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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√’¬∫‡∑’¬∫ª√‘¡“µ√∑’Ë Ÿ≠À“¬·≈–§«“¡≈÷°‡©≈’Ë¬¢Õß°“√ ÷°®“°°“√·ª√ß¢Õß°≈“ ‰Õ‚Õ‚π
‡¡Õ√å´’‡¡πµå™π‘¥¥—Èß‡¥‘¡ 2 ™π‘¥ (§’·∑§øî≈æ≈— ·Õæ≈‘·§ª·≈–øŸ®‘π“¬®’æ’·§ª Ÿ́≈) °—∫‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ
‚π‡¡Õ√å´’‡¡πµå 2 ™π‘¥ (§’·∑§‡ÕÁπ«—πŒ—π‡¥√¥·≈–øŸ®‘∑Ÿ·Õ≈ ’́·§ª Ÿ́≈) „πÀâÕßªØ‘∫—µ‘°“√

«— ¥ÿ·≈–«‘∏’°“√ ‡µ√’¬¡™‘Èπµ—«Õ¬à“ß 128 ™‘Èπ„π·∫∫À≈àÕ‚≈À– ·∫àß‡ªìπ 4 °≈ÿà¡‡∑à“Ê °—πµ“¡™π‘¥¢Õß«— ¥ÿ∑’Ë„™â
∑¥ Õ∫§◊Õ§’·∑§øî≈æ≈— ·Õæ≈‘·§ª øŸ®‘π“¬®’æ’·§ª Ÿ́≈ §’·∑§‡ÕÁπ«—πŒ—π‡¥√¥ ·≈–øŸ®‘∑Ÿ·Õ≈ ’́·§ª Ÿ́≈ „™â‡§√◊ËÕß«—¥
§«“¡À¬“∫º‘«‚ª√‰ø‚≈¡‘‡µÕ√å «—¥ª√‘¡“µ√∑’Ë Ÿ≠À“¬·≈–§«“¡≈÷°‡©≈’Ë¬¢Õß·µà≈–™‘Èπµ—«Õ¬à“ß ·ª√ß™‘Èπµ—«Õ¬à“ß¥â«¬
‡§√◊ËÕß·ª√ßÕ—µ‚π¡—µ‘ ‚¥¬„™â™‘Èπµ—«Õ¬à“ß 8 ™‘ÈπµàÕ°“√·ª√ß 1 §√—Èß ®”π«π√Õ∫„π°“√·ª√ß 20,000 √Õ∫ §«“¡‡√Á«
·ª√ß 90 √Õ∫µàÕπ“∑’ ·√ß°¥ 150 °√—¡ √à«¡°—∫ “√≈–≈“¬¬“ ’øíπ «—¥§«“¡·µ°µà“ß¢Õßª√‘¡“µ√∑’Ë Ÿ≠À“¬·≈–
§«“¡≈÷°‡©≈’Ë¬∑’Ë‡ª≈’Ë¬π·ª≈ß¢Õß·µà≈–™‘Èπµ—«Õ¬à“ß¿“¬À≈—ß°“√·ª√ß ¢âÕ¡Ÿ≈∂Ÿ°«‘‡§√“–¥â«¬ ∂‘µ‘§√Ÿ §—≈-«—≈≈‘  ∑’Ë
√–¥—∫π—¬ ”§—≠ 0.05

º≈°“√»÷°…“ §à“ª√‘¡“µ√∑’Ë Ÿ≠À“¬·≈–§«“¡≈÷°‡©≈’Ë¬∑’Ë‡°‘¥¢÷Èπ¿“¬À≈—ß°“√·ª√ß¢Õß§’·∑§øî≈æ≈— ·Õæ≈‘·§ª¡’
§«“¡·µ°µà“ß®“°§’·∑§‡ÕÁπ«—πŒ—π‡¥√¥ øŸ®‘∑Ÿ·Õ≈ ’́·§ª Ÿ́≈·≈–øŸ®‘π“¬®’æ’·§ª Ÿ́≈ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p =
0.003 0.005 ·≈– 0.031 µ“¡≈”¥—∫) ·µà‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘√–À«à“ßøŸ®‘π“¬®’æ’·§ª Ÿ́≈
°—∫§’·∑§‡ÕÁπ«—πŒ—π‡¥√¥ À√◊ÕøŸ®‘∑Ÿ·Õ≈´’·§ª Ÿ́≈

 √ÿª §’·∑§øî≈æ≈— ·Õæ≈‘·§ª¡’°“√ ÷°∑’Ë·µ°µà“ß®“°‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå∑—Èß Õß™π‘¥ (§’
·∑§‡ÕÁπ«—πŒ—π‡¥√¥·≈–øŸ®‘∑Ÿ·Õ≈´’·§ª´Ÿ≈) ·≈–°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå™π‘¥¥—Èß‡¥‘¡Õ’°™π‘¥Àπ÷Ëß (øŸ®‘π“¬®’æ’·§ª´Ÿ≈)

(« ∑—πµ ®ÿÃ“œ 2553;33:119-30)
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∫∑π”

°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå‡ªìπ«— ¥ÿ∫Ÿ√≥–øíπ∑’Ë¡’§ÿ≥ ¡∫—µ‘
∑’Ë¥’À≈“¬ª√–°“√‰¥â·°à¡’æ—π∏–‡§¡’°—∫‚§√ß √â“ß¢Õßøíπ ¡’
°“√ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥åµ≈Õ¥Õ“¬ÿ°“√„™âß“π ®÷ßπ‘¬¡π”¡“
„™â„π°“√§«∫§ÿ¡øíπºÿ (caries control) ∫Ÿ√≥–øíπ‡æ◊ËÕ√Õ¥Ÿ
Õ“°“√¢Õß‡π◊ÈÕ‡¬◊ËÕ„π (pulp tissue) À√◊Õ„πºŸâªÉ«¬¡’§«“¡
‡ ’Ë¬ß Ÿß∑’Ë®–æ∫√Õ¬ºÿ‡π◊ËÕß®“°‰¥â√—∫√—ß ’√—°…“ (radiation
caries)1 √«¡∑—Èß„™â„π°“√∫Ÿ√≥–√Õ¬ºÿº‘«√“°øíπ (root surface
caries) ÷́Ëß¡—°æ∫„πºŸâ ŸßÕ“¬ÿ πÕ°®“°π’È°≈“ ‰Õ‚Õ‚π‡¡Õ√å
´’‡¡πµå¬—ß¡’§à“ —¡ª√– —¡ª√– ‘∑∏‘Ï°“√¢¬“¬µ—«‡Àµÿ§«“¡√âÕπ
(thermal expansion) ∑’ËµË”„°≈â‡§’¬ß°—∫øíπ ¡’§«“¡‡ªìπæ‘…
(cytotoxicity) µË”·≈–¡’§«“¡‡¢â“°—π‰¥â°—∫‡π◊ÈÕ‡¬◊ËÕ (biocom-
patibility) ‡ªìπÕ¬à“ß¥’2

°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå·∫àß‰¥â‡ªìπ 3 ª√–‡¿∑µ“¡
 à«πª√–°Õ∫¢Õß‚§√ß √â“ß3,4 §◊Õ°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå
™π‘¥¥—Èß‡¥‘¡ (conventional glass ionomer cement) ‡√ ‘́π
¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå (resin-modified
glass ionomer cement) ·≈–‡¡∑∑—≈√’Õ‘πøÕ °≈“ ‰Õ‚Õ‚π
‡¡Õ√å´’‡¡πµå (metal-reinforced glass ionomer cement)

°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå™π‘¥¥—Èß‡¥‘¡¡’°“√æ—≤π“„Àâ¡’
°“√·¢Áßµ—«Õ¬à“ß√«¥‡√Á« ·≈–¡’§«“¡Àπ◊¥ Ÿß ‰«µàÕ§«“¡™◊Èπ
‡æ’¬ß„π™à«ß 4-7 π“∑’·√°¿“¬À≈—ß®“°°“√º ¡3,5 µ—«Õ¬à“ß
‡™àπøŸ®‘π“¬ (Fuji IX, GC, Tokyo, Japan) §’·∑§‚¡≈“√å
(Ketac Molar, 3M ESPE, St.Paul, USA) ·≈–§’·∑§øî≈
æ≈— ·Õæ≈‘·§ª (Ketac fil plus aplicap, 3M ESPE, St.Paul,
USA) ªØ‘°‘√‘¬“°“√·¢Áßµ—«®–‡ªìπªØ‘°‘√‘¬“°“√·¢Áßµ—«™π‘¥
°√¥-¥à“ß (acid-base reaction) ‡æ’¬ßÕ¬à“ß‡¥’¬«

‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå¡’§«“¡·µ°µà“ß
®“°°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå™π‘¥¥—Èß‡¥‘¡ §◊Õ„π à«π¢Õß‡À≈«
®–¡’‡√´‘π‡Õ™Õ’‡ÕÁ¡‡Õ (HEMA = hydroxyethyl methacrylate)
·≈–¡’ “√‡√‘Ë¡ªØ‘°‘√‘¬“¥â«¬· ß (photoinitiator) ‰¥â·°à
·§¡‚ø§«‘‚ππ (camphorquinone) ªØ‘°‘√‘¬“®–‡ªìπ™π‘¥∫à¡
µ—«·∫∫¥ŸÕ—≈ (dual-cured) ´÷Ëßª√–°Õ∫¥â«¬ 2 ªØ‘°‘√‘¬“§◊Õ
ªØ‘°‘√‘¬“°“√·¢Áßµ—«™π‘¥°√¥-¥à“ß·≈–ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å
(polymerization reaction) ÷́Ëß®–‡°‘¥¢÷Èπ‡¡◊ËÕ∂Ÿ°°√–µÿâπ¥â«¬
· ß ’øÑ“∑’Ë¡’§«“¡¬“«§≈◊Ëπ 470 π“‚π‡¡µ√ ‡°‘¥‡ªìπ‡§√◊Õ¢à“¬
æÕ≈‘‡¡Õ√å µ—«Õ¬à“ß‡™àπøŸ®‘∑Ÿ·Õ≈ ’́ (Fuji II LC, GC,
Tokyo, Japan) ∂â“¡’ “√‡√‘Ë¡µâπªÆ‘°‘√‘¬“‡§¡’ (chemical

initiators) ‡ªìπÕß§åª√–°Õ∫Õ¬Ÿà¥â«¬®–∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“‰¥â

∑—π∑’‡¡◊ËÕ‡√‘Ë¡º ¡ ‡√’¬°«à“ªØ‘°‘√‘¬“°“√·¢Áßµ—«™π‘¥ÕÕ°´‘‡¥™—π

√’¥—°™—π (oxidation-reduction reaction)6 µ—«Õ¬à“ß‡™àπ

«‘∑√‘‡¡Õ√å (Vitremer, 3M ESPE, St.Paul, USA) πÕ°®“°

π’È¡’°“√æ—≤π“„Àâ¢π“¥ “√Õ—¥·∑√°¢Õß‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ 

‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå¡’¢π“¥‡≈Á°≈ß√–¥—∫π“‚π‚¥¬∫√‘…—∑ºŸâº≈‘µ

„Àâ™◊ËÕ«à“π“‚π‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå (nano-ionomer cement)

µ—«Õ¬à“ß‡™àπ §’·∑§π“‚π (Ketac nano, 3M ESPE, St.Paul,

USA) À√◊Õ‡√’¬°Õ’°™◊ËÕ «à“§’·∑§‡ÕÁπ«—πŒ—π‡¥√¥ (Ketac N-100,

3M ESPE, St.Paul, USA)

°“√ ÷°„π™àÕßª“°‡ªìπ¢∫«π°“√∑’Ë´—∫ ấÕπ‡°‘¥¡“®“°

À≈“¬ªí®®—¬‰¥â·°à°“√¢—¥∂Ÿ (abrasive wear) §«“¡≈â“ (fatique

wear) °“√°—¥°√àÕπ (corrosive wear) °“√°—¥‡´“– (erosive

wear) °“√¬÷¥µ‘¥¿“¬„π‡π◊ÈÕ«—µ∂ÿ∂Ÿ°∑”≈“¬ (adhesive wear)

·≈–°“√°√–·∑° (impact wear)7-9 °“√·ª√ß‚¥¬„™â¬“ ’øíπ

√à«¡¥â«¬Õ“®®–∑”„Àâº‘«Àπâ“¢Õß«— ¥ÿ∫Ÿ√≥–·≈–‚§√ß √â“ß¢Õß

øíπ ÷°‰¥â °“√ ÷°π’È§◊Õ¢∫«π°“√∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬«— ¥ÿ

‡°‘¥¢÷Èπ®“°º‘«Àπâ“¢Õß«— ¥ÿ‡§≈◊ËÕπ∑’ËÀ√◊Õ‡≈◊ËÕπÀ√◊Õ‰∂≈ºà“π°—π7

°“√®”≈Õß√Ÿª·∫∫¢Õß°“√‡°‘¥°“√ ÷° “¡“√∂∑”‰¥â„πÀâÕß

ªØ‘∫—µ‘°“√‚¥¬„™â‡§√◊ËÕß®—°√·Õ§µ“ (ACTA)10 ‡§√◊ËÕß¡◊Õ

√’´‘‚æ√§—≈§Õ¡‡æ√ ™—π ‰≈¥‘ß (reciprocal compression

sliding)11 ‡§√◊ËÕß®—°√°≈√–∫∫Õ‘‡≈Á°∑√Õπ‘° å (electrome-

chanical)12 Õÿª°√≥åæ‘πÕÕπ¥‘ °å‰∑ªá (pin-on-disc-type)2

·≈–‡§√◊ËÕß·ª√ßÕ—µ‚π¡—µ‘13 ‡ªìπµâπ

«‘∏’°“√ª√–‡¡‘π≈—°…≥–°“√ ÷°¢Õß«— ¥ÿ·∫àß‰¥â‡ªìπ 2

≈—°…≥–§◊Õ°“√ª√–‡¡‘π∑“ß§≈‘π‘°·≈–°“√ª√–‡¡‘π∑“ßÀâÕß

ªØ‘∫—µ‘°“√8 ª√–‡¡‘π∑“ß§≈‘π‘° “¡“√∂ª√–‡¡‘π‰¥â®“°°“√

 —ß‡°µµ“¡À≈—°‡°≥±å¬Ÿ‡Õ æ’‡Õ™‡Õ  (USPHS) ÷́Ëß√“¬ß“π

‚¥¬ Ryge14 À√◊ÕÕ“®®–æ‘¡æåøíπ‡æ◊ËÕπ”¡“«‘‡§√“–Àåæ◊Èπº‘«

·≈–π”¡“ª√–‡¡‘π°“√ ÷°„π‡™‘ßª√‘¡“≥15,16  ”À√—∫‡§√◊ËÕß¡◊Õ

∑’Ë„™â„π°“√ª√–‡¡‘π°“√ ÷°∑“ßÀâÕßªØ‘∫—µ‘°“√‰¥â·°à°≈âÕß

®ÿ≈∑√√»πå™π‘¥„™â· ß™π‘¥∑’Ë¡’°“√¥—¥·ª≈ß (modified light

microscope)12 ·≈–‡§√◊ËÕß‚ª√‰ø‚≈¡‘‡µÕ√å (profilometer)13

 ”À√—∫ªí®®—¬∑’Ë¡’º≈µàÕ°“√ ÷°®“°°“√·ª√ßπ—Èπ‰¥â·°à™π‘¥¢Õß

¢π·ª√ß17 «‘∏’°“√·ª√ß18 √–¬–‡«≈“ ·√ß §«“¡∂’Ë„π°“√

·ª√ßøíπ ®—ßÀ«–°“√·ª√ß19 ·≈–§à“§«“¡ ÷°®“°°“√‡ ’¬¥ ’

¢Õß “√¢—¥ ’„π¬“ ’øíπ‚¥¬«—¥‡ªìπ§à“Õ“√å¥’‡Õ (RDAg=

radioactive dentin abrasion)20
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®“°º≈°“√»÷°…“‡√◊ËÕß°“√ ÷°¢Õß«— ¥ÿ∫Ÿ√≥–øíπ„πÕ¥’µ
æ∫«à“‰¥âº≈∑’Ë·µ°µà“ß°—π‡™àπ °“√»÷°…“¢Õß Momoi21 ·≈–
§≥–„πªï §.». 1997 æ∫«à“‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π
‡¡Õ√å´’‡¡πµå¡’°“√ ÷°®“°°“√·ª√ß¡“°°«à“°≈“ ‰Õ‚Õ‚π
‡¡Õ√å´’‡¡πµå™π‘¥¥—Èß‡¥‘¡ °“√»÷°…“¢Õß Shabanian12 ·≈–
§≥–„πªï §.». 2002 æ∫«à“°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå™π‘¥
¥—Èß‡¥‘¡¡’°“√ ÷°®“°‡§√◊ËÕß®—°√°≈√–∫∫Õ‘‡≈Á°∑√Õπ‘° å¡“°°«à“
‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå °“√»÷°…“¢Õß
Rios22 ·≈–§≥–„πªï §.». 2002 æ∫«à“°≈“ ‰Õ‚Õ‚π‡¡Õ√å
´’‡¡πµå™π‘¥¥—Èß‡¥‘¡¡’°“√ ÷°®“°°“√·ª√ß‰¡à·µ°µà“ß®“°‡√´‘π
¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµåd„πªí®®ÿ∫—π¡’°≈“ ‰Õ‚Õ‚π
‡¡Õ√å´’‡¡πµåÀ≈“¬º≈‘µ¿—≥±å∑’ËÕÕ°¡“„À¡à ¬—ß‰¡à¡’°“√»÷°…“
∂÷ß‡√◊ËÕß°“√ ÷°®“°°“√·ª√ß·≈–°“√»÷°…“∑’Ëºà“π¡“„πÕ¥’µ
 à«π„À≠à®–«—¥‡©æ“–§à“§«“¡À¬“∫æ◊Èπº‘« °“√ Ÿ≠‡ ’¬πÈ”Àπ—°
·≈–· ¥ß≈—°…≥–æ◊Èπº‘« ·µà¬—ß‰¡à¡’°“√«—¥§à“ª√‘¡“µ√∑’Ë
‡ª≈’Ë¬π·ª≈ß‰ª¿“¬À≈—ß®“°°“√·ª√ß

°“√»÷°…“π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“µ√
∑’Ë Ÿ≠À“¬·≈–§«“¡≈÷°‡©≈’Ë¬„π‡√◊ËÕß°“√ ÷°®“°°“√·ª√ß¢Õß
°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå™π‘¥¥—Èß‡¥‘¡°—∫‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ 
‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå„πÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕπ”º≈∑’Ë‰¥â‰ª„™â‡ªìπ
·π«∑“ß„π°“√‡≈◊Õ°„™â«— ¥ÿ∫Ÿ√≥–øíπ„π™àÕßª“°·≈–ª√—∫ª√ÿß
§ÿ≥ ¡∫—µ‘¢Õß«— ¥ÿ„π·µà≈–º≈‘µ¿—≥±åµàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

π”«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå 4
º≈‘µ¿—≥±å ‰¥â·°à°≈“ ‰Õ‚Õ‚π‡¡Õ√å™π‘¥¥—Èß‡¥‘¡®”π«π Õß
º≈‘µ¿—≥±å§◊Õ§’·∑§øî≈æ≈— ·Õæ≈‘·§ª·≈–øŸ®‘π“¬®’æ’·§ª Ÿ́≈
‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå®”π«π Õßº≈‘µ¿—≥±å
§◊Õ§’·∑§‡ÕÁπ«—πŒ—π‡¥√¥ ·≈–øŸ®‘∑Ÿ·Õ≈´’·§ª´Ÿ≈ (µ“√“ß∑’Ë 1)
¡“„ à„π·∫∫À≈àÕ‚≈À– ∑’Ë∑”¡“®“°‡À≈Á°°≈â“‰√â π‘¡ ·∫∫À≈àÕ
‚≈À–ª√–°Õ∫¥â«¬™‘Èπ∫π·≈–™‘Èπ≈à“ß ·∫∫À≈àÕ‚≈À–™‘Èπ∫π∂Ÿ°
‡®“–µ√ß°≈“ß‡ªìπ™àÕß∑’Ë¡’¢π“¥§«“¡°«â“ß x §«“¡¬“« x
§«“¡≈÷° = 2.0 x 5.0 x 2.0 ¡‘≈≈‘‡¡µ√‡æ◊ËÕ„™â‡ªìπ∫√‘‡«≥∑’Ë
®–„ à«— ¥ÿ∑¥ Õ∫

°“√‡µ√’¬¡™‘Èπµ—«Õ¬à“ß

°“√‡µ√’¬¡™‘Èπµ—«Õ¬à“ß§’·∑§øî≈æ≈— ·Õæ≈‘·§ª·≈–
øŸ®‘π“¬®’æ’·§ª Ÿ́≈ ¡’¢—ÈπµÕπ‡À¡◊Õπ°—π§◊Õπ”·§ª Ÿ́≈¢Õß«— ¥ÿ
‰ªªíòπ¥â«¬‡§√◊ËÕßº ¡Õ–¡—≈°—¡ (Amalga Mix II Amalgamator,
Gnatus, Ribeirao Preto, Brazil) µ“¡§”·π–π”¢Õß∫√‘…—∑

ºŸâº≈‘µ ©’¥«— ¥ÿ≈ß„πÀ≈ÿ¡·∫∫À≈àÕ‚≈À–„Àâ‡µÁ¡ ªî¥∑—∫¥â«¬·∂∫
„ ‡´≈≈Ÿ≈Õ¬¥å „™â·ºàπ°√–®°„ Àπ“ 1 ¡‘≈≈‘‡¡µ√°¥∑—∫¥â“π∫π
„Àâ·π∫ π‘∑‡æ◊ËÕ‰≈à«— ¥ÿ à«π‡°‘πÕÕ°23

°“√‡µ√’¬¡™‘Èπµ—«Õ¬à“ß§’·∑§‡ÕÁπ«—πŒ—π‡¥√¥®–º ¡«— ¥ÿ
¥â«¬æ“¬º ¡µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ °“√‡µ√’¬¡™‘Èπ
µ—«Õ¬à“ßøŸ®‘∑Ÿ·Õ≈´’·§ª´Ÿ≈§◊Õπ”·§ª´Ÿ≈‰ªªíòπ¥â«¬‡§√◊ËÕßº ¡
Õ–¡—≈°—¡ ∑—Èß§’·∑§‡ÕÁπ«—πŒ—π‡¥√¥·≈–øŸ®‘∑Ÿ·Õ≈´’·§ª´Ÿ≈
À≈—ß®“°∑’Ëªî¥∑—∫¥â«¬·∂∫„ ‡´≈≈Ÿ≈Õ¬¥å·≈–°√–®°·≈â«®–
©“¬· ß¥â«¬‡§√◊ËÕß©“¬· ß (Elipar Trilight, ESPE 3M,
Norristown, USA) §«“¡‡¢â¡· ß 470 π“‚π‡¡µ√ √–¬–
‡«≈“°“√©“¬· ß„™âµ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ ‚¥¬«“ß
ª≈“¬Àπâ“µ—¥¢Õß°√–∫Õ°‡§√◊ËÕß©“¬· ß„Àâ™‘¥°—∫·ºàπ°√–®°

∑‘Èß‰«â„Àâ°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå∑—Èß 4 º≈‘µ¿—≥±å·¢Áß
µ—«Õ¬à“ß ¡∫Ÿ√≥å‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß „π¿“™π–ªî¥ ®“°π—Èπ
¿“¬À≈—ß®“°§√∫ 24 ™—Ë«‚¡ß·≈â«‡Õ“·ºàπ°√–®°„ ·≈–·∂∫„ 
‡´≈≈Ÿ≈Õ¬¥åÕÕ° °”®—¥«— ¥ÿ à«π‡°‘π¥â«¬„∫¡’¥‡∫Õ√å 11 µ—¥
¢Õ∫«— ¥ÿ„ÀâæÕ¥’°—∫¢Õ∫¢Õß‚≈À– ∑”°“√‡µ√’¬¡™‘Èπµ—«Õ¬à“ß
™π‘¥≈– 32 ™‘Èπ √«¡‰¥â™‘Èπµ—«Õ¬à“ß∑—ÈßÀ¡¥ 128 ™‘Èπ π”™‘Èπ
µ—«Õ¬à“ß·™à„ππÈ”°≈—Ëπ ‡°Á∫„πµŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘∑’Ë 37 Õß»“
‡´≈‡´’¬  π“π 24 ™—Ë«‚¡ß23

°“√Õà“π§à“æ◊Èπº‘«·≈–À“ª√‘¡“µ√¢Õß™‘Èπµ—«Õ¬à“ß

°àÕπ°“√·ª√ß

Õÿ≥À¿Ÿ¡‘„πÀâÕß°àÕπ‡√‘Ë¡∑”ß“πÕ¬Ÿà„π™à«ß 24-25 Õß»“
‡´≈‡´’¬  π”™‘Èπµ—«Õ¬à“ß¢÷Èπ®“°πÈ”°≈—Ëπ ‡ªÉ“„Àâ·Àâß „π°“√
Õà“π§à“™‘Èπµ—«Õ¬à“ß®–∂Ÿ°¬÷¥„ÀâÕ¬Ÿàµ”·Àπàß‡¥‘¡∑—Èß°àÕπ·≈–
À≈—ß·ª√ß «—¥§à“æ◊Èπº‘«·≈–À“ª√‘¡“µ√¢Õß™‘Èπµ—«Õ¬à“ß°àÕπ
°“√·ª√ß‚¥¬„™â‡§√◊ËÕß«—¥§«“¡À¬“∫æ◊Èπº‘« (surface roughness
tester, TalyScan 150, Tayior Hobson Ltd., Leicester,
England) °”Àπ¥µ”·Àπàß‡√‘Ë¡µâπ∑’Ë®–«—¥„π·π«·°π X,Y
Õ¬Ÿà∫π·∫∫À≈àÕ‚≈À– °”Àπ¥æ◊Èπ∑’Ë∑’ËµâÕß°“√„Àâ‡§√◊ËÕßÕà“π§à“
‚¥¬°”Àπ¥§«“¡¬“«µ“¡·π«·°π x = 3 ¡‘≈≈‘‡¡µ√·≈–§«“¡
¬“«µ“¡·π«·°π Y = 0.5 ¡‘≈≈‘‡¡µ√ (¿“æ∑’Ë 1) «—¥¥â«¬
§«“¡‡√Á«À—«‡¢Á¡§ß∑’Ë 3000 ‰¡‚§√‡¡µ√µàÕ«‘π“∑’ ®–‰¥â§à“æ◊Èπº‘«
·≈–ª√‘¡“µ√¢Õß™‘Èπµ—«Õ¬à“ß°àÕπ°“√·ª√ß °”Àπ¥æ◊Èπ∑’Ë«— ¥ÿ
∑’ËµâÕß°“√§”π«≥„Àâ¡’§«“¡¬“«µ“¡·π«·°π x = 2 ¡‘≈≈‘‡¡µ√
·≈–§«“¡¬“«µ“¡·π«·°π Y = 0.5 ¡‘≈≈‘‡¡µ√ (¿“æ∑’Ë 1)
‚¥¬„™â§” —Ëß Ÿ́¡ (zoom) ®–‰¥â≈—°…≥– 3 ¡‘µ‘¢Õßæ◊Èπº‘«¢Õß
«— ¥ÿ°àÕπ°“√·ª√ß ‡°Á∫¢âÕ¡Ÿ≈‰«â‡æ◊ËÕπ”‰ª„™â„π°“√§”π«≥
À“§à“ª√‘¡“µ√∑’Ë Ÿ≠À“¬·≈–§«“¡≈÷°‡©≈’Ë¬∑’Ë‡ª≈’Ë¬π‰ª
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µ“√“ß∑’Ë 1 ™π‘¥·≈– à«πª√–°Õ∫¢Õß«— ¥ÿ∑’Ë„™â„π°“√»÷°…“

Table 1 Type and compositions of materials.

Materials Products Compositions batch number &

 Company

Conventional KF Powder : Calciumfluoroaluminosilicate glass 316381
GIC Liquid : Copolymer of acrylic and maleic acid, 3M ESPE St.Paul USA

water

Conventional F9 Powder : Fluoroaluminosilicate glass 0801101
GIC Liquid :     Polyacrylic acid, Carboxylic acid, water GC Tokyo Japan

RMGIC K100 Paste one : Fluoroaluminosilicate glass, silica, 20070725
Silane treated silica & zirconia, Methacrylate resin, 3M ESPE St.Paul
Dimethacrylate, Photoinitiator USA
Paste two : Water, Polyalkenoic acid, Nanocluster,
Silica, zirconia, HEMA, Photoinitiator

RMGIC F2 Powder : Fluoroaluminosilicate glass 0801141
Liquid : Polyalkenoic acid, HEMA, TEGDMA, GC Tokyo Japan
UDMA, water, Photoinitiator

Toothpaste Colgate Sorbital, water, Hydrated Silica, Sodium lauryl Colgate
sulfate,  Flavor, PEG-12, Tetrasodium Pyrophosphate, Palmolive
Cocamidopropyl Betaine, Cellulose gum, Sodium Chunburi
sacchari, Sodium Fluoride, Xanthan gum , Active Thailand
Fluoride 1000 ppm

GIC = Glass ionomer cement RMGIC = Resin-modified glass ionomer cement
HEMA = Hydroxyethyl methacrylate TEGDMA = Triethylene glycol dimethacrylate
UDMA = Urethane dimethacrylate PEG = Polyethylene glycol
KF = Ketac fil plus aplicap F9 = Fuji IX GP capsule

K 100 = Ketac-N 100 F2 = Fuji II LC capsule
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¢—ÈπµÕπ°“√·ª√ß™‘Èπµ—«Õ¬à“ß¥â«¬‡§√◊ËÕß·ª√ßÕ—µ‚π¡—µ‘

„™â·ª√ß ’øíπ (Premium, Accord, Samuthprakran,
Thailand) ™π‘¥¢π·ª√ß‰π≈Õπ§«“¡·¢Áßª“π°≈“ßµ“¡
¡“µ√∞“π«‘™“°“√·ª√ß ’øíπ°√¡Õπ“¡—¬ æ.». 2547 ·™à
·ª√ß ’øíπ‰«â„ππÈ”°≈—Ëπ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß°àÕπ°“√„™âß“π
‡ª≈’Ë¬π·ª√ß ’øíπ„À¡à∑ÿ°§√—Èß∑’Ë∑¥ Õ∫24 ¬÷¥¥â“¡·ª√ß°—∫
‡§√◊ËÕß·ª√ß (V-8 Cross Brushing Machine, SABRI
Dental Enterprises, INC., Illinois, USA) ‡µ√’¬¡ “√
≈–≈“¬¬“ ’øíπ ‚¥¬º ¡¬“ ’øíπ (Colgate double cool stripe,
Colgate Palmolive, Chonburi, Thailand) °—∫πÈ”°≈—Ëπ
‚¥¬¡’Õ—µ√“ à«π¢Õß¬“ ’øíπµàÕπÈ”°≈—Ëπ‡∑à“°—∫ 25 °√—¡µàÕ 40
¡‘≈≈‘≈‘µ√ °«π®π°«à“ “√≈–≈“¬¬“ ’øíπ®–‡¢â“‡ªìπ‡π◊ÈÕ‡¥’¬«°—π
¥â«¬‡§√◊ËÕß°«π·∫∫·µ°µ—« (Dispension mixer, Utra turrax
T25 basic, IKA labortecchnik Janke & Kunkel GmbH
& CO.KG, Staufen, Germany) ¬÷¥™‘Èπµ—«Õ¬à“ß∑—Èß 8 ™‘Èπ
°—∫‡§√◊ËÕß·ª√ß µ‘¥µ—Èß ª√‘ß°¥ 8 µ”·Àπàß‚¥¬∑ÿ°µ”·Àπàß
¡’¢π“¥·≈–§«“¡ Ÿß‡∑à“°—π „™â‡§√◊ËÕß«—¥ª√‘¡“≥§«“¡µ÷ß
(Dontrix tension gauge, Dontrix, √ÿàπ 16 OZ, E.T.M.
Corparation, 3M Unitex, Monrovia, California, USA)
·≈–ª√—∫·√ß„Àâ‰¥â·√ß 150 °√—¡24 ‚¥¬¢≥–«—¥ À—«·ª√ß ’øíπ
®–Õ¬Ÿà∑’Ëµ”·Àπàßµ√ß°≈“ß¢Õß™‘Èπµ—«Õ¬à“ß ·≈–·π«·√ß®–
µâÕßµ—Èß©“°°—∫·ª√ß ¬÷¥°√–∫Õ°æ≈“ µ‘°¢Õß “√≈–≈“¬
¬“ ’øíπ‡¢â“°—∫‡§√◊ËÕß µ—Èß§à“®”π«π√Õ∫ 20,000 √Õ∫25 ¥â«¬
§«“¡‡√Á« 90 √Õ∫µàÕπ“∑’26 ‡§√◊ËÕß·ª√ß®–À¬ÿ¥Õ—µ‚π¡—µ‘
À≈—ß®“°∑”ß“π‡ √Á®

°“√Õà“π§à“æ◊Èπº‘«·≈–À“ª√‘¡“µ√¢Õß™‘Èπµ—«Õ¬à“ß

À≈—ß°“√·ª√ß

‡¡◊ËÕ§√∫®”π«π√Õ∫∑’Ë°”Àπ¥·≈â« ≈â“ß™‘Èπµ—«Õ¬à“ß¥â«¬

πÈ”°≈—Ëπ„Àâ –Õ“¥ ·≈–‡ªÉ“„Àâ·Àâß Õà“π§à“æ◊Èπº‘«·≈–À“

ª√‘¡“µ√¢Õß™‘Èπµ—«Õ¬à“ßÀ≈—ß°“√·ª√ß‡™àπ‡¥’¬«°—∫°àÕπ°“√

·ª√ß ®“°π—Èπ§”π«≥À“ª√‘¡“µ√∑’Ë Ÿ≠À“¬·≈–§«“¡≈÷°

‡©≈’Ë¬∑’Ë‡ª≈’Ë¬π‰ª¢Õß«— ¥ÿ‚¥¬„™â Õß§” —Ëß §” —Ëß·√°§◊Õ‡´Õ√å

‡ø´ —́∫‡∑√°™—π (surface subtraction) ‡æ◊ËÕ°”Àπ¥„Àâ

‡§√◊ËÕß§”π«≥À“§à“§«“¡·µ°µà“ß¢Õßæ◊Èπº‘«∑—Èß Õß ∑—Èß°àÕπ

·≈–À≈—ß°“√·ª√ß ‚¥¬„™âæ◊Èπº‘««— ¥ÿ∑’ËÀ≈—ß®“°„™â§” —Ëß´Ÿ¡

°àÕπ°“√·ª√ß ≈∫¥â«¬æ◊Èπº‘««— ¥ÿÀ≈—ß®“°„™â§” —Ëß´Ÿ¡À≈—ß°“√

·ª√ß ®“°π—Èπ„™â§” —Ëß∑’Ë Õß§◊Õª√‘¡“µ√¢ÕßÀ≈ÿ¡·≈–¬Õ¥

(volume of hole and peak) ®–‰¥âª√‘¡“µ√∑’Ë Ÿ≠À“¬ ·≈–

§«“¡≈÷°‡©≈’Ë¬∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª¢Õß·µà≈–™‘Èπµ—«Õ¬à“ß

π”º≈∑’Ë‰¥â‰ª∑”°“√«‘‡§√“–Àå∑“ß ∂‘µ‘‚¥¬‚ª√·°√¡

 ”‡√Á®√Ÿª (StatsDirect, StatsDirect Ltd., Cheshire,

England) ‚¥¬„™â ∂‘µ‘™“ªî‚√«‘≈§å¥—∫‡∫‘≈¬Ÿ‡∑  (Shapiro-Wilk

W test) æ∫«à“¢âÕ¡Ÿ≈¡’°“√·®°·®ß‰¡àª°µ‘ ®÷ß«‘‡§√“–ÀåÀ“

§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬¢Õßª√‘¡“µ√∑’Ë Ÿ≠À“¬·≈–§«“¡

≈÷°∑’Ë‡°‘¥¢÷Èπ¿“¬À≈—ß®“°°“√·ª√ß ¥â«¬°“√„™â ∂‘µ‘§√Ÿ §—≈-

«—≈≈‘  (Kruskal-Wallis test) «— ¥ÿ∑—Èß 4 º≈‘µ¿—≥±å  ÿà¡¡“

®“°™‘Èπµ—«Õ¬à“ß∑’Ë¡’§à“‡©≈’Ë¬¢Õßª√‘¡“µ√∑’Ë Ÿ≠À“¬·≈–§«“¡≈÷°

‡©≈’Ë¬∑’Ë‡°‘¥¢÷Èπ¿“¬À≈—ß®“°°“√·ª√ß ‰¡à‡∑à“°—πÕ¬à“ßπâÕ¬ 1 §Ÿà

¿“æ∑’Ë 1 æ◊Èπº‘«¥â“π∫π¢Õß«— ¥ÿ·≈–·∫∫À≈àÕ‚≈À– ®ÿ¥‡√‘Ë¡µâπ∑’Ë«—¥§◊Õ (X,Y),  ’¥” §◊Õ æ◊Èπ∑’Ë∑—ÈßÀ¡¥∑’Ë∂Ÿ°«—¥¡’¢π“¥§«“¡¬“« x
§«“¡°«â“ß = 3.0 x 0.5 ¡‘≈≈‘‡¡µ√ π”‡©æ“–æ◊Èπ∑’Ë«— ¥ÿ‰ª§”π«≥À“ª√‘¡“µ√∑’Ë Ÿ≠À“¬·≈–§«“¡≈÷°‡©≈’Ë¬∑’Ë‡°‘¥¢÷Èπ
´÷Ëß¡’¢π“¥§«“¡¬“« x §«“¡°«â“ß = 2.0 x 0.5 ¡‘≈≈‘‡¡µ√

Figure 1 Top surface of material and metal mold. Beginning of origin was (X,Y). Black color is the total area
which was measured, had dimensions of length and width = 3.0 x 0.5 mm. Only material area in
dimensions of length and width = 2.0 x 0.5 mm was calculated for change in volume and mean depth.

(X,Y)

0.5 mm

3 mm

2 mm 

æ◊Èπº‘««— ¥ÿ

æ◊Èπº‘«‚≈À–
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(p-value = 0.011 ·≈– 0.006 µ“¡≈”¥—∫) ¥—ßπ—Èπ°“√∑¥ Õ∫
§«“¡·µ°µà“ß¢Õß·µà≈–§Ÿà®–„™â ∂‘µ‘§√Ÿ §—≈-«—≈≈‘  ·≈–

‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬‚¥¬«‘∏’‚§‚π‡«Õ√åÕ‘π·¡π
(Conover-Inman)

KF = Ketac fil plus aplicap F9 = Fuji IX GP capsule

K 100 = Ketac-N 100 F2 = Fuji II LC capsule

¿“æ∑’Ë 2 ≈—°…≥– 3 ¡‘µ‘¢Õßæ◊Èπº‘«°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå´’‡¡πµå∑—Èß 4 º≈‘µ¿—≥±å°àÕπ°“√·ª√ß (¿“æ∑’Ë 2.1 ∂÷ß 2.4) ·≈–
À≈—ß°“√·ª√ß (¿“æ∑’Ë 2.5 ∂÷ß 2.8)

Figure 2 3 dimensions surface of 4 glass ionomer cements before brushing (Figure 2.1 to 2.4) and after brushing
(Figure 2.5 to 2.8)

2.1(KF) 2.5(KF)

2.2(F9) 2.6(F9)

2.3(K100) 2.7(K100)

2.4(F2) 2.8(F2)
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º≈°“√»÷°…“

º≈°“√∑¥ Õ∫°“√ ÷°®“°°“√·ª√ß¢Õß«— ¥ÿ°≈“ ‰Õ‚Õ
‚π‡¡Õ√å´’‡¡πµå∑—Èß 4 º≈‘µ¿—≥±å · ¥ß≈—°…≥– 3 ¡‘µ‘¢Õßæ◊Èπ
º‘«°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå´’‡¡πµå∑—Èß 4 º≈‘µ¿—≥±å°àÕπ°“√
·ª√ß (¿“æ∑’Ë 2.1 ∂÷ß 2.4) ‡ª√’¬∫‡∑’¬∫°—∫À≈—ß°“√·ª√ß
(¿“æ∑’Ë 2.5 ∂÷ß 2.8) æ∫«à“æ◊Èπº‘«À≈—ß°“√·ª√ß¡’§«“¡¢√ÿ¢√–
‡æ‘Ë¡¢÷Èπ ·≈–¡’ª√‘¡“µ√≈¥≈ß §à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π
¡“µ√∞“π¢Õß¢Õßª√‘¡“µ√∑’Ë Ÿ≠À“¬·≈–§«“¡≈÷°‡©≈’Ë¬∑’Ë‡°‘¥¢÷Èπ
¿“¬À≈—ß®“°°“√·ª√ß¢Õß«— ¥ÿ · ¥ß„πµ“√“ß∑’Ë 2

º≈¢Õß°“√«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬¢Õß
ª√‘¡“µ√∑’Ë Ÿ≠À“¬¿“¬À≈—ß®“°°“√·ª√ß¢Õß°≈“ ‰Õ‚Õ‚π
‡¡Õ√å´’‡¡πµå∑—Èß 4 º≈‘µ¿—≥±åæ∫«à“§’·∑§øî≈æ≈— ·Õæ≈‘·§ª
·µ°µà“ß®“°øŸ®‘∑Ÿ·Õ≈ ’́·§ª Ÿ́≈ §’·∑§‡ÕÁπ«—πŒ—π‡¥√¥·≈–øŸ®‘
π“¬®’æ’·§ª´Ÿ≈ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = 0.005 0.003
·≈– 0.031 µ“¡≈”¥—∫)

º≈¢Õß°“√«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß§à“‡©≈’Ë¬¢Õß
§«“¡≈÷°‡©≈’Ë¬∑’Ë‡°‘¥¢÷Èπ¿“¬À≈—ß®“°°“√·ª√ß¢Õß°≈“ ‰Õ‚Õ
‚π‡¡Õ√å´’‡¡πµå∑—Èß 4 º≈‘µ¿—≥±åæ∫«à“§’·∑§‡ÕÁπ«—πŒ—π‡¥√¥
·µ°µà“ß®“°§’·∑§øî≈æ≈— ·Õæ≈‘·§ª øŸ®‘π“¬®’æ’·§ª Ÿ́≈
·≈–øŸ®‘∑Ÿ·Õ≈´’·§ª´Ÿ≈ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = 0.001
0.012 ·≈– 0.023 µ“¡≈”¥—∫)

«‘®“√≥å

°“√»÷°…“π’È‡ªìπ°“√»÷°…“°“√ ÷°®“°°“√¢—¥∂Ÿ‚¥¬«—µ∂ÿ
 “¡ ‘Ëß ´÷Ëß‡ªìπ°“√ ÷°∑’Ë‡°‘¥®“° 3 Õß§åª√–°Õ∫§◊Õ “√≈–≈“¬
¬“ ’øíπ æ◊Èπº‘««— ¥ÿ·≈–¢π·ª√ß ‚¥¬¡’ “√≈–≈“¬¬“ ’øíπ
‡ªìπ “√§—Ëπ°≈“ß·∑√°Õ¬Ÿà√–À«à“ßæ◊Èπº‘««— ¥ÿ°—∫¢π·ª√ß7,8

°“√∑’Ë„™â¬“ ’øíπ§Õ≈‡°µ¡“„™â„π°“√∑¥≈Õß‡æ√“–‡ªìπ¬“ ’øíπ
µ“¡¡“µ√∞“πº≈‘µ¿—≥±åÕÿµ “À°√√¡„πª√–‡∑»‰∑¬ (¡Õ°.
45-2540) ºß¢—¥∑’Ë‡ªìπÕß§åª√–°Õ∫§◊Õ‰Œ‡¥√∑´‘≈‘°“ (hydrated
silica) ¡’§à“§«“¡ ÷°®“°°“√¢—¥ ’ª“π°≈“ß‡∑à“°—∫ 40 Õ“√å¥’‡Õ
´÷ËßÕ¬Ÿà„π‡°≥±å¡“µ√∞“π¢Õß∑—πµ·æ∑¬ ¡“§¡·Ààßª√–‡∑»
 À√—∞Õ‡¡√‘°“·≈–Õß§å°“√¡“µ√∞“ππ“π“™“µ‘∑’Ë 11609 ∑’Ë‰¥â
°”Àπ¥§à“§«“¡ ÷°®“°°“√‡ ’¬¥ ’¢Õß¬“ ’øíπ«à“‰¡à§«√¡“°°«à“
100 Õ“√å¥’‡Õ20

·ª√ß ’øíπ∑’Ë‡≈◊Õ°„™â„π°“√»÷°…“π’È¡’ à«πª√–°Õ∫µ√ß
µ“¡¡“µ√∞“π«‘™“°“√·ª√ß ’øíπ°√¡Õπ“¡—¬ æ.». 2547  à«π
·√ß°¥¢Õß·ª√ß·≈–°“√‡µ√’¬¡ “√≈–≈“¬¬“ ’øíπ°”Àπ¥
‚¥¬‡°≥±å¡“µ√∞“π¢ÕßÕß§å°“√¡“µ√∞“ππ“π“™“µ‘∑’Ë‡14569-1
(ISO)24 °”Àπ¥¢âÕªØ‘∫—µ‘„π°“√∑¥ Õ∫§«“¡µâ“π∑“πµàÕ
°“√ ÷°¢Õß«— ¥ÿ∑—πµ°√√¡®“°°“√·ª√ßøíπ °”Àπ¥„Àâ„™â
√–¬–‡«≈“„π°“√·ª√ß„™â 20000 √Õ∫‡π◊ËÕß®“°°“√»÷°…“¢Õß
Sorensen ·≈– Nguyen25 æ∫«à“°“√·ª√ßøíπ„π√–¬–‡«≈“

µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õßª√‘¡“µ√∑’Ë Ÿ≠À“¬·≈–§«“¡≈÷°‡©≈’Ë¬∑’Ë‡°‘¥¢÷Èπ¿“¬À≈—ß®“°°“√·ª√ß

Table 2 Mean and standard deviation of volume loss and mean of depth after brushing.

Group KF F9 K100 F2

(n) (32) (32) (32) (32)

Volume loss (µm3) 812163.34 ± 482292.47 ± 407910.22 ± 417125.75 ±
Mean ± SD 597877.52 317588.22 280027.71 287623.54

Mean depth (µm) 1.72 ± 1.29 ± 0.84 ± 1.22 ±
Mean ± SD 1.65 0.84 0.40 1.26

KF = Ketac fil plus aplicap F9 = Fuji IX GP capsule

K 100 = Ketac-N 100 F2 = Fuji II LC capsule



CU Dent J. 2010;33:119-30Kupradit P, et al126

3 ªï®–‡∑’¬∫‡∑à“°—∫°“√‡§≈◊ËÕπ·ª√ß ’øíπ 18,768 §√—ÈßµàÕ¥â“π

‡π◊ËÕß®“°µ”·Àπàß„π°“√¬÷¥·ª√ßÕ“®¡’º≈µàÕ°“√ ÷°‰¥â
¥—ßπ—Èπ®÷ß¡’°“√ √â“ßµ“√“ß°“√ ÿà¡ (completed block design)
‡æ◊ËÕ™à«¬≈¥§«“¡º‘¥æ≈“¥„π·µà≈–µ”·Àπàß°“√ ÿà¡™‘Èπµ—«Õ¬à“ß
º≈®“°°“√ √â“ßµ“√“ß°“√ ÿà¡∑”„Àâ∑√“∫∂÷ß®”π«π√Õ∫∑—ÈßÀ¡¥
∑’ËµâÕß∑¥ Õ∫Õ¬à“ßπâÕ¬∑’Ë ÿ¥§◊Õ 16 √Õ∫Ê‡≈– 8 µ—«Õ¬à“ß
√«¡∑—ÈßÀ¡¥ 128 µ—«Õ¬à“ß ·µà≈–µ”·Àπàß∑—Èß 8 µ”·Àπàß®–¡’
«— ¥ÿ∑—Èß 4 º≈‘µ¿—≥±åÀ¡ÿπ‡«’¬π°—πµ”·Àπàß≈– 4 §√—Èß‡∑à“°—πÀ¡¥

°“√»÷°…“π’È„™â‚ª√‰ø‚≈¡‘‡µÕ√å„π°“√«—¥§«“¡À¬“∫¢Õß
æ◊Èπº‘« «—¥¥â«¬«‘∏’∑’Ë‡§√◊ËÕß¡◊Õ¡’°“√ —¡º— °—∫æ◊Èπº‘«‡™àπ°“√„™â
‡¢Á¡≈“° (stylus) ™π‘¥ª≈“¬‡¢Á¡‡æ™√√Ÿª°≈¡ (sphere) ¡’√—»¡’
2 ‰¡§√Õπ ¡’§«“¡≈–‡Õ’¬¥„π·π«¥‘Ëß (vertical resolution)
0.06 ‰¡§√Õπ27 ‡§√◊ËÕß®–„™â√à«¡°—∫‚ª√·°√¡∑“≈’ ·°π
(TalyScan) 150  “¡“√∂«‘‡§√“–Àå §”π«≥§à“æ◊Èπ∑’Ë ª√‘¡“µ√
·≈–§«“¡≈÷°‡©≈’Ë¬ÕÕ°¡“ ¢âÕ¥’¢Õß«‘∏’π’È§◊Õ‡À¡“– ”À√—∫«—¥
æ◊Èπº‘«„π°√≥’∑’Ë‰¥‚Õ¥‡≈‡´Õ√å (diode laser) ‰¡à “¡“√∂«—¥‰¥â
„π°“√»÷°…“«‘®—¬π”√àÕßæ∫«à“∂â“À“°„™â«‘∏’‰¥‚Õ¥‡≈‡´Õ√å®–
«—¥§à“‰¥â∂Ÿ°µâÕß°«à“°“√„™â‡¢Á¡≈“° ·µà‰¡à “¡“√∂«—¥§à“¢Õß§’
·∑§‡ÕÁπ«—πŒ—π‡¥√¥·≈–øŸ®‘∑Ÿ·Õ≈ ’́·§ª Ÿ́≈‰¥â‡π◊ËÕß®“°º‘«¡—π‡ß“
¡’°“√ –∑âÕπ· ß Ÿß ®÷ßæ‘®“√≥“‡≈◊Õ°«‘∏’°“√„™â‡¢Á¡≈“° æ◊Èπº‘«
∑’Ë®–«—¥¥â«¬‡¢Á¡≈“°®–µâÕß¡’§«“¡·¢Áß‡æ’¬ßæÕ ¢âÕ‡ ’¬¢Õß
«‘∏’π’È§◊Õ‰¡à “¡“√∂«—¥‰¥â„πµ”·Àπàß∑’Ë¡’§«“¡°«â“ß¢ÕßÀ≈ÿ¡πâÕ¬
°«à“√—»¡’¢Õß‡¢Á¡ À√◊Õ„πæ◊Èπº‘«∑’Ëπ‘Ë¡ ‡§√◊ËÕß«—¥§«“¡À¬“∫º‘«
¡’§«“¡‰«µàÕªí®®—¬¿“¬πÕ° ‡™àπÕÿ≥À¿Ÿ¡‘ · ß §«“¡ –Õ“¥
·√ß —Ëπ –‡∑◊Õπ ‡ªìπµâπ ¥—ßπ—Èπ„π™à«ß∑’Ë∑¥ Õ∫®÷ß¡’°“√
°”Àπ¥ ¿“«–§«∫§ÿ¡µà“ßÊ‡‰¥â·°à °“√§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¿“¬„π
ÀâÕßÕ¬Ÿà„π™à«ß 24-25 Õß»“‡´≈‡ ’́¬  §«∫§ÿ¡· ß §«“¡ –Õ“¥
·√ß —Ëπ –‡∑◊Õπ ‚¥¬ºŸâ«‘®—¬®–‡≈◊Õ°™à«ß‡«≈“„π°“√∑¥ Õ∫
§◊Õ°“√Õà“π§à“æ◊Èπº‘«∑—Èß°àÕπ·≈–À≈—ß·ª√ß®–∑”„π™à«ß‡™â“
(05.00-06.00 π“Ãî°“) Õ¬à“ß‰√°Áµ“¡º≈°“√»÷°…“∑’Ë‰¥âæ∫
«à“¡’§à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π§àÕπ¢â“ß°«â“ß

‡æ◊ËÕ‡ªìπ°“√À≈’°‡≈’Ë¬ßªí®®—¬°«π∑’Ë®–‡°‘¥¢÷Èπ®“°¢—ÈπµÕπ
„π°“√¢—¥«— ¥ÿ„Àâ‡√’¬∫·≈–‡µ√’¬¡æ◊Èπº‘«„Àâ¡’ ¿“æ„°≈â‡§’¬ß°—π
¡“°∑’Ë ÿ¥ ™‘Èπµ—«Õ¬à“ß∑’Ë„™â„π°“√»÷°…“π’È®–∂Ÿ°‡µ√’¬¡‚¥¬π”
«— ¥ÿ∑’Ë®–∑¥ Õ∫„ à„πÀ≈ÿ¡·∫∫À≈àÕ‚≈À–∑’Ë‡µ√’¬¡‰«â„Àâ‡µÁ¡
·≈â«ªî¥∑—∫¥â«¬·∂∫„ ‡´≈≈Ÿ≈Õ¬¥å®“°π—Èπ„™â·ºàπ°√–®°„ °¥∑—∫
¥â“π∫π„Àâ·π∫ π‘∑‡æ◊ËÕ‰≈à«— ¥ÿ à«π‡°‘πÕÕ°‡æ◊ËÕ„Àâ‡°‘¥æ◊Èπº‘«
¢Õß«— ¥ÿ∑’Ë®–∑¥ Õ∫‡√’¬∫∑’Ë ÿ¥‡À¡◊Õπ°√–®°´÷Ëß®–‰¥â‰¡àµâÕß
¢—¥«— ¥ÿ„Àâ‡√’¬∫23 ·≈–„π√–¬– 24 ™—Ë«‚¡ß·√°√–À«à“ß∑’Ëµ—Èß«— ¥ÿ

∑‘Èß‰«â ‡æ◊ËÕ„Àâ«— ¥ÿ¡’°“√·¢Áßµ—«Õ¬à“ß ¡∫Ÿ√≥å ®–ªî¥¥â«¬·ºàπ
°√–®°„ ·≈–·∂∫„ ‡´≈≈Ÿ≈Õ¬¥åµ≈Õ¥‡«≈“ ‡°Á∫„π¿“™π–ªî¥
‡æ◊ËÕªÑÕß°—π°“√√–‡À¬¢ÕßπÈ” ·∑π°“√‡§≈◊Õ∫º‘«¥â«¬«“√åπ‘™
°—ππÈ” °àÕππ”™‘Èπµ—«Õ¬à“ß‰ª·ª√ß¥â«¬‡§√◊ËÕß·ª√ßÕ—µ‚π¡—µ‘
¡’°“√π”«— ¥ÿ·™à„ππÈ”°≈—Ëπ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß‡æ◊ËÕ„Àâ«— ¥ÿÕ‘Ë¡
πÈ”·≈–ªÑÕß°—π°“√¥Ÿ¥πÈ”¢Õß«— ¥ÿ¢≥–·ª√ß „π°“√»÷°…“π’È
®–§«∫§ÿ¡ ’¢Õß«— ¥ÿ‚¥¬„Àâ¡’ ’‡¥’¬«°—πÀ¡¥§◊Õ A 3.5 ‡æ◊ËÕ
À≈’°‡≈’Ë¬ßªí®®—¬°«πµàÕ°“√‡°‘¥æÕ≈‘‡¡Õ√å

§«“¡·µ°µà“ß√–À«à“ß™π‘¥¢Õß«— ¥ÿ¡’º≈µàÕ§«“¡µâ“π∑“π
°“√ ÷°¢Õß°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå Õ∏‘∫“¬‰¥â«à“°≈“ 
‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå™π‘¥¥—Èß‡¥‘¡ (§’·∑§øî≈æ≈— ·Õæ≈‘·§ª)
¡’°“√ ÷°∑’Ë·µ°µà“ß®“°‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå
(øŸ®‘∑Ÿ·Õ≈ ’́·§ª Ÿ́≈·≈–§’·∑§‡ÕÁπ«—πŒ—π‡¥√¥) Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ ‡π◊ËÕß®“°„π‡¡∑√‘°´å¢Õß§’·∑§øî≈æ≈— ·Õæ≈‘·§ª
®–ª√–°Õ∫¥â«¬‚§√ß√à“ß‚æ≈’Õ—≈§’‚π‡Õµ·≈– à«π∑’Ë‡À≈◊Õ¢Õß
 “√Õ—¥·∑√°∑’Ë‰¡à‰¥â∑”ªØ‘°‘√‘¬“ „π¢≥–∑’Ë‡¡∑√‘° ǻ¢ÕßøŸ®‘∑Ÿ
·Õ≈´’·§ª Ÿ́≈·≈–§’·∑§‡ÕÁπ«—πŒ—π‡¥√¥ ª√–°Õ∫¥â«¬ “¬
æÕ≈’‡¡Õ√å¢Õß¡Õ‚π‡¡Õ√å‡Õ™Õ’‡ÕÁ¡‡Õ°—∫‚§√ß√à“ß‚æ≈’Õ—≈§’‚π‡Õµ
°“√¬÷¥°—π√–À«à“ß°≈ÿà¡‡¡∑“§√‘‡≈µ (methacrylate) „π‡√´‘π
‡Õ™Õ’‡ÕÁ¡‡Õ°—∫°√¥‚æ≈’Õ–§√‘≈‘§®–¬÷¥°—π‚¥¬„™âæ—π∏–‰Œ‚¥√‡®π
´÷Ëß®–¬÷¥°—π‡ªìπ‚§√ß√à“ßµ“¢à“¬´÷Ëß¡’§«“¡·¢Áß·√ß¡“°°«à“
°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå™π‘¥¥—Èß‡¥‘¡3

§«“¡·µ°µà“ß¢Õßº≈®“°¢π“¥ “√Õ—¥·∑√°„π«— ¥ÿ
ª√–‡¿∑‡¥’¬«°—π„Àâº≈∑’Ë·µ°µà“ß°—π§◊Õ ¢π“¥ “√Õ—¥·∑√°„π
°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå™π‘¥¥—Èß‡¥‘¡‰¡à‰¥â¡’§«“¡ —¡æ—π∏å°—∫
°“√ ÷°‡π◊ËÕß¡“®“°§’·∑§øî≈æ≈— ·Õæ≈‘·§ª¡’¢π“¥ “√Õ—¥
·∑√° 12.50 ‰¡§√Õπ27 ́ ÷Ëß‡≈Á°°«à“øŸ®‘π“¬®’æ’·§ª´Ÿ≈∑’Ë¡’¢π“¥
 “√Õ—¥·∑√° 13.43 ‰¡§√Õπ11 ∂â“¡’°“√ ÷°®π∑”„Àâ “√Õ—¥
·∑√°À≈ÿ¥ÕÕ°‰ª®“°æ◊Èπº‘« æ◊Èπº‘«À√◊ÕÀ≈ÿ¡∑’Ë‡°‘¥¢÷Èπ§«√¡’
°“√ ÷°∑’ËπâÕ¬°«à“øŸ®‘π“¬®’æ’·§ª´Ÿ≈ ·µà®“°º≈°“√»÷°…“æ∫«à“
§’·∑§øî≈æ≈— ·Õæ≈‘·§ª¡’°“√ ÷°∑’Ë¡“°°«à“øŸ®‘π“¬®’æ’·§ª Ÿ́≈
„π¢≥–∑’Ë¢π“¥ “√Õ—¥·∑√°„π‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π
‡¡Õ√ǻ ’‡¡πµå¡’§«“¡ —¡æ—π∏å°—∫°“√ ÷°‡π◊ËÕß¡“®“°§’·∑§‡ÕÁπ«—π
Œ—π‡¥√¥¡’¢π“¥ “√Õ—¥·∑√°‡≈Á° √–¥—∫π“‚π‡¡µ√ ´÷Ëß¡’¢π“¥
‡≈Á°°«à“øŸ®‘∑Ÿ·Õ≈´’·§ª´Ÿ≈∑’Ë¡’¢π“¥ “√Õ—¥·∑√° 6.95 ‰¡§√Õπ28

‡¡◊ËÕ¡’°“√ ÷°®π∑”„Àâ “√Õ—¥·∑√°À≈ÿ¥ÕÕ°‰ª®“°æ◊Èπº‘«
æ◊Èπº‘«À√◊ÕÀ≈ÿ¡∑’Ë‡°‘¥¢÷Èπ¡’°“√ ÷°∑’ËπâÕ¬°«à“øŸ®‘∑Ÿ·Õ≈´’·§ª´Ÿ≈

™π‘¥¢Õß “√Õ—¥·∑√°®–¡’§«“¡ ”§—≠µàÕ°“√ ÷°§◊Õ∂â“
À“°æ‘®“√≥“„π à«πºß¢Õß§’·∑§øî≈æ≈— ·Õæ≈‘·§ª®–
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ª√–°Õ∫¥â«¬·§≈‡ ’́¬¡ø≈ŸÕÕ‚√Õ–≈Ÿ¡‘‚π ‘́≈‘‡°µ°≈“  ÷́Ëß®–
‡°‘¥‡°≈◊Õ·§≈‡´’¬¡∑’Ë≈–≈“¬πÈ”‰¥â·≈–‰¡à§ßµ—« „π¢≥–∑’ËÕ’°
3 º≈‘µ¿—≥±å∑’Ë„™â„π°“√»÷°…“π’Èª√–°Õ∫¥â«¬ø≈ŸÕÕ‚√Õ–≈Ÿ¡‘‚π
´‘≈‘‡°µ°≈“  ÷́Ëß®–‡°‘¥‡°≈◊ÕÕ–≈Ÿ¡‘‡π’¬¡∑’Ë¡’§«“¡§ßµ—«¡“°
°«à“3,4 Õ“®‡ªìπÕ’° “‡ÀµÿÀπ÷Ëß∑’Ë∑”øŸ®‘π“¬®’æ’·§ª´Ÿ≈¡’
§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ∑’Ë·µ°µà“ß®“°‡¡◊ËÕ‡∑’¬∫°—∫§’·∑§øî≈
æ≈— ·Õæ≈‘·§ªÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µà∂â“À“°‡∑’¬∫øŸ®‘
π“¬®’æ’·§ª´Ÿ≈°—∫øŸ®‘∑Ÿ·Õ≈´’·§ª´Ÿ≈À√◊Õ§’·∑§‡ÕÁπ«—πŒ—π‡¥√¥
®–æ∫«à“·µ°µà“ß°—π·µà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘
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Abstracts

Objective  To compare the volume loss and mean depth in abrasive wear of 2 conventional glass
ionomer cements (Ketac fil plus aplicap and Fuji IX GP capsule) and 2 resin-modified glass
ionomer cements (Ketac N-100 and Fuji II LC capsule) after brushing, in vitro.

Materials and methods 128 specimens were prepared in metal mold. The samples were equally
divided into 4 groups according to materials tested, which were Ketac fil plus aplicap, Fuji IX GP
capsule, Ketac N-100 and Fuji II LC capsule. Volume loss and mean surface depth of each sample
were measured using a Profilometer. Using 8 samples per cycle, the specimens were brushed using
V-8 Cross Brushing Machine at 20,000 strokes, 90 cycles per minute, with a brush-head load 150
grams in a toothpaste slurry. Changes in volume loss and mean surface depth of each sample
after brushing were measured and statistically analyzed, using Kruskal-Wallis test at a significant
level of 0.05.

Results Changes in volume loss and mean depth after brushing of Ketac fil plus aplicap showed
significantly different from those of Ketac N-100, Fuji II LC capsule and Fuji IX GP capsule

(p = 0.003 0.005 and 0.031 respectively) but no significant difference was observed between Fuji IX
GP capsule and Fuji II LC capsule or Ketac N-100.

Conclusion Wear of Ketac fil plus aplicap was different from resin-modified glass ionomer cements
(Ketac N-100 and Fuji II LC capsule) and another conventional glass ionomer cement (Fuji IX GP
capsule).

(CU Dent J. 2010;33:119-30)

Key words: brushing wear; glass ionomer cement; profilometer; simulated brushing; volume loss


