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∫∑§—¥¬àÕ
°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ«—¥º≈¢Õßø≈ŸÕÕ‰√¥å‡®≈∑’Ëº≈‘µ„πª√–‡∑»‡ª√’¬∫‡∑’¬∫

°—∫™π‘¥∑’Ëπ”‡¢â“®“°µà“ßª√–‡∑»„π°“√≈¥¢π“¥√Õ¬ºÿ‡∑’¬¡ ‡¡◊ËÕÕ¬Ÿà„π ¿“«–®√‘ß„π™àÕßª“°
°“√»÷°…“π’È‡ªìπ°“√∑¥≈Õß·∫∫‰¢«â°—π  Õ“ “ ¡—§√∑’Ë¡’ ÿ¢¿“æ·¢Áß·√ß ‰¡à¡’‚√§ª√–®”µ—«®”π«π
4 §π „ à‡§√◊ËÕß¡◊Õ™π‘¥∂Õ¥‰¥â∑’Ëµ‘¥™‘Èπøíπµ—«Õ¬à“ß∑’Ë¡’√Õ¬ºÿ‡∑’¬¡ Õ¬à“ßπâÕ¬«—π≈– 12 ™—Ë«‚¡ß
‡ªìπ‡«≈“ 15 «—π ·≈–¡’√–¬–æ—°√–À«à“ß°“√∑¥≈Õß 7 «—π ™‘Èπøíπµ—«Õ¬à“ß∑’ËÕ¬Ÿà„π°≈ÿà¡§«∫§ÿ¡
‰¡à‰¥â√—∫ ‘Ëß·∑√°·´ß„¥ Ê  à«π™‘Èπøíπµ—«Õ¬à“ß∑’ËÕ¬Ÿà„π°≈ÿà¡∑¥≈Õß®–‰¥â√—∫°“√∑“ø≈ŸÕÕ‰√¥å-
‡®≈™π‘¥∑’Ë ÿà¡‰¥â ‰¥â·°à ́ ’¬Ÿ‡®≈ (§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ª√–‡∑»‰∑¬)
·≈–æ“ §“≈ (∫√‘…—∑ æ“ §“≈ ®”°—¥ ª√–‡∑» À√—∞Õ‡¡√‘°“) ‡ªìπ‡«≈“ 4 π“∑’ ‡¡◊ËÕ§√∫
15 «—π π”™‘Èπøíπµ—«Õ¬à“ß‰ªÀ≈àÕ·∫∫‡√ ‘́π„  ·≈â«µ—¥¥â«¬‡§√◊ËÕßµ—¥‡π◊ÈÕ‡¬◊ËÕ™π‘¥·¢Áß„Àâ‰¥â§«“¡
Àπ“ 100-150 ‰¡§√Õπ  àÕß°≈âÕß®ÿ≈∑√√»πå™π‘¥„™â· ß‚æ≈“‰√´å «—¥¢π“¥√Õ¬ºÿ‡∑’¬¡¥â«¬
‚ª√·°√¡ª√–¡«≈º≈¿“æÕ‘¡‡¡®‚ª√æ≈—  ‡«Õ√å™—Ëπ 4.5 √«∫√«¡¢âÕ¡Ÿ≈«‘‡§√“–Àå‚¥¬ ∂‘µ‘∑’Ë
√–¥—∫π—¬ ”§—≠ .05 º≈°“√«‘®—¬æ∫«à“¢π“¥√Õ¬ºÿ‡∑’¬¡‡©≈’Ë¬¢Õß°≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫°“√
‡§≈◊Õ∫¥â«¬´’¬Ÿ‡®≈·≈–æ“ §“≈ ¡’§à“ 0.13±0.05 ·≈– 0.14±0.05 µ“√“ß¡‘≈≈‘‡¡µ√ ¢≥–∑’Ë
¢π“¥√Õ¬ºÿ‡∑’¬¡‡©≈’Ë¬¢Õß°≈ÿà¡§«∫§ÿ¡¡’§à“ 0.17±0.05 ·≈– 0.18±0.05 µ“√“ß¡‘≈≈‘‡¡µ√
µ“¡≈”¥—∫ ‡¡◊ËÕπ”º≈∑’Ë‰¥â¡“«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õßæ∫«à“ø≈ŸÕÕ‰√¥å
‡®≈∑—Èß 2 ™π‘¥  “¡“√∂≈¥¢π“¥√Õ¬ºÿ‡∑’¬¡‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < .05) ·≈–‰¡à¡’§«“¡-
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘¢Õß¢π“¥√Õ¬ºÿ‡∑’¬¡∑’Ë≈¥≈ß√–À«à“ßø≈ŸÕÕ‰√¥å‡®≈∑—Èß
2 ™π‘¥ (p < .05)  √ÿª‰¥â«à“ ø≈ŸÕÕ‰√¥å‡®≈∑—Èß 2 ™π‘¥¡’ª√– ‘∑∏‘¿“æ„π°“√≈¥¢π“¥√Õ¬ºÿ‡∑’¬¡
„π™àÕßª“°‰¥â

∫∑π”

ø≈ŸÕÕ‰√¥å‡ªìπ “√∑’Ë¬Õ¡√—∫‚¥¬∑—Ë«‰ª«à“ “¡“√∂ªÑÕß°—πøíπºÿ·≈–„™â®—¥°“√øíπºÿ‡√‘Ë¡µâπ
‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ °“√‡§≈◊Õ∫ø≈ŸÕÕ‰√¥å‡©æ“–∑’Ë‚¥¬∑—πµ·æ∑¬å‡ªìπ√Ÿª·∫∫Àπ÷Ëß¢Õß°“√
„Àâø≈ŸÕÕ‰√¥å‡ √‘¡‡©æ“–∑’Ë ∑’Ë™à«¬≈¥°“√‡°‘¥øíπºÿ‚¥¬‡©æ“–∫√‘‡«≥º‘«‡√’¬∫¢Õßøíπ1 ™π‘¥·≈–
√Ÿª·∫∫¢Õßø≈ŸÕÕ‰√¥å‡©æ“–∑’Ë∑’Ë∑—πµ·æ∑¬åπ‘¬¡„™â §◊Õ ·Õ ‘́¥Ÿ‡≈∑‡µ¥øÕ ‡øµø≈ŸÕÕ‰√¥å‡®≈
‡¢â¡¢âπ√âÕ¬≈– 1.23 (1.23% Acidulated phosphate fluoride gel: 1.23% APF gel)2 ´÷Ëß¡’
ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡°‘¥øíπºÿ∑“ß§≈‘π‘°‰¥â√âÕ¬≈– 21.03 ªí®®ÿ∫—πø≈ŸÕÕ‰√¥å‡®≈∑’Ë„™â„π
ª√–‡∑»‰∑¬ à«π„À≠à‡ªìπº≈‘µ¿—≥±åπ”‡¢â“ ÷́Ëß¡’√“§“§àÕπ¢â“ß Ÿß

∫ ∑ «‘ ∑ ¬ “ ° “ √
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°Õß∑—πµ “∏“√≥ ÿ¢ °√¡Õπ“¡—¬ °√–∑√«ß “∏“√≥ ÿ¢ ¡’
π‚¬∫“¬·≈–¡“µ√°“√ àß‡ √‘¡°“√æ—≤π“‡∑§‚π‚≈¬’∑“ß∑—πµ°√√¡
‡æ◊ËÕ≈¥°“√π”‡¢â“ ́ ÷Ëß®–™à«¬≈¥§à“„™â®à“¬¢Õßª√–™“™π „π°“√‡¢â“
∂÷ß°“√∫√‘°“√ ‚¥¬‡©æ“–°“√∫√‘°“√∑“ß∑—πµ°√√¡ªÑÕß°—π4 ‡æ◊ËÕµÕ∫
 πÕßπ‚¬∫“¬¥—ß°≈à“« §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å
¡À“«‘∑¬“≈—¬ ®÷ß∑¥≈Õßº≈‘µ·Õ´‘¥Ÿ‡≈∑‡µ¥øÕ ‡øµø≈ŸÕÕ‰√¥å-
‡®≈‡¢â¡¢âπ√âÕ¬≈– 1.23 ÷́Ëß‡ªìπ à«πÀπ÷Ëß¢Õß‚§√ß°“√æ—≤π“∑—πµ-
«— ¥ÿ‡æ◊ËÕ„™â„πª√–‡∑» ‰¥â√—∫°“√∑¥ Õ∫«à“¡’§«“¡§ß ¿“æ·≈–¡’
¡“µ√∞“π¥â“π§ÿ≥ ¡∫—µ‘∑“ß‡§¡’·≈–∑“ß°“¬¿“æ‰¡à·µ°µà“ß®“°
·Õ´‘¥Ÿ‡≈∑‡µ¥øÕ ‡øµø≈ŸÕÕ‰√¥å‡®≈‡¢â¡¢âπ√âÕ¬≈– 1.23 ∑’Ëπ”‡¢â“
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘5 ∑—Èß¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡°‘¥
√Õ¬ºÿ‡∑’¬¡∫πº‘«¥â“π‡√’¬∫¢Õßøíπ·∑â„πÀâÕßªØ‘∫—µ‘°“√‰¡à·µ°µà“ß
°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘Õ’°¥â«¬6 °“√∑¥≈Õßπ’È¡’«—µ∂ÿª√– ß§å
‡æ◊ËÕ∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß·Õ ‘́¥Ÿ‡≈∑‡µ¥øÕ ‡øµø≈ŸÕÕ‰√¥å‡®≈
‡¢â¡¢âπ√âÕ¬≈– 1.23 ∑’Ëº≈‘µ‚¥¬§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å-
¡À“«‘∑¬“≈—¬ „π°“√≈¥¢π“¥√Õ¬ºÿ‡∑’¬¡„π ¿“«–®√‘ß„π™àÕßª“°
¿“¬À≈—ß°“√‡§≈◊Õ∫‡ªìπ‡«≈“ 4 π“∑’ ‡ª√’¬∫‡∑’¬∫°—∫·Õ´‘¥Ÿ‡≈∑‡µ¥-
øÕ ‡øµø≈ŸÕÕ‰√¥å‡®≈‡¢â¡¢âπ√âÕ¬≈– 1.23 ∑’Ëπ”‡¢â“

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

°“√«‘®—¬§√—Èßπ’Èºà“π°“√æ‘®“√≥“®“°§≥–°√√¡°“√æ‘®“√≥“
®√‘¬∏√√¡„π¡πÿ…¬å¢Õß§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“-
«‘∑¬“≈—¬ Õ“ “ ¡—§√„Àâ°“√¬‘π¬Õ¡‡¢â“√à«¡°“√«‘®—¬§√—Èßπ’È‡ªìπ≈“¬-
≈—°…≥åÕ—°…√·≈– “¡“√∂¬°‡≈‘°°“√‡¢â“√à«¡°“√«‘®—¬‰¥âµ“¡§«“¡
 ¡—§√„® °“√∑¥≈Õß§√—Èßπ’È‡ªìπ°“√∑¥≈Õß·∫∫‰¢«â°—π (crossover
study) ‚¥¬„ÀâÕ“ “ ¡—§√„ à‡§√◊ËÕß¡◊Õ™π‘¥∂Õ¥‰¥â 2 ™à«ß ™à«ß≈– 15
«—π ∑—Èß 2 ™à«ß®–∑”°“√∑¥≈Õß∑’Ë‡À¡◊Õπ°—π·µà„™âø≈ŸÕÕ‰√¥å ≈—∫
™π‘¥°—π·≈–¡’√–¬–æ—°√–À«à“ß°“√∑¥≈Õß 7 «—π

°“√‡µ√’¬¡‡§√◊ËÕß¡◊Õ™π‘¥∂Õ¥‰¥â
‡≈◊Õ°øíπ°√“¡πâÕ¬∑’Ë‰¡à¡’√Õ¬ºÿ ·µ° √â“« À√◊Õ¡’§«“¡º‘¥ª°µ‘

Õ◊Ëπ Ê ∑”„Àâª√“»®“°‡™◊ÈÕ‚¥¬°“√Õ∫°ä“´‡Õ∏‘≈’πÕÕ°‰´¥å 12 ™—Ë«‚¡ß
®“°π—Èπ·™à„π “√≈–≈“¬∑’Ë∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬·√à∏“µÿ7 ‡ªìπ‡«≈“ 21
«—π ‚¥¬º≈®“°°“√«‘®—¬π”√àÕßæ∫«à“®–‰¥â√Õ¬ºÿ‡∑’¬¡≈÷° 100-150
‰¡§√Õπ µ—¥¥â«¬‡§√◊ËÕßµ—¥øíπ§«“¡‡√Á«µË” (ISOMET 1000, Buehler,
USA) „Àâ‰¥â™‘Èπøíπµ—«Õ¬à“ß¢π“¥ 1x5x2 ¡‘≈≈‘‡¡µ√ ’́Ë≈– 6 ™‘Èπ  ÿà¡
™‘Èπøíπµ—«Õ¬à“ß‡¢â“°≈ÿà¡§«∫§ÿ¡πÕ°™àÕßª“° °≈ÿà¡§«∫§ÿ¡„π™àÕß-
ª“°·≈–°≈ÿà¡∑¥≈Õß °≈ÿà¡≈– 2 ™‘Èπ µ‘¥™‘Èπøíπµ—«Õ¬à“ß∫π‡§√◊ËÕß¡◊Õ

¥â«¬§Õ¡‚æ ‘µ™π‘¥‰À≈·ºà (flowable composite) ¥â“π≈– 4 ™‘Èπ ·µà≈–
™‘ÈπÀà“ß°—π 1 ¡‘≈≈‘‡¡µ√ „Àâ¥â“π ấ“¬¢Õß‡§√◊ËÕß¡◊Õ‡ªìπ°≈ÿà¡§«∫§ÿ¡
„π™àÕßª“°·≈–¥â“π¢«“‡ªìπ°≈ÿà¡∑¥≈Õß  à«π™‘Èπøíπ∑’ËÕ¬Ÿà„π°≈ÿà¡
§«∫§ÿ¡πÕ°™àÕßª“°·™àπÈ”ª√“»®“°Õ‘ÕÕπ‰«âµ≈Õ¥°“√∑¥≈Õß

°“√∑¥≈Õß„π™àÕßª“°
Õ“ “ ¡—§√®”π«π 4 §π Õ“¬ÿ√–À«à“ß 20-30 ªï  ÿ¢¿“æ

·¢Áß·√ß ‰¡à¡’øíπºÿ ‰¡à¡’ª√–«—µ‘°“√·æâø≈ŸÕÕ‰√¥å‡®≈·≈–¡’Õ—µ√“°“√
À≈—Ëß¢ÕßπÈ”≈“¬ª°µ‘ ·ª√ßøíπ¥â«¬¬“ ’øíπ∑’Ë‰¡à¡’ø≈ŸÕÕ‰√¥å°àÕπ
°“√∑¥≈Õß 7 «—π  ÿà¡™π‘¥¢Õßø≈ŸÕÕ‰√¥å‡®≈∑’Ë„™â∑“§√—Èß·√° ‚¥¬°≈ÿà¡
∑¥≈Õß ‰¥â·°à ́ ’¬Ÿ‡®≈ (CU Gel: §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å-
¡À“«‘∑¬“≈—¬, ª√–‡∑»‰∑¬) ·≈–æ“ §“≈ (Pascal: Pascal Company
Inc., Washington, USA)  à«π°≈ÿà¡§«∫§ÿ¡‰¡à‰¥â√—∫ ‘Ëß·∑√°·´ß„¥
ºŸâ«‘®—¬∑“ø≈ŸÕÕ‰√¥å‡®≈∑’Ë ÿà¡‰¥â∫π™‘Èπøíπµ—«Õ¬à“ß„π°≈ÿà¡∑¥≈Õß
ª√‘¡“≥ 0.5 ¡‘≈≈‘≈‘µ√‡ªìπ‡«≈“ 4 π“∑’ ‚¥¬ºŸâ∑¥≈Õß®–‰¡à∑√“∫«à“
‡ªìπø≈ŸÕÕ‰√¥å‡®≈™π‘¥„¥ ‡π◊ËÕß®“°ºŸâ™à«¬®–‡ªìπºŸâ®—¥‡µ√’¬¡ø≈ŸÕÕ-
‰√¥å‡®≈„ à∫√√®ÿ¿—≥±å∑’Ë‡À¡◊Õπ°—πµ—Èß™◊ËÕ‡ªìπø≈ŸÕÕ‰√¥å‡®≈ A ·≈– B
·≈–ø≈ŸÕÕ‰√¥å∑—Èß 2 ™π‘¥¡’≈—°…≥–¿“¬πÕ°  ’ ·≈–°≈‘Ëπ§≈â“¬§≈÷ß
°—π „™â∑’Ë¥Ÿ¥πÈ”≈“¬æ≈—ßß“π Ÿß¥Ÿ¥ø≈ŸÕÕ‰√¥å‡®≈ÕÕ°®πÀ¡¥ ¥—ß√Ÿª∑’Ë
1 π”‰ª„ÀâÕ“ “ ¡—§√„ à∑—π∑’‡æ◊ËÕ®”≈Õß ¿“«–∑’Ë„°≈â‡§’¬ß°—∫
°“√∑¥≈Õß„π™àÕßª“°®√‘ß¡“°∑’Ë ÿ¥´÷ËßÕ“ “ ¡—§√®–‰¡à∑√“∫«à“™‘Èπ-
øíπµ—«Õ¬à“ß∑’Ëµ‘¥∫π‡§√◊ËÕß¡◊Õπ—Èπ‰¥â√—∫°“√∑“ø≈ŸÕÕ‰√¥å‡®≈™π‘¥„¥
À≈—ß√–¬–æ—° 7 «—π ‡¢â“ Ÿà°“√∑¥≈Õß™à«ß∑’Ë 2 ºŸâ«‘®—¬∑“ø≈ŸÕÕ‰√¥å‡®≈
§π≈–™π‘¥°—∫°“√∑¥≈Õß™à«ß·√°∫π‡§√◊ËÕß¡◊Õ™‘Èπ„À¡à·≈–∑”°“√
∑¥≈Õß‡À¡◊Õπ°—∫™à«ß·√° „π™à«ß°“√∑¥≈Õß∑—Èß 2 ™à«ß„ÀâÕ“ “-
 ¡—§√„ à‡§√◊ËÕß¡◊Õ™π‘¥∂Õ¥‰¥âµ≈Õ¥‡«≈“∑’Ëµ◊ËππÕπ Õ¬à“ßπâÕ¬«—π≈–
12 ™—Ë«‚¡ß‡ªìπ‡«≈“ 15 «—π Õ“ “ ¡—§√‰¥â√—∫ª√–∑“πÕ“À“√ 3 ¡◊ÈÕ
‚¥¬‰¡à¡’Õ“À“√«à“ß√–À«à“ß¡◊ÈÕ ∂Õ¥‡§√◊ËÕß¡◊Õ‡æ◊ËÕ∑”§«“¡ –Õ“¥
¢≥–·ª√ßøíπ·≈–¢≥–πÕπÀ≈—∫„Àâ„™â ”≈’™ÿ∫πÈ”≈“¬‡∑’¬¡«“ß
∑—∫∫π‡§√◊ËÕß¡◊Õ„ à¿“™π–∑’Ë¡’Ω“ªî¥∑’Ë‡µ√’¬¡„Àâ

°“√«—¥¢π“¥√Õ¬ºÿ‡∑’¬¡
‡¡◊ËÕ§√∫ 15 «—π π”™‘Èπøíπµ—«Õ¬à“ßÀ≈àÕ·∫∫¥â«¬‡√´‘π„ 

µ—¥„π·π«¢«“ß¥â«¬‡§√◊ËÕßµ—¥‡π◊ÈÕ‡¬◊ËÕ™π‘¥·¢Áß (LEICA SP 1600,
Germany) ‡≈◊Õ°®“° à«πµâπ  à«π°≈“ß·≈– à«π∑â“¬¢Õß™‘Èπøíπ-
µ—«Õ¬à“ß „Àâ‰¥â™‘Èπµ—«Õ¬à“ßÀπ“ 100-150 ‰¡§√Õπ®”π«π 3 ™‘ÈπµàÕ
™‘Èπøíπµ—«Õ¬à“ß 1 ™‘Èπ ·µà≈–°≈ÿà¡¡’™‘Èπøíπµ—«Õ¬à“ß 16 ™‘Èπ ®–‰¥â™‘Èπ-
µ—«Õ¬à“ß∑—ÈßÀ¡¥ 48 ™‘ÈπµàÕ 1 °≈ÿà¡ µ√«®¥Ÿ¢π“¥√Õ¬ºÿ¥â«¬°≈âÕß®ÿ≈-
∑√√»πå™π‘¥· ß‚æ≈“‰√ ǻ (9300 MEIJI, Japan) ∑’Ë°”≈—ß¢¬“¬ 40 ‡∑à“
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∫—π∑÷°¿“æ≈ß§Õ¡æ‘«‡µÕ√å µ—¥¿“æ„Àâ‰¥â¢π“¥ 1 ¡‘≈≈‘‡¡µ√‡∑à“ Ê
°—π ª√—∫‡ªìπ¿“æ¢“«¥” ¥—ß√Ÿª∑’Ë 2 §”π«≥¢π“¥√Õ¬ºÿ‡∑’¬¡ ‚¥¬
„™â‚ª√·°√¡ª√–¡«≈º≈¿“æÕ‘¡‡¡®‚ª√æ≈— ‡«Õ√å™—Ëπ 4.5 (Imape-Pro
Plus Version 4.5: Media Cybernetics Inc., USA) ∫—π∑÷°º≈ ‚¥¬ºŸâ«—¥
·≈–∫—π∑÷°º≈‡ªìπ∫ÿ§§≈‡¥’¬«°—πµ≈Õ¥°“√∑¥≈Õß ·≈–¢≥–«—¥
‰¡à∑√“∫«à“™‘Èπµ—«Õ¬à“ßπ—ÈπÕ¬Ÿà„π°≈ÿà¡„¥ ®“°π—Èππ”º≈∑’Ë‰¥â‰ª«‘‡§√“–Àå
∑“ß ∂‘µ‘ ‚¥¬‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡§«∫§ÿ¡°—∫°≈ÿà¡∑¥≈Õß
·≈–‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑¥≈Õß∑’Ë∑“ø≈ŸÕÕ‰√¥å‡®≈µà“ß™π‘¥
°—π¥â«¬°“√∑¥ Õ∫∑’ ”À√—∫°≈ÿà¡µ—«Õ¬à“ß∑’Ë —¡æ—π∏å°—π∑’Ë√–¥—∫π—¬-
 ”§—≠∑“ß ∂‘µ‘ .05 (Paired t-test, α = .05)

º≈

°≈ÿà¡∑¥≈Õß∑’Ë‡§≈◊Õ∫¥â«¬æ“ §“≈ (n=48) ·≈–´’¬Ÿ‡®≈ (n=43)
¡’¢π“¥√Õ¬ºÿ‡∑’¬¡‡©≈’Ë¬ 0.14±0.05 ·≈– 0.13±0.05 µ“√“ß¡‘≈≈‘‡¡µ√
µ“¡≈”¥—∫  à«π°≈ÿà¡§«∫§ÿ¡„π™àÕßª“° (n=48) ¡’¢π“¥√Õ¬ºÿ‡∑’¬¡
‡©≈’Ë¬ 0.18±0.05 ·≈– 0.17±0.05 µ“√“ß¡‘≈≈‘‡¡µ√ µ“¡≈”¥—∫ ‡¡◊ËÕ
„™â°“√∑¥ Õ∫∑’ ”À√—∫°≈ÿà¡µ—«Õ¬à“ß∑’Ë —¡æ—π∏å°—π æ∫«à“æ“ §“≈
·≈–´’¬Ÿ‡®≈ “¡“√∂≈¥¢π“¥√Õ¬ºÿ‡∑’¬¡‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p < .001) ‚¥¬æ“ §“≈ “¡“√∂≈¥¢π“¥√Õ¬ºÿ‡∑’¬¡‰¥â‚¥¬‡©≈’Ë¬
0.04 µ“√“ß¡‘≈≈‘‡¡µ√ §‘¥‡ªìπ√âÕ¬≈– 24.02 ·≈– ’́¬Ÿ‡®≈ “¡“√∂
≈¥¢π“¥√Õ¬ºÿ‡∑’¬¡‰¥â‚¥¬‡©≈’Ë¬ 0.04 µ“√“ß¡‘≈≈‘‡¡µ√ §‘¥‡ªìπ
√âÕ¬≈– 21.82 ‡¡◊ËÕ„™â°“√∑¥ Õ∫∑’ ”À√—∫°≈ÿà¡µ—«Õ¬à“ß∑’Ë —¡æ—π∏å

√Ÿª∑’Ë 2 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πå™π‘¥· ß‚æ≈“‰√´å∑’Ë°”≈—ß¢¬“¬ 40 ‡∑à“ µ—¥¿“æ„Àâ‰¥â¢π“¥ 1 ¡‘≈≈‘‡¡µ√ (A) ª√—∫‡ªìπ¿“æ¢“«¥” (B) ‡æ◊ËÕ§”π«≥¢π“¥√Õ¬ºÿ (»√™’È)
Fig. 2 Image viewed from polarized light microscope (x40) cropped to be 1 mm (A) and adjusted to black and white (B) for analysis of lesion area

(arrow).

√Ÿª∑’Ë 1 ‡§√◊ËÕß¡◊Õ™π‘¥∂Õ¥‰¥â∑’Ëµ‘¥™‘Èπøíπµ—«Õ¬à“ß‡√’¬∫√âÕ¬·≈â« (A) ∑“ø≈ŸÕÕ‰√¥å‡®≈∑’Ë ÿà¡‰¥â‡ªìπ‡«≈“ 4 π“∑’ (B) „™â∑’Ë¥Ÿ¥πÈ”≈“¬æ≈—ßß“π Ÿß¥Ÿ¥ø≈ŸÕÕ‰√¥å‡®≈ÕÕ° ‰¥â‡§√◊ËÕß¡◊Õ
∑’Ëæ√âÕ¡ ”À√—∫∑¥≈Õß„π™àÕßª“° (C)

Fig. 1 Removable palatal appliance mounted with enamel slabs (A). Randomly selected fluoride gel was applied on the appliance for 4 minutes (B).

High power suction was used to remove excess fluoride gel, the appliance was ready for insertion (C).
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°—π∑’Ë√–¥—∫π—¬ ”§—≠ .05 ‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (p = .25) ¥—ßµ“√“ß∑’Ë 1

∫∑«‘®“√≥å

°“√∑¥≈Õßπ’È‡ªìπ°“√∑¥≈Õß∑“ß§≈‘π‘°√à«¡°—∫ÀâÕßªÆ‘∫—µ‘°“√
(in situ study) ÷́Ëß‡À¡“– ¡°—∫°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß “√-
ªÑÕß°—πøíπºÿ8 ‡π◊ËÕß®“°‰¥â»÷°…“ ¿“«–∑’Ë„°≈â‡§’¬ß°—∫ ¿“«–®√‘ß
„π™àÕßª“°¡“°∑’Ë ÿ¥ ¢≥–‡¥’¬«°—π “¡“√∂§«∫§ÿ¡µ—«·ª√·≈–
‡≈◊Õ°«‘∏’°“√«—¥¢π“¥√Õ¬ºÿ∑’Ë‡À¡“– ¡‚¥¬‰¡à∑”Õ—πµ√“¬µàÕ‡π◊ÈÕ‡¬◊ËÕ
„π™àÕßª“°9 Õ¬à“ß‰√°Áµ“¡ °“√∑¥≈Õß™π‘¥π’È à«π„À≠à®–¡’ºŸâ‡¢â“√à«¡
°“√∑¥≈ÕßπâÕ¬ ‡π◊ËÕß®“°µâÕßÕ“»—¬§«“¡√à«¡¡◊Õ®“°Õ“ “ ¡—§√
 Ÿß‡æ◊ËÕ„Àâ‰¥âº≈∑’Ë∂Ÿ°µâÕß

°“√ √â“ß√Õ¬ºÿ‡∑’¬¡°àÕπ°“√∑¥≈Õß∑”„Àâº‘«‡§≈◊Õ∫øíπ¡’
√Ÿæ√ÿπ ®÷ß‡°‘¥°“√§◊π·√à∏“µÿ‰¥â¥’ ‡ÀÁπº≈°“√∑¥≈Õß‰¥â„π‡«≈“ —Èπ
·≈–°“√«—¥¢π“¥√Õ¬ºÿ‡æ◊ËÕ¥Ÿ°“√§◊π·√à∏“µÿ‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå
™π‘¥· ß‚æ≈“‰√´å®–‡ÀÁπº≈™—¥‡®π  ·¡â¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß·√à∏“µÿ
‡æ’¬ß‡≈Á°πâÕ¬

º≈°“√»÷°…“§√—Èßπ’Èæ∫«à“æ“ §“≈·≈–´’¬Ÿ‡®≈ ≈¥¢π“¥
√Õ¬ºÿ‡∑’¬¡‰¥â√âÕ¬≈– 24.02 ·≈– 21.82 µ“¡≈”¥—∫ „°≈â‡§’¬ß°—∫
°“√»÷°…“∑“ßÀâÕßªØ‘∫—µ‘°“√¢Õß»‘√‘√—°…å π§√™—¬ ·≈–ƒ¥’  ÿ√“ƒ∑∏‘Ï
∑’Ëæ∫«à“·Õ´‘¥Ÿ‡≈∑‡µ¥øÕ ‡øµø≈ŸÕÕ‰√¥å‡®≈‡¢â¡¢âπ√âÕ¬≈– 1.23 ≈¥
√Õ¬ºÿ‡∑’¬¡‰¥â√âÕ¬≈– 13.2-22.810 ·≈–°“√∑∫∑«π«√√≥°√√¡¢Õß
Marinho ·≈–§≥– ∑’Ë √ÿª«à“·Õ´‘¥Ÿ‡≈∑‡µ∑øÕ ‡øµø≈ŸÕÕ‰√¥å‡¢â¡¢âπ
√âÕ¬≈– 1.23 ≈¥øíπºÿ„π§≈‘π‘°‰¥â‡©≈’Ë¬√âÕ¬≈– 21.03

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¢Õß¢π“¥√Õ¬ºÿ‡∑’¬¡‡√‘Ë¡µâπ®“°
°“√∑¥≈Õß§√—Èßπ’È æ∫«à“°≈ÿà¡§«∫§ÿ¡πÕ°™àÕßª“°¡’§à“‡©≈’Ë¬‡∑à“°—∫
0.17 µ“√“ß¡‘≈≈‘‡¡µ√ ‡∑àà“°—∫°≈ÿà¡§«∫§ÿ¡„π™àÕßª“°

°“√»÷°…“‡ª√’¬∫‡∑’¬∫´’¬Ÿ‡®≈°—∫ø≈ŸÕÕ‰√¥åπ”‡¢â“„πÀâÕß
ªØ‘∫—µ‘°“√‚¥¬©—π∑å∑‘æ¬å·≈–§≥– æ∫«à“ø≈ŸÕÕ‰√¥å‡®≈∑—Èß 2 ™π‘¥
¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß°“√‡°‘¥√Õ¬ºÿ‡∑’¬¡‰¥â‰¡à·µ°µà“ß°—π
‚¥¬ “¡“√∂≈¥√Õ¬ºÿ‡√‘Ë¡·√°‰¥â Ÿß∂÷ß√âÕ¬≈– 69.32 ·≈– 67.60 6 µ“¡
≈”¥—∫ Garcia-Godoy æ∫«à“·Õ ‘́¥Ÿ‡≈∑‡µ∑øÕ ‡øµø≈ŸÕÕ‰√¥å‡¢â¡¢âπ
√âÕ¬≈– 1.23  “¡“√∂≈¥√Õ¬ºÿ‰¥â∂÷ß√âÕ¬≈– 70.011 ∑—Èßπ’È “‡Àµÿπà“
®–¡“®“°°√–∫«π°“√∑¥≈Õß∑’Ë¡’°“√¢—¥º‘«‡§≈◊Õ∫øíπ°àÕπ°“√«—¥
§«“¡≈÷°¢Õß√Õ¬ºÿ‡∑’¬¡ „π¢≥–∑’Ë°“√»÷°…“§√—Èßπ’È„™â°“√«—¥æ◊Èπ∑’Ë¢Õß
√Õ¬ºÿ‡∑’¬¡∑’Ë≈¥≈ß

°“√»÷°…“§√—Èßπ’È®—¥‡ªìπ ¿“«–∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥øíπ-
ºÿµË” ‡π◊ËÕß®“°Õ“ “ ¡—§√√—∫ª√–∑“πÕ“À“√À≈—°‡æ’¬ß 3 ¡◊ÈÕ ‚¥¬
‰¡à‰¥â√—∫ª√–∑“πÕ“À“√«à“ß√–À«à“ß¡◊ÈÕ‡æ◊ËÕ§«∫§ÿ¡„Àâ¡’ ¿“«–„π
™àÕßª“°§≈â“¬§≈÷ß°—π ®÷ßÕ“®‡ÀÁπº≈°“√§◊π°≈—∫·√à∏“µÿ‰¥â§àÕπ¢â“ß
πâÕ¬ ‡π◊ËÕß®“°ø≈ŸÕÕ‰√¥å‡®≈®–ªÑÕß°—πøíπºÿ‰¥â™—¥‡®π„πºŸâªÉ«¬∑’Ë
¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥øíπºÿª“π°≈“ß∂÷ß Ÿß °“√»÷°…“¢Õß Villena
·≈–§≥– ∑¥≈Õß∑“ß§≈‘π‘°√à«¡°—∫ÀâÕßªØ‘∫—µ‘°“√‚¥¬„ÀâÕ“ “-
 ¡—§√·™à‡§√◊ËÕß¡◊Õ„π “√≈–≈“¬´Ÿ‚§√ ‡¢â¡¢âπ√âÕ¬≈– 10.0 ‡æ’¬ß
«—π≈– 3 §√—Èß ·∑π°“√√—∫ª√–∑“πÕ“À“√«—π≈– 3 ¡◊ÈÕ ´÷Ëß‡ªìπ
 ¿“«–∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥øíπºÿµË”§≈â“¬°—∫°“√»÷°…“§√—Èßπ’È
æ∫«à“·Õ ‘́¥Ÿ‡≈∑‡µ¥øÕ ‡øµø≈ŸÕÕ‰√¥å‡¢â¡¢âπ√âÕ¬≈– 1.23 ªÑÕß°—π
øíπºÿ·≈–¬—∫¬—Èß°“√ Ÿ≠‡ ’¬·√à∏“µÿ‰¥â‡æ’¬ß√âÕ¬≈– 13.012

Type of fluoi gel Group n                       Lesion area (mm2 )                             Lesion area reduction (mm2)

mean s.d. Mean s.d. %

Pascal Control 48 0.18a 0.05 0.04c 0.02 24.02

Test 48 0.14a 0.05

CU gel Control 48 0.17b 0.05 0.04c 0.01  21.82

Test 43 0.13b 0.05

a,b Paired t-test, p < .001

c Paired t-test, p = .25

µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬¢π“¥√Õ¬ºÿ‡∑’¬¡¢Õß°≈ÿà¡§«∫§ÿ¡ °≈ÿà¡∑¥≈Õß §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈–¢π“¥√Õ¬ºÿ‡∑’¬¡∑’Ë≈¥≈ß À≈—ß∑“ø≈ŸÕÕ‰√¥å‡®≈‡ªìπ‡«≈“ 4 π“∑’
Table 1 Mean lesion area, standard deviation and lesion area reduction after 4 minute fluoride gels application
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º≈°“√»÷°…“§√—Èßπ’Èæ∫«à“ø≈ŸÕÕ‰√¥å‡®≈∑’Ëº≈‘µ‚¥¬§≥–
∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬  “¡“√∂≈¥¢π“¥
√Õ¬ºÿ‡∑’¬¡„π ¿“«–®√‘ß„π™àÕßª“°‰¥â · ¥ß∂÷ß§«“¡ “¡“√∂„π
°“√‡°‘¥°“√§◊π·√à∏“µÿ∫π√Õ¬ºÿ‡∑’¬¡ ®÷ßÕ“®‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß∑’Ë®–
π”‰ª„™â„π§≈‘π‘° ‚¥¬‡©æ“–°“√®—¥°“√√Õ¬ºÿ‡√‘Ë¡µâπ∑’Ë¥â“πº‘«‡√’¬∫
πÕ°®“°π’È º≈°“√∑¥≈Õß¬—ß‰¡àæ∫§«“¡·µ°µà“ß¢Õßª√– ‘∑∏‘¿“æ
„π°“√ªÑÕß°—πøíπºÿ‡¡◊ËÕ‡∑’¬∫°—∫ø≈ŸÕÕ‰√¥åπ”‡¢â“™à«¬‡æ‘Ë¡§«“¡‡™◊ËÕ-
¡—Ëπ„πº≈‘µ¿—≥±å ∑—πµ·æ∑¬å‰∑¬ “¡“√∂‡≈◊Õ°„™â«— ¥ÿ∑’Ëº≈‘µ„π
ª√–‡∑»´÷Ëß¡’√“§“∂Ÿ°°«à“ ‡ªìπ°“√≈¥µâπ∑ÿπ„π°“√ªÑÕß°—πøíπºÿ
®“°°“√„™âø≈ŸÕÕ‰√¥å‡®≈·≈–∑¥·∑π°“√π”‡¢â“∑—πµ«— ¥ÿ®“°µà“ß
ª√–‡∑»

Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“π’È¬—ß¡’¢âÕ®”°—¥∫“ßª√–°“√‡π◊ËÕß
®“°‡ªìπ°“√»÷°…“º≈¢Õßø≈ŸÕÕ‰√¥å‡®≈ „π°“√≈¥¢π“¥√Õ¬ºÿ‡∑’¬¡
∑’Ë∑”„π™‘Èπøíπµ—«Õ¬à“ßµ‘¥∫π·ºàπ¥â“π‡æ¥“π‡æ◊ËÕ®”≈Õß ¿“«–„π
™àÕßª“° ‰¡à„¥â∑”„πøíπ„π™àÕßª“°®√‘ß ®÷ß‰¡à “¡“√∂π”º≈°“√
«‘®—¬∑’Ë‰¥â √ÿª‡ªìπ°“√§◊π·√à∏“µÿ„π√Õ¬ºÿ„π™àÕßª“°®√‘ß‰¥â ·≈–
‡ªìπ°“√»÷°…“√–¬– —Èπ ®÷ß¬—ß‰¡à “¡“√∂· ¥ß°“√ªÑÕß°—πøíπºÿ„π
√–¬–¬“«‰¥â „πÕπ“§µ®÷ß§«√¡’°“√»÷°…“º≈¢Õß´’¬Ÿ‡®≈„π°“√
ªÑÕß°—πøíπºÿ∑“ß§≈‘π‘°„π√–¬–¬“« ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈„π°“√µ—¥ ‘π„®
‡≈◊Õ°„™âø≈ŸÕÕ‰√¥å‡®≈∑’Ëº≈‘µ„πª√–‡∑»µàÕ‰ª

∫∑ √ÿª

ø≈ŸÕÕ‰√¥å‡®≈∑’Ëº≈‘µ‚¥¬§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß-
°√≥å¡À“«‘∑¬“≈—¬ ·≈–ø≈ŸÕÕ‰√¥å‡®≈∑’Ëπ”‡¢â“®“°µà“ßª√–‡∑»
 “¡“√∂≈¥¢π“¥√Õ¬ºÿ‡∑’¬¡„π ¿“«–®√‘ß„π™àÕßª“°‰¥â  ‚¥¬‰¡àæ∫
§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘√–À«à“ßø≈ŸÕÕ‰√¥å∑—Èß Õß™π‘¥

‡Õ° “√Õâ“ßÕ‘ß

1. Hawkins R, Locker D, Noble J, Kay EJ. Prevention. Part 7:

professionally applied topical fluorides for caries prevention.

Br Dent J 2003;195:313-7.

2. National Institutes of Health. Diagnosis and management of

dental caries throughout life. NIH Consensus Statement online

2001 Mar 26-28 [cited 27 Aug 2008]. Available from: http://

consensus.nih.gov/2001/2001DentalCaries115html.htm.

3. Marinho VC, Higgins JPT, Logan S, Sheiham A. Fluoride gels

for preventing dental caries in children and adolesents (review).

Cochrane Database Syst Rev 2005;1:1-42.

4. °Õß∑—πµ “∏“√≥ ÿ¢ °√¡Õπ“¡—¬ °√–∑√«ß “∏“√≥ ÿ¢ [homepage
on the Internet]. √“¬ß“πº≈°“√ ”√«® ¿“«– ÿ¢¿“æ™àÕßª“°
√–¥—∫ª√–‡∑»§√—Èß∑’Ë 6 (æ.».2549-2550) [cited 27  .§. 2551]. Available
from: http://www.dental.anamai.moph.go.th/.

5. ≈‘π®ß «’√–‡»√…∞»‘√‘. °“√∑¥ Õ∫¡“µ√∞“π¢Õßø≈ŸÕÕ‰√¥å‡©æ“–∑’Ë™π‘¥
«ÿâπ‡æ◊ËÕµ—Èß Ÿµ√µ”√—∫ø≈ŸÕÕ‰√¥å‡©æ“–∑’Ë™π‘¥«ÿâπ¢Õß§≥–∑—πµ·æ∑¬-
»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ [«‘∑¬“π‘æπ∏å]. °√ÿß‡∑æ¡À“π§√:

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬; 2546.

6. ©—π∑å∑‘æ¬å  ÿ¢ “‚√®πå. ª√– ‘∑∏‘¿“æ¢Õßø≈ŸÕÕ‰√¥å‡©æ“–∑’Ë™π‘¥«ÿâπ

µàÕ°“√¬—∫¬—Èß°“√‡°‘¥√Õ¬ºÿ®”≈Õß. « ∑—πµ. ®ÿÃ“œ 2553;33:221-8.
7. White DJ. Use of synthetic polymer gels for artificial carious

lesion preparation. Caries Res 1987;21:228-42.

8. Zero DT. In situ caries models. Adv Dent Res 1995;9:214-30.

9. Wefel JS. Effects of fluoride on caries development and

progression using intra-oral models. J Dent Res 1990;69:626-

33.

10. »‘√‘√—°…å π§√™—¬, ƒ¥’  ÿ√“ƒ∑∏‘Ï. ø≈ŸÕÕ‰√¥å‡©æ“–∑’Ë™π‘¥µà“ß Ê µàÕ°“√
‡°‘¥øíπºÿ‡∑’¬¡. « ∑—πµ 2542;49:295-9.

11. Garcia-Godoy F, Hicks MJ, Flaitz CM, Berg JH. Acidulated

phosphate fluoride treatment and formation of caries-like

lesions in enamel: effect of application time. J Clin Pediatr

Dent 1995;19:105-10.

12. Villena RS, Tenuta LM, Cury JA. Effect of APF gel application

time on enamel demineralization and fluoride uptake in situ.

Braz Dent J 2009;20:37-41.



«.∑—πµ.  ªï∑’Ë 60 ©∫—∫∑’Ë 4 µ.§-∏.§.  2553  257

Original Article

Abstract
This study’s objective was to determine the efficacy of a new fluoride gel on

remineralization of incipient artificial caries in situ compared with an imported product. This
was a cross-over in situ study. Four healthy subjects wore intraoral removable palatal
appliances mounted with human artificial enamel lesion slabs. Each fluoride gel (CU gel:
Faculty of Dentistry, Chulalongkorn University, Thailand; Pascal: Pascal Company Inc.,
USA) was randomly applied to the test half-slabs and another half received no treatment.
Each subject wore the appliance at least 12 hours daily for 15 days, with a 7-day washout
period between crossovers. After each 15-day cycle, test and control half-slabs were paired,
embedded in resin, sectioned, and subjected to analysis under polarized light microscope
and quantified with an Image-Pro Plus Version 4.5. All data were subjected to statistical
analyses at .05 significance level. The results showed that the mean lesion areas of CU gel
and Pascal were 0.13±0.05 and 0.14±0.05 mm2 compared with the mean lesion areas of
control groups 0.17±0.05 and 0.18±0.05 mm2, respectively. Both fluoride gels significantly
reduced incipient artificial lesions compared to controlled sections (p < .05). However, there
was no significant statistical difference between CU gel and Pascal (p > .05). In conclusion,
both fluoride gels were effective in reducing the artificial demineralized area in situ.

Key words: artificial lesions; fluoride gel; polarized light microscope
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