate Total Fresh Stripe, Colgate-Palmolive

Co. Ltd.) °≈ÿà¡∑’Ë 2 ¬“ ’øíπ∑’Ë¡’§ÿ≥ ¡∫—µ‘≈¥§√“∫®ÿ≈‘π∑√’¬å

(plaque reducing paste) (Salz, Lion (Thailand) Co. Ltd.)

°≈ÿ à¡∑’ Ë 3 ¬“ ’øíπ∑’ Ë¡ ’§ ÿ≥ ¡∫—µ‘ª ÑÕß°—πøíπºÿ (caries

protective paste) („°≈â™‘¥, Unileverthaiholding Co. Ltd.)

°≈ÿà¡∑’Ë 4 ¬“ ’øíπ∑’Ë¡’§ÿ≥ ¡∫—µ‘∑”„Àâøíπ¢“« (whitenning

paste) (Zact, Lion (Thailand) Co. Ltd.) ·≈– °≈ÿà¡∑’Ë 5

¬“ ’øíπ∑’Ë™à«¬≈¥Õ“°“√‡ ’¬«øíπ (hypersensitivity reducing

paste) (Sensodyne, Glaxosmithkline Co. Ltd.)

°àÕπ°“√∑¥≈Õß π”´’Ëøíπ‡∑’¬¡„π·µà≈–°≈ÿà¡ÕÕ°®“°

·ºß‡æ◊ËÕ∑”§«“¡ –Õ“¥¢®—¥¢’Èº÷Èß ‚¥¬·™à„ππÈ”Õÿàπ∑’ËÕÿ≥À¿Ÿ¡‘

50 Õß»“‡´≈‡ ’́¬ ‡ªìπ‡«≈“ 5 π“∑’ ‡¡◊ËÕ¢’Èº÷ÈßÕàÕπµ—« ‡™Á¥ÕÕ°

¥â«¬ºâ“ –Õ“¥ π”´’Ëøíπ‡∑’¬¡®“°∑ÿ°·ºß‰ª‡¢â“¿“™π–∑”·Àâß

(dessicator) ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

π”´’Ëøíπ‡∑’¬¡·µà≈–´’Ë¡“™—ËßπÈ”Àπ—°¥â«¬‡§√◊ËÕß™—ËßÕ‘‡≈Á°-

∑√Õπ‘° å√–∫∫¥‘®‘∑—≈ (digital weighing display; √ÿ àπ

FA-200, A&D, Japan) §«“¡≈–‡Õ’¬¥ 0.0001 °√—¡ ∑”´È”

3 §√—ÈßµàÕÀπ÷Ëß´’Ë §‘¥§à“‡©≈’Ë¬πÈ”Àπ—°¢Õßøíπ·µà≈–´’Ë°àÕπ·ª√ß

(W#
be
)
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®“°π— Èππ”´’ Ëøíπ‡∑’¬¡ 6 ´’ Ë¢Õß 1 ·ºß¡“¬÷¥¥â“π

∑“ß‡æ¥“πª“° ¥â«¬ª≈“ ‡µÕ√åÀ‘π ‚¥¬„Àâ¥â“π∑“ß√‘¡Ωïª“°

πŸπ¢÷Èπ¡“®“°º‘«ª≈“ ‡µÕ√å ·≈– à«π∑’ËªÉÕß∑’Ë ÿ¥¢Õß¥â“π¢â“ß

¢Õß´’Ëøíπ (highest point proximal contour) ‡ ¡Õ°—∫

ª≈“ ‡µÕ√å π”‰ªµ—¥„Àâ‡ªìπ∫≈ÁÕ°∑’Ë¡’¢π“¥ 1.2 x 1.9 x 0.7

´¡.3 (√Ÿª∑’Ë 1 A-C) ‡æ◊ËÕ„™â‡ªìπµ—« √â“ß·∫∫À≈àÕ¬“ß´‘≈‘‚§π

π”∫≈ÁÕ°øíπ¢Õß ’́Ëøíπ∑—Èß 6 ·∫∫¡“«“ß‡√’¬ß∫π·ºàπ°√–‡∫◊ÈÕß

º‘«‡√’¬∫ „Àâ·µà≈–∫≈ÁÕ°Àà“ß°—π 1 ´¡.  √â“ß·∫∫À≈àÕ‚¥¬‡∑

¬“ß´‘≈‘‚§π (Wacker, Asahikasei Silicone, Japan)

∑—∫´’Ëøíπ·≈–∫≈ÁÕ°ª≈“ ‡µÕ√åÀ‘π∑—Èß 6 ∫≈ÁÕ° „Àâ¬“ßÀπ“®“°

¥â“π∫π¢Õß∫≈ÁÕ° 2 ´¡. (√Ÿª∑’Ë 1 D) ‡æ◊ËÕªÑÕß°—π°“√©’°

¢“¥¢Õß¬“ß ‡¡◊ËÕ¬“ß·¢Áßµ—«·≈â«®÷ß·°–ª≈“ ‡µÕ√å∑’Ë¡’´’Ëøíπµ‘¥

Õ¬ŸàÕÕ° ®–‰¥â·∫∫À≈àÕ¬“ß∑’Ë¡’√Õ¬æ‘¡æå¢Õßøíπ∑—Èß 6 ’́Ë„π 1

√Ÿª∑’Ë 1 ∫≈ÁÕ°øíπ∑’Ëπ”¡“„™â„π°“√∑¥≈Õß

A. ¿“æ¥â“π¢â“ßµ“¡§«“¡¬“«¢Õß ’́Ëøíπ

B. ¿“æ¥â“π∫πµ“¡§«“¡¬“«¢Õß ’́Ëøíπ

C. ¿“æ¥â“π¢â“ßµ“¡§«“¡°«â“ß¢Õß ’́Ëøíπ

D. ·∫∫À≈àÕ¬“ß ‘́≈‘‚§π∑’Ë‡∑∑—∫∫≈ÁÕ°øíπ

Fig. 1 The tooth block used in the experiment

A. Lateral view according to the length of the tooth

B. Top view according to the length of the tooth

C. Lateral view according to the width of the tooth

D. Silicone mold on top of the tooth block

·ºß¥â“π√‘¡Ωïª“°·≈–∫≈ÁÕ°ªŸπª≈“ ‡µÕ√å¢Õß·µà≈– ’́Ë   ”À√—∫

«“ß´’Ëøíπ™‘Èπµ—«Õ¬à“ßÕ◊ËπÊ ≈ß‰ª·≈â«‡∑ªŸπª≈“ ‡µÕ√å∑—∫‡æ◊ËÕ

„Àâ‰¥â∫≈ÁÕ°øíπ∑’Ë‡À¡◊Õπ°—π∑—Èß¢π“¥·≈–µ”·Àπàß¢Õß´’Ëøíπ

π”´’Ëøíπ‡∑’¬¡„π·µà≈–∫≈ÁÕ°¡“«—¥§«“¡À¬“∫æ◊Èπº‘«∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß (25 oC) ‰¥â§à“§«“¡À¬“∫‡©≈’Ë¬ (Ra, ‰¡‚§√‡¡µ√)

¥â«¬‚ª√‰ø‚≈¡‘‡µÕ√å (Talyscan 150, UK) °”Àπ¥§à“øî≈‡µÕ√å

(filter) 0.8 ‰¡‚§√‡¡µ√ §«“¡‡√Á« 3,000  ‰¡‚§√‡¡µ√/«‘π“∑’

§à“ leveling 0.5-4.5 ‰¡‚§√‡¡µ√ „™âÀ—«‡¢Á¡≈“°‰ªµ“¡‡ âπ

Õâ“ßÕ‘ß 3 ‡ âπ (√Ÿª∑’Ë 2) ®“°®ÿ¥‡√‘Ë¡µâπ∑’Ë°”Àπ¥‰ª®π ÿ¥´’Ëøíπ

‚¥¬‡ âπÕâ“ßÕ‘ß·√° (‡ âπ a) °”Àπ¥„ÀâÀà“ß®“°¢Õ∫ªŸπ

ª≈“ ‡µÕ√å∑’Ë¡ÿ¡´â“¬∫π µ“¡¥â“π°«â“ß¢Õß∫≈ÁÕ°™‘Èπµ—«Õ¬à“ß

‡ªìπ√–¬– 6 ¡¡. ≈“°‡ âπµ“¡·π«ª≈“¬øíπ§Õøíπ (inciso-

cervical) ¢Õß ’́Ëøíπ‡∑’¬¡  ”À√—∫‡ âπÕâ“ßÕ‘ßÕ’° 2 ‡ âπ (‡ âπ b
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·≈– c) Õ¬ŸàÀà“ß®“°‡ âπ·√° ‰ª∑“ß ấ“¬·≈–¢«“¥â“π≈– 2 ¡¡.

·≈â«°”Àπ¥®ÿ¥‡√‘Ë¡µâπ (‡ âπ d) ‚¥¬«—¥®“°¢Õ∫ªŸπ¡ÿ¡´â“¬∫π

¡“µ“¡¥â“π¬“«¢Õß∫≈ÁÕ°™‘Èπµ—«Õ¬à“ß‡ªìπ√–¬– 8 ¡¡. (√Ÿª∑’Ë

2)  √–∫ÿµ”·Àπàß¢Õß∑—Èß 4 ‡ âπ∑’ËªŸπ¥â«¬°“√∫“°‡æ◊ËÕ‡ªìπ√Õ¬

Õâ“ßÕ‘ß ‡√‘Ë¡«—¥§«“¡À¬“∫º‘«®“°®ÿ¥∑’Ëµ—¥°—π∑—Èß 3 ®ÿ¥ ‰ª®π

√Ÿª∑’Ë 2 ‡ âπÕâ“ßÕ‘ß 3 ‡ âπ„™â«—¥§«“¡À¬“∫æ◊Èπº‘«∫π´’Ëøíπ

Fig. 2 Three reference lines for measuring the surface roughness

 ÿ¥´’Ëøíπ ‡¡◊ËÕÀ—«‡¢Á¡Õà“π§«“¡À¬“∫æ◊Èπº‘«®–· ¥ß§à“ Ra

·≈–°√“ø ∑”°“√∫—π∑÷°º≈ ®“°π—ÈπÀ“§à“§«“¡À¬“∫æ◊Èπº‘«

‡©≈’Ë¬°àÕπ·ª√ß¢Õßøíπ·µà≈–´’Ë„π·µà≈–°≈ÿà¡ (R #a
be
) ‚¥¬π”

§à“ Ra ¢Õß∑—Èß 3 ‡ âπ¡“‡©≈’Ë¬‡ªìπ R#a
be
 ¢Õß·µà≈–´’Ë

A. B.

√Ÿª∑’Ë 3 A. °“√µ‘¥µ—Èß∫≈ÁÕ°øíπ·≈–·ª√ß ’øíπ ·≈– B. °“√µ‘¥µ—Èß°√–∫Õ°¬“ ’øíπ

Fig. 3 A. set up of tooth block and toothbrush and B. set up of toothpaste cylinder

π”∫≈ÁÕ°øíπ‡∑’¬¡∑’Ëºà“π°“√™—ËßπÈ”Àπ—°´’ Ëøíπ·≈–«—¥

§«“¡À¬“∫æ◊Èπº‘«„π·µà≈–°≈ÿà¡·≈â«¡“∑”°“√·ª√ß°—∫¬“ ’øíπ

∑’Ë°”Àπ¥‰«â¢Õß°≈ÿà¡π—ÈπÊ ‚¥¬‡§√◊ËÕß·ª√ßøíπ (v8-cross

brushing machine) (Sabri Dental enterprise, Inc.

Illinois, USA) ¡’√–¥—∫·√ß°¥À—«·ª√ß 200 °√—¡ ®”π«π

√Õ∫ (‰ª-°≈—∫) 20,000 √Õ∫ ´÷Ëß‡∑’¬∫‡∑à“°—∫°“√·ª√ßøíπ

„π 2 ªï14,15 ·ª√ß∑’≈– 6 ∫≈ÁÕ°æ√âÕ¡°—π „™â·ª√ß ’øíπ∑’Ë¡’

§«“¡·¢Áß¢π·ª√ß√–¥—∫ª“π°≈“ß (medium) (Premier,

Accord, Thailand) ‚¥¬µ—¥·≈–‡®“–√Ÿ∑’ Ë¥â“¡·ª√ß„Àâ¡’

¢π“¥æÕ¥’ ”À√—∫¬÷¥°—∫‡§√◊ËÕß·ª√ß „π°≈ÿà¡¬“ ’øíπ‡¥’¬«°—π

®–„™â·ª√ß ’øíπ¥â“¡„À¡à‡¡◊ËÕ·ª√ß§√∫∑ÿ°Ê 6 ´’Ë„π·ºß‡¥’¬«

°—π ·≈–‡ª≈’Ë¬π·ª√ß¥â“¡„À¡à‡¡◊ËÕ‡ª≈’Ë¬π°≈ÿà¡¬“ ’øíπ „π°“√

·ª√ß·µà≈–§√—Èß„™â¬“ ’øíπ 25 °√—¡„ à„π°√–∫Õ°æ≈“ µ‘°∑’Ë„Àâ

¡“°—∫‡§√◊ ËÕß·ª√ßøíπ º ¡πÈ”ª√“»®“°ª√–®ÿ 40 ¡≈.

„™â‡§√◊ËÕß°«πº ¡„Àâ‡ªìπ‡π◊ÈÕ‡¥’¬«°—π π”·µà≈–°√–∫Õ°‰ª§√Õ∫

∑’Ëµ—«∫≈ÁÕ°øíπ∑’Ë¬÷¥‰«â·≈–·ª√ß¢Õß∫≈ÁÕ°π—ÈπÊ „π·π«„°≈â

°≈“ß‰°≈°≈“ß (mesio-distal) ¢Õß´’Ëøíπ ·≈–§√Õ∫§≈ÿ¡

¥â“π√‘¡Ωïª“°¢Õß´’Ëøíπ∑—ÈßÀ¡¥ (√Ÿª∑’Ë 3 A,B) ∑”‡™àππ’È®π

8 mm.
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§√∫∑ÿ°°≈ÿà¡

„π·µà≈–°≈ÿà¡ ‡¡◊ËÕ·ª√ß§√∫∑ÿ°´’Ë·≈â« ¬—ß‰¡à·°–øíπ

ÕÕ°®“°∫≈ÁÕ°À“°·µàπ”∫≈ÁÕ°øíπ‰ª∑”§«“¡ –Õ“¥¥â«¬

πÈ”°≈—Ëπ‡æ◊ËÕ°”®—¥§√“∫¬“ ’øíπ∑’Ëµ‘¥Õ¬Ÿà ·≈â«π”∫≈ÁÕ°øíπ‡¢â“

¿“™π–∑”·Àâß∑’ Ë¡’ “√¥Ÿ¥§«“¡™◊ Èπ ‡ªìπ‡«≈“ 24 ™— Ë«‚¡ß

®“°π—Èπ«—¥§«“¡À¬“∫æ◊Èπº‘«¥â«¬‡§√◊ËÕß‚ª√‰ø‚≈¡‘‡µÕ√å ∑’Ë

µ”·ÀπàßÕâ“ßÕ‘ß‡¥‘¡‚¥¬À“°‡ âπ≈∫‡≈◊Õπ‰ª „Àâ≈“°‡ âπµ“¡

√Õ¬∫“°∫πªŸπª≈“ ‡µÕ√å∑’Ë°”Àπ¥‰«â ‚¥¬¡’¢∫«π°“√«—¥·≈–

µ—Èß§à“‡§√◊ËÕß‡À¡◊Õπ‡¥‘¡ ·≈â«∫—π∑÷°º≈°“√∑¥≈Õß ®–‰¥â§à“

§«“¡À¬“∫æ◊Èπº‘«‡©≈’Ë¬À≈—ß·ª√ß (R#a
af
) ¢Õß·µà≈–°≈ÿà¡

·°–´’Ëøíπ‡∑’¬¡ÕÕ°®“°∫≈ÁÕ°ªŸπ π”‰ª™—ËßπÈ”Àπ—°¥â«¬

‡§√◊ËÕß™—ËßÕ‘‡≈°∑√Õπ‘° å√–∫∫¥‘®‘∑—≈ ∑’≈–´’Ë ´’Ë≈– 3 §√—Èß ‡™àπ

‡¥’¬«°—∫µÕπ°àÕπ·ª√ß §‘¥§à“πÈ”Àπ—°‡©≈’Ë¬À≈—ß·ª√ß (W #
af
)

À“º≈µà“ß¢ÕßπÈ”Àπ—°‡©≈’Ë¬∑’ËÀ“¬‰ª ‚¥¬π”πÈ”Àπ—°‡©≈’Ë¬°àÕπ

·ª√ß¢Õßøíπ‡∑’¬¡´’Ëπ—ÈπÊ  ≈∫¥â«¬πÈ”Àπ—°‡©≈’Ë¬À≈—ß·ª√ß

(W#
be
-W#

af
= ∆W #) ∑”‡™àππ’È∑ÿ° ’́Ë ·≈â«π”º≈µà“ßπÈ”Àπ—°‡©≈’Ë¬

°àÕπ·≈–À≈—ß·ª√ß¢Õßøíπ 6 ´’Ë„π·ºßÀπ÷ËßÊ ¡“À“§à“πÈ”Àπ—°

∑’Ë‡ª≈’Ë¬π·ª≈ß‡©≈’Ë¬¢Õß·µà≈–·ºß (∆W #
all
)

À“º≈µà“ß§à“‡©≈’Ë¬§«“¡À¬“∫æ◊Èπº‘«∑’Ë‡ª≈’Ë¬π‰ª ‚¥¬π”

§à“§«“¡À¬“∫æ◊Èπº‘«À≈—ß·ª√ß ≈∫¥â«¬§à“§«“¡À¬“∫æ◊Èπº‘«

°àÕπ·ª√ß (R#a
af
 - R#a

be
 = ∆R#a) ∑”‡™àππ’È∑ÿ° ’́Ë ·≈â«π”º≈

µà“ß§à“‡©≈’Ë¬§«“¡À¬“∫æ◊Èπº‘«¢Õßøíπ 6 ´’Ë„π·ºßÀπ÷ËßÊ ¡“

À“§à“‡©≈’Ë¬„π·µà≈–·ºß (∆R #a
all
) ªÑÕπ¢âÕ¡Ÿ≈∑—ÈßπÈ”Àπ—°·≈–

§«“¡À¬“∫º‘«¢Õß·µà≈–·ºß‡æ◊ËÕ°“√§”π«≥∑“ß ∂‘µ‘¥â«¬

‚ª√·°√¡ SPSS ‚¥¬‡≈◊Õ°„™â §√Ÿ §—≈-«“≈‘  (Kruskal-Walis

test) »÷°…“§«“¡·µ°µà“ß¢Õß°“√ ÷°„π·µà≈–°≈ÿà¡¢Õß·ºßøíπ

∑’Ë·ª√ß√à«¡°—∫¬“ ’øíπµà“ß™π‘¥°—π

º≈°“√»÷°…“

πÈ”Àπ—°‡©≈’Ë¬¢Õß ’́Ëøíπ‡∑’¬¡Õ–§√‘≈‘°

‡¡◊ËÕπ”¢âÕ¡Ÿ≈¡“À“πÈ”Àπ—°‡©≈’Ë¬∑’Ë‡ª≈’Ë¬π‰ª¢Õß ’́Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°„π·µà≈–°≈ÿà¡¬“ ’øíπ ®–‰¥â§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π

¡“µ√∞“π ¥—ß· ¥ß„πµ“√“ß∑’Ë 1 ‡¡◊ËÕæ‘®“√≥“®“°πÈ”Àπ—°

‡©≈’Ë¬¢Õß ’́ËøíπÕ–§√‘≈‘°∑’ËÀ“¬‰ª æ∫«à“¬“ ’øíπ°≈ÿà¡∑’Ë 4 °àÕ„Àâ

‡°‘¥°“√‡ª≈’Ë¬π·ª≈ßπÈ”Àπ—°¡“°∑’Ë ÿ¥  §◊Õ 4.10+0.27 ¡°.

√Õß≈ß¡“ §◊Õ °≈ÿà¡∑’Ë 3 ‚¥¬¡’πÈ”Àπ—°‡©≈’Ë¬≈¥≈ß 1.93+0.54

¡°.  à«π°≈ÿà¡∑’Ë 5 ∑”„ÀâπÈ”Àπ—°‚¥¬‡©≈’Ë¬„π°≈ÿà¡¬“ ’øíπ≈¥

≈ßπâÕ¬∑’Ë ÿ¥ §◊Õ 1.20+0.00 ¡°. π”¢âÕ¡Ÿ≈‰ª§”π«≥∑“ß

 ∂‘µ‘·∫∫ §√Ÿ §—≈-«“≈‘  ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ α = 0.05 æ∫

«à“πÈ”Àπ—°‡©≈’Ë¬∑’ËÀ“¬‰ª¢Õß´’ËøíπÕ–§√‘≈‘°„π·µà≈–°≈ÿà¡¡’

§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

√âÕ¬≈–¢ÕßπÈ”Àπ—°¢Õß´’Ëøíπ‡∑’¬¡∑’ËÀ“¬‰ª°—∫πÈ”Àπ—°¢Õß´’Ë

øíπ‡∑’¬¡°àÕπ∑”°“√∑¥≈ÕßÕ—π‡π◊ËÕß¡“®“°°“√·ª√ßøíπ®“°

¡“°‰ªπâÕ¬‡ªìπ¥—ßπ’È °≈ÿà¡∑’Ë 4 (√âÕ¬≈– 2.38) °≈ÿà¡∑’Ë 3

(√âÕ¬≈– 1.10) °≈ÿà¡∑’Ë 2 (√âÕ¬≈– 1.02) °≈ÿà¡∑’Ë 1 (√âÕ¬≈–

0.72) ·≈–°≈ÿà¡∑’Ë 5 (√âÕ¬≈– 0.71)

µ“√“ß∑’Ë 1 §à“πÈ”Àπ—°‡©≈’Ë¬∑’ËÀ“¬‰ª·≈–§à“§«“¡À¬“∫‡©≈’Ë¬∑’Ë‡ª≈’Ë¬π‰ª¢Õß ’́Ëøíπ‡∑’¬¡Õ–§√‘≈‘°„π·µà≈–°≈ÿà¡

Table 1 Average weight loss and average surface roughness change of acrylic denture teeth in each group

Group Type of toothpaste Average weight loss (mg) Average surface roughness change (µm)

1 Calculus controlling paste 1.25+0.14 -0.108+0.062

2 Plaque reducing paste 1.75+0.24 -0.070+0.044

3 Caries preventive paste 1.93+0.54 -0.094+0.061

4  Whitening paste 4.10+0.27 0.261+0.064

5 Hypersensitivity ruducing paste 1.20+0.00 -0.027+0.051
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§«“¡À¬“∫æ◊Èπº‘«¢Õß ’́Ëøíπ‡∑’¬¡Õ–§√‘≈‘°

®“°°“√»÷°…“ ‡¡◊ËÕπ”¢âÕ¡Ÿ≈¡“À“º≈µà“ß¢Õß§«“¡À¬“∫

æ◊Èπº‘«‡©≈’Ë¬¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°„π·µà≈–°≈ÿà¡¬“ ’øíπ ®–

‰¥â§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

‡¡◊ËÕæ‘®“√≥“®“°º≈µà“ß¢Õß§«“¡À¬“∫æ◊Èπº‘«‡©≈’Ë¬

¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘° æ∫«à“¬“ ’øíπ°≈ÿà¡∑’Ë 4  “¡“√∂∑”„Àâ

‡°‘¥§«“¡À¬“∫æ◊Èπº‘«¢Õß´’Ëøíπ‡∑’¬¡„π·µà≈–°≈ÿà¡¬“ ’øíπ

¡“°∑’Ë ÿ¥ §◊Õ 0.261+0.064 ‰¡‚§√‡¡µ√ Õ¬à“ß‰√°Áµ“¡‡ªìπ∑’Ë

πà“ —ß‡°µ«à“ ¬“ ’øíπ„π°≈ÿà¡∑’Ë‡À≈◊Õπ—Èπ °≈—∫∑”„Àâ§«“¡À¬“∫

æ◊Èπº‘«≈¥≈ß ‚¥¬°≈ÿà¡∑’Ë∑”„Àâ§«“¡À¬“∫æ◊Èπº‘«≈¥≈ß¡“°∑’Ë ÿ¥

§◊Õ°≈ÿà¡∑’Ë 1 ·≈–≈¥≈ßπâÕ¬∑’Ë ÿ¥§◊Õ°≈ÿà¡∑’Ë 5

π”§à“‰ª§”π«≥∑“ß ∂‘µ‘·∫∫ §√Ÿ §—≈-«“≈‘  ∑’Ë√–¥—∫

§«“¡‡™◊ËÕ¡—Ëπ α = 0.05 æ∫«à“§à“º≈µà“ß¢Õß§«“¡À¬“∫

æ◊Èπº‘«„π·µà≈–°≈ÿà¡¬“ ’øíπ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ ®÷ß°≈à“«‰¥â«à“¬“ ’øíπ∑’Ë¡’§ÿ≥ ¡∫—µ‘µà“ß°—ππ—Èπ

∑”„Àâ´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°‡°‘¥°“√ ÷°·µ°µà“ß°—π Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

«‘®“√≥å

‡π◊ËÕß®“°µ—«·ª√∑’Ë„™â„π°“√∑¥≈Õß‡ªìπÕ‘ √–µàÕ°—π ®÷ß

‡ªìπ°“√‡ª√’¬∫‡∑’¬∫µ—«·ª√∑’Ë¡“°°«à“ 2 °≈ÿà¡ ‡¡◊ËÕπ”¢âÕ¡Ÿ≈∑’Ë

‰¥â¡“µ√«® Õ∫°“√°√–®“¬µ—«¢Õß¢âÕ¡Ÿ≈ æ∫«à“¢âÕ¡Ÿ≈∑’Ë‰¥â

®“°°“√∑¥≈Õß¡’°“√°√–®“¬µ—«·∫∫‰¡à‡ªìπª°µ‘ ®÷ß‡≈◊Õ°„™â

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘·∫∫ §√Ÿ §—≈-«“≈‘  ´÷Ëßæ∫«à“

¬“ ’øíπ∑’Ë¡’§ÿ≥ ¡∫—µ‘µà“ß°—π¡’º≈µàÕ°“√ ÷°„π·ßà¢Õß°“√«—¥

πÈ”Àπ—°∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

‡¡◊ËÕæ‘®“√≥“„π·ßà¢ÕßπÈ”Àπ—°∑’ËÀ“¬‰ª¢Õß´’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°„π°“√∑¥≈Õß æ∫«à“¬“ ’øíπ°≈ÿà¡∑’Ë 4 ∑”„Àấ ’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°¡’πÈ”Àπ—°À“¬‰ª¡“°∑’Ë ÿ¥ ́ ÷Ëß‡ªìππÈ”Àπ—°‡ª≈’Ë¬π·ª≈ß

∑’Ë·µ°µà“ß®“°¬“ ’øíπ¢Õß°≈ÿà¡Õ◊ËπÕ¬à“ß¡’π—¬ ”§—≠∑’Ë ÿ¥ √Õß

≈ß¡“§◊Õ¬“ ’øíπ„π°≈ÿà¡∑’Ë 3 ·≈– 2 µ“¡≈”¥—∫ ‡™àπ‡¥’¬«°—π

¬“ ’øíπ Õßª√–‡¿∑π’È∑”„ÀâπÈ”Àπ—°‡ª≈’Ë¬π·ª≈ßÕ¬à“ß¡’π—¬

 ”§—≠‡¡◊ËÕ‡∑’¬∫°—∫Õ’° 2 °≈ÿà¡∑’Ë‡À≈◊Õ À“°·µà‡¡◊ ËÕ‡∑’¬∫

°—π‡Õß·≈â« 2 °≈ÿà¡π’È‰¡à¡’º≈·µ°µà“ß°—π∑“ß ∂‘µ‘ °≈ÿà¡∑’Ë¡’º≈

πâÕ¬∑’Ë ÿ¥§◊Õ °≈ÿà¡∑’Ë 5 ´÷Ëß‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠®“°

°≈ÿà¡∑’Ë¡’º≈√Õß ÿ¥∑â“¬ „π°“√»÷°…“π’È¡’°“√§«∫§ÿ¡¢π“¥16

§«“¡·¢Áß¢Õß¢π·ª√ß ’øíπ17·≈–·√ß°¥¢ÕßÀ—«·ª√ß ’øíπ

µ≈Õ¥®π™π‘¥·≈–‚§√ß √â“ß¢Õß´’Ëøíπ‡∑’¬¡ ®÷ß∑”„Àâªí®®—¬

¥—ß°≈à“«‰¡à¡’º≈„Àâ‡°‘¥°“√ ÷°∑’Ë·µ°µà“ß°—π¢Õß´’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°„π·µà≈–°≈ÿà¡¬“ ’øíπ

‡¡◊ËÕæ‘®“√≥“„π·ßà¢Õß¬“ ’øíπ  à«πª√–°Õ∫À≈—°¢Õß

¬“ ’øíπ∑’Ë§‘¥«à“¡’º≈µàÕ°“√ ÷°¢Õß´’Ëøíπ‡∑’¬¡ §◊Õ ºß¢—¥ ´÷Ëß

°àÕ„Àâ‡°‘¥°“√ ÷°¢Õß‡§≈◊Õ∫øíπ ‡π◊ÈÕøíπ À√◊Õ«— ¥ÿ∫Ÿ√≥–‰¥â

ªí®®—¬µà“ßÊ ¢Õßºß¢—¥∑’Ë àßº≈„Àâ‡°‘¥°“√ ÷°¢Õß´’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘° §◊Õ §«“¡·¢Áß¢Õßºß¢—¥ (abrasive hardness) ´÷Ëß

§à“§«“¡·¢Áß·µ°µà“ß°—π18 ®–°àÕ„Àâ‡°‘¥°“√ ÷°¢Õß«—µ∂ÿ∑’Ë¡“

 —¡º— ‰¥â·µ°µà“ß°—π πÕ°®“°π—Èπ¢π“¥¢Õßºß¢—¥∑’Ë¡’‡ âπ

ºà“»Ÿπ¬å°≈“ß„À≠à “¡“√∂∑”„Àâ‡°‘¥°“√ ÷°¢Õßæ◊Èπº‘«‰¥â¡“°

°«à“ ·≈–‡°‘¥√Õ¬¢Ÿ¥∑’ËÀ¬“∫°«à“19 µ≈Õ¥®πºß¢—¥∑’Ë¡’√Ÿª√à“ß

‰¡à ¡Ë”‡ ¡Õ ®–∑”„Àâ‡°‘¥°“√ ÷°‰¥â¡“°°«à“ºß¢—¥∑’Ë¡’√Ÿª√à“ß°≈¡

‡π◊ËÕß®“°√Ÿª√à“ß∑’Ë‰¡à·πàπÕπ∑”„Àâºß¢—¥¡’§ÿ≥ ¡∫—µ‘„π°“√µ—¥

‰¥â¥’°«à“  à«πª√–°Õ∫∫“ßÕ¬à“ß„π¬“ ’øíπ “¡“√∂™à«¬¬—∫¬—Èß

§«“¡ “¡“√∂„π°“√∑”„Àâ‡°‘¥°“√ ÷°‰¥â ‡™àπ °≈’‡´Õ√’π

(glycerine) ®–≈¥§«“¡ “¡“√∂„π°“√∑”„Àâ‡°‘¥°“√ ÷°‰¥â

√âÕ¬≈– 88 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫πÈ”≈“¬·≈–§“√å∫Õ°´’‡¡∏‘≈

‡´≈≈Ÿ‚≈  (carboxymethyl cellulose)20 ‚¥¬‡§≈◊Õ∫

∫πº‘«´’Ëøíπ‡∑’¬¡™à«¬„Àâºß¢—¥ —¡º— °—∫æ◊Èπº‘«´’Ëøíπ‡∑’¬¡‰¥â

¬“°¢÷Èπ

‡π◊ËÕß®“°∑“ß∫√‘…—∑ºŸâº≈‘µ‰¡à “¡“√∂‡ªî¥‡º¬¢âÕ¡Ÿ≈¢Õß

 à«πª√–°Õ∫¢Õßº≈‘µ¿—≥±å ∑”„Àâ‰¡à “¡“√∂∑√“∫∂÷ß à«π

ª√–°Õ∫  —¥ à«π·≈–¢π“¥¢Õßºß¢—¥ ·≈–Õß§åª√–°Õ∫Õ◊ËπÊ

∑’Ë·πàπÕπ‰¥â ·µà®“°º≈°“√∑¥≈Õßæ∫«à“¬“ ’øíπ∑’Ë∑”„Àâøíπ

¢“«π—Èπ∑”„ÀâπÈ”Àπ—°¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°À“¬‰ª¡“°∑’Ë ÿ¥

Õ“®¡“®“°°“√„™âºß¢—¥∑’Ë¡’§«“¡·¢Áß Ÿß ¡’¢π“¥ºß¢—¥∑’Ë„À≠à°«à“

À√◊Õ√Ÿª√à“ßπà“®–¡’§«“¡‡ªìπ‡À≈’Ë¬¡§¡‡æ◊ËÕ„Àâ “¡“√∂¢—¥‡Õ“
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‡π◊ÈÕ¢Õß´’Ëøíπ∑’Ë¡’§√“∫ ’·≈–§√“∫Õ“À“√µ‘¥Õ¬Ÿà„ÀâÀ≈ÿ¥ÕÕ°‰ª

‰¥â ®÷ß∑”„ÀâπÈ”Àπ—°¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°À“¬‰ª‰¥â¡“°∑’Ë ÿ¥

·µà ”À√—∫„π¬“ ’øíπ∑’Ë¡’§ÿ≥ ¡∫—µ‘Õ◊ËπÊ Õ“®¡’ºß¢—¥∑’Ë¡’¢π“¥‡≈Á°

°«à“À√◊Õ¡’§«“¡·¢ÁßπâÕ¬°«à“ ∑”„Àâ¢—¥‡Õ“‡π◊ÈÕ¢Õß´’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°ÕÕ°‰ª‰¥âπâÕ¬°«à“ ®“°º≈∑“ß ∂‘µ‘æ∫«à“¬“ ’øíπ∑’Ë¡’

§ÿ≥ ¡∫—µ‘µà“ß°—π∑”„ÀâπÈ”Àπ—°¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°À“¬

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  “‡ÀµÿÀ≈—°πà“®–‡ªìπ

º≈¡“®“°ºß¢—¥∑’Ë„™âµà“ß™π‘¥°—π ª√–°Õ∫°—∫¢π“¥ §«“¡·¢Áß

√Ÿª√à“ß·≈– —¥ à«π∑’Ë·µ°µà“ß°—π‰¥â µ≈Õ¥®πÕß§åª√–°Õ∫Õ◊ËπÊ

„π¬“ ’øíπ∑’Ë·µ°µà“ß°—π°ÁÕ“®‡ªìπªí®®—¬∑’Ë àß‡ √‘¡„ÀâπÈ”Àπ—°

¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°·µ°µà“ß°—π‰¥â

„π·ßà¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘° ª°µ‘·≈â«®–¡’§«“¡·¢Áß

πâÕ¬°«à“‡§≈◊Õ∫øíπ ‡π◊ÈÕøíπ ·≈–«— ¥ÿ∫Ÿ√≥–Õ◊ËπÊ  à«π§«“¡

·¢Áß‚¡À å18 ¢Õßºß¢—¥∑’Ëπ‘¬¡„™â§◊Õ 3 ´÷Ëß‡ªìπ§«“¡·¢Áß¢Õß

·§≈‡´’¬¡§“√å∫Õ‡πµ (CaCO
3
) À√◊Õ 6 ´÷Ëß‡ªìπ§«“¡·¢Áß

¢Õß´‘≈‘°“ (Silica) „π¢≥–∑’ËÕ–§√‘≈‘°¡’§«“¡·¢Áß‚¡À å

Õ¬Ÿà√–À«à“ß 2 ∂÷ß 3 ÷́ËßπâÕ¬°«à“ºß¢—¥ ®÷ß “¡“√∂∂Ÿ°ºß¢—¥¢—¥ ’

„Àâ‡°‘¥°“√ ÷°°√àÕπ‰¥âßà“¬ ‚¥¬„π°“√∑¥≈Õßπ’È„™â´’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°∑’Ë¡’‚§√ß √â“ß 2 ™—Èπ ·≈–‡ªìπ·∫∫¥—Èß‡¥‘¡ ‰¡à‰¥â¡’°“√

‡µ‘¡Õß§åª√–°Õ∫ À√◊Õª√—∫ª√ÿß„Àâ¡’§«“¡µâ“π∑“π°“√ ÷°„Àâ

 Ÿß¢÷ Èπ ®÷ß ÷°‰¥âßà“¬°«à“´’ Ëøíπ‡∑’¬¡Õ–§√‘≈‘°Õ◊ ËπÊ ∑’Ë¡’°“√

æ—≤π“„Àâ¡’§«“¡ “¡“√∂„π°“√µâ“π∑“π°“√ ÷°¡“°¢÷Èπ „π

°“√∑¥≈Õßπ’È‰¥â∑”°“√·ª√ß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°‡ªìπ®”π«π

20,000 √Õ∫ ÷́Ëß‡∑’¬∫‡∑à“°—∫°“√·ª√ßøíπ„πºŸâªÉ«¬®√‘ß‡ªìπ‡«≈“

2 ªï14,15 ‡¡◊ËÕæ‘®“√≥“¥Ÿ·≈â«æ∫«à“πÈ”Àπ—°∑’ËÀ“¬‰ª‡æ’¬ß√âÕ¬≈–

1 ∂÷ß 2 ́ ÷Ëß‡¡◊ËÕ‡∑’¬∫Õ“¬ÿ°“√„™âß“π∑’Ëºà“π°“√„™âß“π„π™àÕßª“°

‡æ’¬ß 2 ªï π—∫«à“πâÕ¬¡“°®÷ß‰¡àπà“°àÕ„Àâ‡°‘¥º≈‡ ’¬µàÕ°“√

∑”Àπâ“∑’Ë¢Õßøíπ‡∑’¬¡ ·µà„π§«“¡‡ªìπ®√‘ß·≈â«™‘Èπøíπ‡∑’¬¡

Õ–§√‘≈‘°∂Õ¥‰¥âπ—ÈπºŸâªÉ«¬¡—°„ à‡ªìπ√–¬–‡«≈“π“πÀ≈“¬ªï®÷ß

®–¡’°“√‡ª≈’Ë¬π™‘Èπøíπ‡∑’¬¡„À¡àÕ“®°àÕ„Àâ‡°‘¥°“√ ÷°¢Õß´’Ëøíπ

‡∑’¬¡®πÕ“®‡ªìπªí≠À“„π°“√„™âß“π¢ÕßºŸâªÉ«¬‰¥â „π°“√

∑¥≈Õßπ’È°√–∑”°—∫ ’́Ëøíπ‡∑’¬¡Õ–§√‘≈‘°øíπÀπâ“ ÷́Ëßªí≠À“ ”§—≠

§◊Õ‡√◊ËÕß¢Õß§«“¡ «¬ß“¡ ®“°°“√∑¥≈Õßπ’È‡¡◊ËÕµ√«®¥Ÿ¥â“π∑“ß

√‘¡Ωïª“°¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°¿“¬À≈—ß®“°“√·ª√ß√à«¡°—∫

¬“ ’øíπ·≈â«®–æ∫√Õ¬¢’¥¢à«π ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π¬“ ’øíπ

°≈ÿà¡∑’Ë 4 ́ ÷Ëß√Õ¬¢’¥¢à«ππ’ÈπÕ°®“°®–°àÕ„Àâ‡°‘¥§«“¡‰¡à «¬ß“¡

¥Ÿ¥â“π‰¡à‡ªìπ∏√√¡™“µ‘·≈â« ¬—ß‡ªìπ‡Àµÿº≈Àπ÷Ëß∑’Ë∑”„Àâ§√“∫ ’

§√“∫Õ“À“√¡“Ωíß·πàπ∑”„Àâ¬“°µàÕ°“√∑”§«“¡ –Õ“¥·≈–

¬—ß™à«¬„π°àÕ„Àâ‡°‘¥°“√‡°“–µ‘¥¢Õß®ÿ≈‘π∑√’¬å πÕ°®“°π’È™‘Èπ

øíπ‡∑’¬¡∑’ËºŸâªÉ«¬„ àÕ¬Ÿàπ—Èπ ¬—ßµâÕß —¡º— °—∫ ‘Ëß·ª≈°ª≈Õ¡

¿“¬πÕ° ‡™àπ ≈—°…≥–Õ“À“√ Õÿ≥À¿Ÿ¡‘∑’Ë‡ª≈’Ë¬π·ª≈ß  “√‡§¡’

‡ªìπµâπ µ≈Õ¥®πæƒµ‘°√√¡¢ÕßºŸâªÉ«¬·µà≈–§ππ—ÈπÕ“®°àÕ„Àâ

‡°‘¥°“√ ÷°∑’ËπÕ°‡Àπ◊Õ®“°°“√·ª√ßøíπ‰¥â

‡¡◊ËÕæ‘®“√≥“„π·ßà¢Õß§«“¡À¬“∫æ◊Èπº‘«¢Õß´’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘° ®“°µ“√“ß‚æ ŒÕ° (Post Hoc) · ¥ß°“√‡ª√’¬∫‡∑’¬∫

§à“‡©≈’Ë¬º≈µà“ß¢Õß§«“¡À¬“∫æ◊Èπº‘«¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°

√–À«à“ß¬“ ’øíπ∑’Ë¡’§ÿ≥ ¡∫—µ‘∑’Ë·µ°µà“ß°—ππ—Èπ æ∫«à“√–À«à“ß

¬“ ’øíπ°≈ÿà¡∑’Ë 4 °—∫¬“ ’øíπ°≈ÿà¡Õ◊ËπÊ π—Èπ∑”„Àâ´’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°¡’§à“‡©≈’Ë¬¢Õßº≈µà“ß§«“¡À¬“∫æ◊Èπº‘«·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  ”À√—∫√–À«à“ß°≈ÿà¡¬“ ’øíπÕ◊ËπÊ

πÕ°‡Àπ◊Õ®“°π’È ‰¡à∑”„Àâ´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°¡’§à“‡©≈’Ë¬¢Õß

º≈µà“ß§«“¡À¬“∫æ◊Èπº‘«·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

‡¡◊ËÕæ‘®“√≥“º≈°“√∑¥≈Õß·≈â«æ∫«à“°≈ÿà¡∑’Ë 4 ¡’§«“¡À¬“∫

æ◊Èπº‘«¡“°∑’Ë ÿ¥¿“¬À≈—ß°“√·ª√ß ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√

∑¥≈Õß„π·ßà¢ÕßπÈ”Àπ—°‡©≈’Ë¬∑’ËÀ“¬‰ª„π°≈ÿà¡∑’Ë 4

®“°º≈°“√∑¥≈Õßæ∫«à“§à“‡©≈’Ë¬º≈µà“ß¢Õß§«“¡À¬“∫

æ◊Èπº‘«¢Õß´’ Ëøíπ‡∑’¬¡Õ–§√‘≈‘°„π°≈ÿ à¡∑’ Ë 4 ¡’§à“‡ªìπ∫«°

´÷ËßÀ¡“¬§«“¡«à“¿“¬À≈—ß®“°°“√·ª√ß√à«¡°—∫¬“ ’øíπ∑’Ë∑”„Àâ

øíπ¢“« Õß§åª√–°Õ∫¢Õß¬“ ’øíπ∑”„Àâæ◊Èπº‘«¢Õß´’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°¡’§«“¡À¬“∫¡“°¢÷Èπ ´÷Ëß‡¡◊ËÕ¡Õß¥Ÿ´’Ëøíπ‡∑’¬¡¥â«¬

µ“‡ª≈à“®–‡ÀÁπ‰¥â«à“¥â“π∑“ß√‘¡Ωïª“°¢Õß´’Ëøíπ‡∑’¬¡∑’Ë∑”°“√

∑¥≈Õß¡’√Õ¬¢’¥¢à«π∑’Ë≈÷°·≈–™—¥‡®π ·≈–º‘«øíπ¥â“π‰¡à¡—π‡ß“

„π¢≥–∑’Ë§à“‡©≈’Ë¬º≈µà“ß¢Õß§«“¡À¬“∫æ◊Èπº‘«¢Õß´’Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°¢Õß°≈ÿà¡Õ◊ËπÊ ¡’§à“‡ªìπ≈∫ ´÷ËßÀ¡“¬§«“¡«à“Õß§å

ª√–°Õ∫¢Õß¬“ ’øíπ°≈ÿ à¡Õ◊ Ëπ∑”„Àâæ◊ Èπº‘«¢Õß´’ Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°¡’§«“¡‡√’¬∫¡“°¢÷Èπ°«à“µÕπ°àÕπ·ª√ß ·≈–‡¡◊ËÕ¡Õß
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¥Ÿº‘«´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°¥â“π∑“ß√‘¡Ωïª“°¿“¬À≈—ß°“√∑¥≈Õß

æ∫«à“æ◊Èπº‘«§àÕπ¢â“ß‡√’¬∫ ¡’√Õ¬¢’¥¢à«ππâÕ¬¡“°·≈–µ◊Èπ Õ’°

∑—Èßæ◊Èπº‘«¢Õß ’́Ëøíπ‡∑’¬¡Õ–§√‘≈‘°¬—ß§ß¡—π«“« §«“¡·µ°µà“ß∑’Ë

‡°‘¥¢÷ÈπÕ“®‡π◊ËÕß®“°ºß¢—¥∑’Ë¡’§à“§«“¡·¢Áß Ÿß ¡’¢π“¥„À≠à·≈–

√Ÿª√à“ß∑’Ë‡À≈’Ë¬¡§¡∑”„Àâº‘«∑’Ë∂Ÿ°¢—¥À¬“∫°«à“√«¡∑—Èß¡’®ÿ¥ Ÿß ÿ¥

·≈–®ÿ¥≈÷° ÿ¥∑’Ë¡’√–¬–µà“ß°—π¡“°°«à“ ´÷Ëß≈—°…≥–¢Õßºß¢—¥

¥—ß°≈à“«‡æ◊ËÕ„Àâ°“√ÕÕ°ƒ∑∏‘Ï„π·ßà¢Õß°“√¢®—¥§√“∫∑”‰¥â¡’

ª√– ‘∑∏‘¿“æ∑”„Àâº‘«¢Õß´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°∑’Ë¡’§«“¡·¢Áß

πâÕ¬°«à“∂Ÿ°∑”„Àâ‡°‘¥√Õ¬¢’¥¢à«π‰¥â™—¥‡®π  ”À√—∫„π°√≥’¢Õß

¬“ ’øíπ°≈ÿà¡Õ◊ËπÊ ´÷Ëß¿“¬À≈—ß®“°°“√·ª√ß√à«¡°—∫¬“ ’øíπ

·≈â«º‘«øíπ¡’§«“¡‡√’¬∫¢÷ÈπÕ“®‡ªìπ‡æ√“–«à“ºß¢—¥„π¬“ ’øíπ¡’

¢π“¥‡≈Á° ¡’§«“¡·¢ÁßπâÕ¬°«à“·≈–¡’√Ÿª√à“ß∑’Ë°≈¡¡π ºß¢—¥∑’Ë

¡’¢π“¥‡≈Á°·≈–§àÕπ¢â“ß°≈¡®–¢—¥º‘«øíπ„Àâ§àÕπ¢â“ß‡√’¬∫·≈–

®ÿ¥ Ÿß ÿ¥°—∫®ÿ¥≈÷° ÿ¥ ¡’√–¬–‰¡àµà“ß°—π¡“° ÷́Ëß‚¥¬ª°µ‘·≈â«µ—«

¢Õß¬“ ’øíπ‡Õß®—¥‡ªìπ«— ¥ÿ∑’Ë„™â„π°“√¢—¥º‘«øíπ„Àâ‡√’¬∫·≈–¢—¥º‘«

øíπ„Àâ‡ß“ ´÷ Ëßºß¢—¥∑’Ë¡’≈—°…≥–¥—ß°≈à“«¡’§«“¡≈–‡Õ’¬¥ Ÿß

ª√–°Õ∫°—∫§«“¡‡√Á«„π°“√¢—¥∂Ÿ®“°‡§√◊ËÕß·ª√ßøíπ ºß¢—¥„π

¬“ ’øíπ‡À≈à“π’È®÷ß∑”Àπâ“∑’Ë„π°“√¢—¥º‘«¢Õß ’́Ëøíπ‡∑’¬¡Õ–§√‘≈‘°

„Àâ‡√’¬∫·≈–‡ß“¢÷Èπ ¥—ßπ—Èπ‡¡◊ËÕ‡§√◊ËÕßÕà“π§à“ ®÷ßÕà“π‰¥â«à“º‘«

øíπ¿“¬À≈—ß°“√·ª√ß¡’§«“¡‡√’¬∫¢÷Èπ

„π°√≥’¢Õß√àÕß∑’Ë‡°‘¥®“°°“√¢’¥¢à«π®“°ºß¢—¥„π¬“ ’øíπ

‡¡◊ ËÕ∑”°“√∑¥≈Õß‡ √Á®·≈â«®–∑”§«“¡ –Õ“¥´’ Ëøíπ‡∑’¬¡

Õ–§√‘≈‘°‚¥¬°“√≈â“ßºà“π„ππÈ”∑’Ë‡ªî¥‰À≈‚¥¬‰¡à„™â·ª√ß‡æ◊ËÕ

ªÑÕß°—πº≈µàÕ°“√ ÷°‰¥â ´÷ ËßÕ“®∑”§«“¡ –Õ“¥§√“∫¢Õß

¬“ ’øíπÕÕ°‰¥â‰¡à ¡∫Ÿ√≥å∑”„Àâ¡’¬“ ’øíπµ°§â“ßÕ¬Ÿà„π√àÕß∑’Ë

‡°‘¥®“°°“√¢’¥¢à«ππ—Èπ21 „π´’Ëøíπ‡∑’¬¡∑’Ë¡’√Õ¬¢’¥¢à«ππâÕ¬ ‰¡à

™—¥‡®π ·≈–µ◊Èπ À“°§√“∫®“°¬“ ’øíππ’È‰ªΩíß°ÁÕ“®∑”„Àâ

‡§√◊ËÕßÕà“π§à“«à“º‘«¢Õß´’Ëøíπ‡∑’¬¡¿“¬À≈—ß°“√·ª√ß¡’§«“¡

‡√’¬∫¡“°°«à“‡¥‘¡‰¥â ·≈–§√“∫∑’ËΩíß„π√àÕß≈÷°Õ“®∑”„Àâ‡§√◊ËÕß

Õà“π§à“§«“¡À¬“∫æ◊Èπº‘«‰¥âµ◊Èπ°«à“§«“¡‡ªìπ®√‘ß‰¥â

®“°º≈°“√»÷°…“¥—ß°≈à“«  “¡“√∂π”¡“„™â„π™’«‘µ

ª√–®”«—π‰¥â ‚¥¬„πºŸâªÉ«¬∑’Ë„ àøíπ‡∑’¬¡∂Õ¥‰¥â∑’Ëª√–°Õ∫¥â«¬

’́Ëøíπ‡∑’¬¡Õ–§√‘≈‘°π—Èπ ∑—πµ·æ∑¬å®–·π–π”„ÀâºŸâªÉ«¬∑”§«“¡

 –Õ“¥øíπ‡∑’¬¡¥â«¬·ª√ß¢ππÿà¡¿“¬„µâπÈ” –Õ“¥À√◊Õ√à«¡°—∫

 “√∑”§«“¡ –Õ“¥øíπ‡∑’¬¡ ·µà„π§«“¡‡ªìπ®√‘ß¡’ºŸâªÉ«¬∑’Ë„ à

øíπ‡∑’¬¡®”π«π‰¡àπâÕ¬∑’Ë„™â·ª√ß ’øíπ∑’Ë„™â∑”§«“¡ –Õ“¥

øíπ∏√√¡™“µ‘„π™àÕßª“°∑’Ë‡À≈◊ÕÕ¬Ÿà ¡“∑”§«“¡ –Õ“¥™‘Èπøíπ

‡∑’¬¡  àßº≈„ÀâÕ“¬ÿ°“√„™âß“π¢Õßøíπ‡∑’¬¡ —Èπ≈ß

 √ÿª

‡¡◊ËÕæ‘®“√≥“∑—Èß„π·ßà¢ÕßπÈ”Àπ—°‡©≈’Ë¬∑’ËÀ“¬‰ª·≈–

§à“‡©≈’ Ë¬¢Õßº≈µà“ß§«“¡À¬“∫æ◊Èπº‘« æ∫«à“¬“ ’øíπ∑’ Ë¡’

§ÿ≥ ¡∫—µ‘·µ°µà“ß°—π®–∑”„Àâ‡°‘¥°“√ ÷°¢Õß ’́Ëøíπ‡∑’¬¡Õ–§√‘≈‘°

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’ Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ

√âÕ¬≈– 95 ·≈–‡¡◊ËÕæ‘®“√≥“®“°º≈°“√∑¥≈Õßæ∫«à“ ´’Ëøíπ

‡∑’¬¡Õ–§√‘≈‘°‡¡◊ËÕ·ª√ß√à«¡°—∫¬“ ’øíπ∑’Ë¡’ºß¢—¥¡“°À√◊Õºß¢—¥

À¬“∫ ‡™àπ ¬“ ’øíπ∑’Ë∑”„Àâøíπ¢“« π—Èπ®–∑”„Àâ¡’°“√ ÷°¢Õß

´’Ëøíπ¡“°∑’Ë ÿ¥ ¥—ßπ—Èπ„π·ßà¢ÕßπÈ”Àπ—°‡©≈’Ë¬¢Õß´’Ëøíπ‡∑’¬¡∑’Ë

À“¬‰ª·≈–§«“¡À¬“∫æ◊Èπº‘«øíπ§«√À≈’°‡≈’Ë¬ß°“√„™â¬“ ’øíπ

¥—ß°≈à“«¢â“ßµâπ°—∫´’Ëøíπ‡∑’¬¡Õ–§√‘≈‘°¡“°∑’Ë ÿ¥ º≈®“°°“√

»÷°…“π’È‡ªìπ¢âÕ¡Ÿ≈Àπ÷Ëß∑’Ë®–„™â‡ªìπ·π«∑“ß„π°“√·π–π”ºŸâªÉ«¬

„π°“√‡≈◊Õ°„™â¬“ ’øíπ∑’Ë‡À¡“– ¡ ‚¥¬·π–π”„ÀâºŸâªÉ«¬À≈’°

‡≈’Ë¬ß°“√„™â¬“ ’øíπª√–‡¿∑∑’Ë∑”„Àâøíπ¢“«‡æ◊ËÕ¬◊¥Õ“¬ÿ°“√„™â

ß“π¢Õß™‘Èπøíπ‡∑’¬¡„Àâπ“π¢÷Èπ

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥ΩÉ“¬«‘®—¬§≥–∑—πµ·æ∑¬-

»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬∑’Ë π—∫ πÿπß∫ª√–¡“≥„π

°“√«‘®—¬ ∫√‘…—∑‰≈ÕâÕπ (ª√–‡∑»‰∑¬) ®”°—¥ ∑’Ë‡Õ◊ ÈÕ‡øóôÕ

¬“ ’øíπ ”À√—∫„™â„π°“√«‘® —¬ ·≈–ºŸ â™ à«¬»“ µ√“®“√¬å

∑—πµ·æ∑¬åÀ≠‘ß ¥√. ¿±‘µ“ ¿Ÿ√‘‡¥™ ∑’Ë„Àâ§”ª√÷°…“„π°“√

«‘‡§√“–Àåº≈¢âÕ¡Ÿ≈∑“ß ∂‘µ‘ µ≈Õ¥®π»Ÿπ¬å«‘® —¬™’««‘∑¬“

™àÕßª“°·≈–»Ÿπ¬å∑—πµ-«— ¥ÿ»“ µ√å∑’Ë‡Õ◊ÈÕ‡øóôÕ‡§√◊ËÕß¡◊Õ·≈–

Õÿª°√≥å ”À√—∫ß“π«‘®—¬Õ’°∑—Èß»Ÿπ¬å∑—πµ “√ π‡∑»∑’Ë„Àâ„™â

‡§√◊ËÕß§Õ¡æ‘«‡µÕ√å„π°“√«‘‡§√“–Àåº≈µ≈Õ¥®πæ‘¡æå‡Õ° “√

µà“ßÊ



166 CU Dent J. 2007;30:157-68Kaewplung O, et al

‡Õ° “√Õâ“ßÕ‘ß

1. Basker RM., Davenport JC. Prosthetic treatment

of the edentulous patient. 4th ed. Oxford:

Blackwell Publishing Company, 2002:32-55.

2. Pakdithanakul C. The interesting of toothpaste.

Thai J Health Promot Environ. 2003;26:7-21.

3. Nitisiri P. Merit of toothpaste. Thai J Health

Promot Environ. 2003;26:22-34.

4. Mc Connell D, Conroy CW. Comparisons of

abrasion produced by a stimulated manual versus

a mechanical toothbrush. J Dent Res. 1967;46:

1022-7.

5. Dyer D, MacDonald E, Newcombe RG, Scratcher

C, Ley F, Addy M. Abrasion and stain removal

by different manual toothbrushes and brush actions:

studies in vitro. J Clin Periodontol. 2001;28:121-7.

6. Torrado A, Valiente M, Munoz CA. Cleaning

power and abrasivity of a new toothpaste based

on ion-exchange resins. Am J Dent. 2004;17:80-4.

7. Rolla G, Ogaard B, Cruz Rde A. Clinical effect

and mechanism of cariostatic action of fluoride-

containing toothpastes: a review. Int Dent J. 1991;

41:171-4.

8. Matis BA. Dentifrice whitening after professional

bleaching. J Indiana Dent Assoc. 1998;77:27-32.

9. Bacic M, Skrinjaric I, Sutalo J. Dentin

hypersensitivity: etiology and methods of treatment.

Acta Stomatol Croat. 1991;25:51-8.

10. Eichhold WA, Brown DT. Wear rates of various

artificial tooth materials: a literature review.

Compend Contin Educ Dent. 1996 ;17:1074-6,1078.

11. OûBrien WJ, editor. Dental materials and

their selection. 3rd ed. Chicago: Quintessence

Publishing Co., Inc., 2002:113-31.

12. Kawano F, Ohguri T, Ichikawa T, Mizuno I,

Hasegawa A. Shock absorbability and hardness of

commercially available denture teeth. Int J

Prosthodont. 2002;15:243-7.

13. Yanikoglu DN, Duymus DZ, Bayindir DF.

Comparative bond strengths of autopolymerising

denture resin and light cured composite resin to

denture teeth. Int Dent J. 2002;52:20-4.

14. Tanoue N, Matsumura H, Atsuta M. Wear and

surface roughness of current prosthetic composites

after toothbrush/dentifrice abrasion. J Prosthet

Dent. 2000;84:93-7.

15. Eirik A, Roy IH. In vitro abrasion of two acrylic

veneers. Dent Mater. 1994;10:107-10.

16. Niemi ML, Sandholm L, Ainamo J. Frequency of

gingival lesions after standardized brushing as

related to stiffness of toothbrush and abrasiveness

of dentifrice. J Clin Periodontol. 1984;11:254-61.

17. Remizov SM, Pruzhanskii L. The effect of

toothbrushes on human dental enamel and dentin

wear. Stomatologia (Mosk). 1990;4:4-6.

18. Johannsen G, Redmalm G, Ryden H. Surface

changes on dental materials. The influence of

two different dentifrices on surface roughness

measured by laser reflexion and profilometer

techniques. Swed Dent J. 1989;13:267-76.

19. De Boer P, Duinkerke AS, Arends J. Influence of

tooth paste particle size and tooth brush stiffness

on dentine abrasion in vitro. Caries Res. 1985;



167« ∑—πµ ®ÿÃ“œ 2550;30:157-68 Õ√æ‘π∑å ·°â«ª≈—Ëß ·≈–§≥–

19:232-9.

20. Harte DB, Manly RS. Four variables affecting

magnitude of dentrifice abrasiveness. J Dent Res.

1976;55:322-7.

21. Paranhos Hde F, da Silva CH. Comparative study

of methods for the quantification of biofilm on

complete dentures. Braz Oral Res. 2004;

18:215-23.



168 CU Dent J. 2007;30:157-68Kaewplung O, et al

Effect of abrasives in toothpaste on

abrasive wear of acrylic denture teeth

Orapin Kaewplung D.D.S., Ph.D (Maxillofacial Prosthodontics)1

Pranpreeya Chaitheraparbkul D.D.S., M.S.1

Nattakarn Pakkayawongse2

Rojsuphan Changjanekit2

Sawitre Thongsuk2

1 Department of Prosthodontic, Faculty of Dentistry, Chulalongkorn University
2 Dental student, Faculty of Dentistry, Chulalongkorn University

Abstract

Objective To compare the difference of acrylic denture teeth abrasive wear after brushing with
different types of toothpaste, then to be a guideline for suggesting the patient for extending the life
time of the denture from cleaning that denture teeth.

Materials and methods Thirty sets of anterior acrylic denture teeth were divided into 5 groups
according to the types of toothpaste used for brushing, at 6 sets per group; Group 1: calculus
controlling paste, Group 2: plaque reducing paste, Group 3: caries protective paste, Group 4: whitening
paste and Group 5: hypersensitivity reducing paste. Each tooth was weighed before brushing with
the digital display. It was fixed with stone plaster and measured the surface roughness before
brushing by using the profilometer. Every group was brushed, 8 teeth at a time, in a brushing
machine with 20,000 strokes. The brushed teeth were weighed and were measured for the surface
roughness, then brought the means of difference to analyzed statistically with Kruskal-Walis test.

Results The abrasive wear of the acrylic denture teeth after brushing with different types of
toothpastes was significantly different (P < 0.05). Those that were brushed with whitening paste
abraded most (∆W

WH
 = 4.10 + 0.27 mg, ∆Ra

WH
 = 0.261 + 0.064 µm).

Conclusion When acrylic teeth were brushed with toothpaste that has more abrasives or coarse
abrasives such as whitening paste, they abraded most. Thus, in the aspect of weight loss and
surface roughness, it is recommended to avoid such an above paste for brushing with the acrylic
denture teeth.

(CU Dent J. 2007;30:157-68)

Key words: abrasives; acrylic denture teeth; wear




