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º≈¢Õß«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ∑’Ë¡’µàÕ°“√µâ“π∑“π
°“√‡°‘¥√Õ¬ºÿ„πº‘«‡§≈◊Õ∫øíππÈ”π¡

∫∑§—¥¬àÕ
°“√«‘®—¬§√—Èßπ’È‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂„π°“√µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ„πº‘«‡§≈◊Õ∫-

øíππÈ”π¡¢Õß«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ‰¥â·°à °≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå (Ketac molar) ‡√´‘π‚¡¥‘-
ø“¬¥å °≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå (Vitremer) ‰®‚Õ‡¡Õ√å (Beautifil) §Õ¡‚æ‡¡Õ√å (F2000) ·≈–
‡√´‘π§Õ¡‚æ ‘µ (Z250) ‚¥¬‡µ√’¬¡‚æ√ßøíπ·∫∫∑’Ë 5 ∑’Ë∫√‘‡«≥º‘«‡§≈◊Õ∫øíπ∑“ß¥â“π√‘¡Ωïª“°
·≈–¥â“π≈‘Èπ „πøíπÀπâ“πÈ”π¡¢Õß¡πÿ…¬å ®”π«π 50 ́ ’Ë ·∫àßøíπ·∫∫ ÿà¡ÕÕ°‡ªìπ 5 °≈ÿà¡ °≈ÿà¡≈–-
10 ́ ’Ë ·≈–∫Ÿ√≥–¥â«¬«— ¥ÿ¥—ß°≈à“«¢â“ßµâπ π”øíπ∑’Ë∫Ÿ√≥–·≈â«‰ª·™à„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“-
‡´≈‡´’¬  ‡ªìπ‡«≈“ 1  —ª¥“Àå ®“°π—Èπ∑”°“√∑¥≈Õß‚¥¬‡≈’¬π·∫∫ ¿“«–§«“¡‡ªìπ°√¥-¥à“ß
„π™àÕßª“° ́ ÷Ëßª√–°Õ∫¥â«¬°“√π”™‘Èπµ—«Õ¬à“ß·™à„π “√≈–≈“¬∑’Ë∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬·√à∏“µÿ
6 ™—Ë«‚¡ßµàÕ«—π ·≈â«·™à„π “√≈–≈“¬∑’Ë∑”„Àâ‡°‘¥°“√ – ¡§◊π°≈—∫ 17.5 ™—Ë«‚¡ßµàÕ«—π ‡ªìπ‡«≈“
7 «—π ‡¡◊ËÕ§√∫°”Àπ¥∑”°“√µ—¥øíπµ“¡¬“«„π·π«®“°¥â“π„°≈â·°â¡‰ª¥â“π„°≈â≈‘Èπ‡æ◊ËÕ·∫àß
øíπÕÕ°‡ªìπ 2  à«π‡∑à“ Ê °—π π”™‘Èπµ—«Õ¬à“ß¡“¥Ÿ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß-
°√“¥ À≈—ß®“°π—Èππ”¿“æ∑’Ë‰¥â¡“‡¢â“‚ª√·°√¡§Õ¡æ‘«‡µÕ√å‡æ◊ËÕ«—¥§à“§«“¡≈÷°¢Õß√Õ¬ºÿ·≈–
æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ °àÕππ”§à“∑’Ë‰¥â‰ªª√–¡«≈º≈‚¥¬„™â ∂‘µ‘°“√«‘‡§√“–Àå
§«“¡·ª√ª√«π∑“ß‡¥’¬«∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95  æ∫«à“°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå “¡“√∂
µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ‰¥â¡“°∑’Ë ÿ¥ „π¢≥–∑’Ë‡√ ‘́π§Õ¡‚æ ‘µæ∫æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥
√Õ¬ºÿπâÕ¬∑’Ë ÿ¥ ≈”¥—∫§«“¡ “¡“√∂„π°“√µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ§◊Õ °≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå
(Ketac molar) ‡√ ‘́π‚¡¥‘ø“¬¥å °≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå (Vitremer) ‰®‚Õ‡¡Õ√å (Beautifil) §Õ¡‚æ-
‡¡Õ√å (F2000) ‡√´‘π§Õ¡‚æ ‘µ (Z250) µ“¡≈”¥—∫

∫∑π”

 “‡Àµÿ∑’Ë ”§—≠Õ¬à“ßÀπ÷Ëß¢Õß§«“¡≈â¡‡À≈«„π°“√∫Ÿ√≥–øíπ¥â«¬«— ¥ÿ∫Ÿ√≥– (restorative
materials) §◊Õ °“√‡°‘¥√Õ¬ºÿ´È” (secondary caries)1 ́ ÷Ëß‡ªìπº≈®“°°“√√—Ë«´÷¡µ“¡¢Õ∫ (marginal
leakage) ¢Õß«— ¥ÿ2,3 ∑”„Àâ‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë¡’§«“¡ “¡“√∂„π°“√∑”„Àâ‡°‘¥øíπºÿ ·∑√°´÷¡‡¢â“‰ª
¬—ß‡π◊ÈÕøíπ∑’ËÕ¬Ÿà¢â“ß„µâµàÕ«— ¥ÿ àßº≈„Àâ‡°‘¥°“√ºÿ́ È”4 ·µà‡π◊ËÕß®“°¬—ß‰¡à¡’«— ¥ÿ∫Ÿ√≥–™π‘¥„¥¡’§ÿ≥-
 ¡∫—µ‘„π°“√∑”„Àâ‡°‘¥§«“¡·π∫ π‘∑∫√‘‡«≥¢Õ∫¢Õß°“√∫Ÿ√≥–‰¥âÕ¬à“ß ¡∫Ÿ√≥å5 ¥—ßπ—Èπ
§ÿ≥ ¡∫—µ‘¢Õß«— ¥ÿ„π·ßà°“√∑”≈“¬À√◊ÕÀ¬ÿ¥°“√‡®√‘≠¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å·≈–¬—∫¬—Èß°“√≈–≈“¬
·√à∏“µÿ ®÷ß‡ªìπ∑’ËµâÕß°“√‡æ◊ËÕªÑÕß°—π°“√‡°‘¥√Õ¬ºÿ´È”6

∫ ∑ «‘ ∑ ¬ “ ° “ √
Original Article
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ø≈ŸÕÕ‰√¥å‡ªìπ “√∑’Ë‰¥â√—∫°“√¬Õ¡√—∫‚¥¬∑—Ë«‰ª«à“ “¡“√∂
ªÑÕß°—π°“√‡°‘¥øíπºÿ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ‚¥¬¡’º≈¬—∫¬—Èß°“√
≈–≈“¬·√à∏“µÿ¢Õß‡§≈◊Õ∫øíπ  Õ—µ√“°“√≈–≈“¬·√à∏“µÿ¢Õß‡§≈◊Õ∫øíπ
®–≈¥≈ß‡¡◊ËÕ¡’ø≈ŸÕÕ‰√¥åÕ¬Ÿà„π “√≈–≈“¬∑’Ë —¡º— º‘«‡§≈◊Õ∫øíπ7-9

·≈–ø≈ŸÕÕ‰√¥å¡’º≈‡√àß„Àâ‡°‘¥°“√§◊π°≈—∫¢Õß·√à∏“µÿ‚¥¬‡°‘¥º≈÷°
„π√Ÿª¢Õßø≈ŸÕÕ√åÕ“æ“‰∑µå (fluorapatite) ·≈–/À√◊Õø≈ŸÕÕ‰Œ¥√Õ°-
´’Õ“æ“‰∑¥å (fluorhydroxyapatite) ∑’Ë·¢Áß·√ß·≈–≈–≈“¬„π ¿“«–
∑’Ë‡ªìπ°√¥‰¥â¬“°8-11 πÕ°®“°π’Èø≈ŸÕÕ‰√¥å¬—ß¡’º≈¬—∫¬—Èß¢∫«π°“√
‡¡µ“‚∫≈‘́ ÷¡ (metabolism) ¢Õß·∫§∑’‡√’¬ ∑”„Àâ·∫§∑’‡√’¬‰¡à “¡“√∂
º≈‘µ°√¥ÕÕ°¡“∑”≈“¬º‘«‡§≈◊Õ∫øíπ·≈–‡π◊ÈÕøíπ‰¥â8,9 «— ¥ÿ∑“ß
∑—πµ°√√¡∫Ÿ√≥–∑’Ë “¡“√∂ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å®÷ß¡’§«“¡ “¡“√∂
„π°“√µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ´È”12-14

°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå‡ªìπ«— ¥ÿ∑’Ë¡’°“√º≈‘µ·≈–æ—≤π“¡“
µ—Èß·µà™à«ßµâπªï §.».197015  ‚¥¬ à«πºß ÷́Ëß‡ªìπÕπÿ¿“§·°â« (alumino-
silicate glass powders) ®–∑”ªØ‘°‘√‘¬“°—∫ à«π‡À≈«´÷Ëß‡ªìπ°√¥‚æ-
≈’Õ—≈§’‚πÕ‘§ (polyalkenoic acid)16 ‡°‘¥°“√ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥åÕ‘ÕÕπ
ÕÕ°¡“17 °≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå “¡“√∂ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å‰¥â
‡ªìπ‡«≈“π“π18-20 ∑”„Àâº‘«‡§≈◊Õ∫øíπ¡’§«“¡µâ“π∑“πµàÕ°√¥¡“°
¢÷Èπ13 ·≈– “¡“√∂ªÑÕß°—π°“√‡°‘¥√Õ¬ºÿ́ È”‰¥â21,22 ·µà«— ¥ÿª√–‡¿∑π’È
‰¡à·¢Áß·√ß ¡’¿“«–∑’Ë‰«µàÕ§«“¡™◊Èπ Ÿß §«“¡µâ“π∑“πµàÕ°“√ ÷°-
°√àÕπµË”·≈–¢—¥·µàß„Àâ «¬ß“¡‰¥â¬“°23,24

‡√´‘π‚¡¥‘ø“¬¥å °≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå‡ªìπ«— ¥ÿ∑’Ëæ—≤π“
¡“®“°°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå ‚¥¬°“√‡µ‘¡‡¡∑“‰§√‡≈∑‡√´‘π
(methacrylate resin) √«¡°—∫°√¥‚æ≈’Õ–§√‘≈‘§ (polyacrylic acid) ¡’
√–¬–‡«≈“„π°“√∑”ß“π (working time) π“π¢÷Èπ  “¡“√∂§«∫§ÿ¡
√–¬–‡«≈“„π°“√·¢Áßµ—« (setting time) ‰¥â ¡’¿“«–∑’Ë‰«µàÕ§«“¡™◊ÈππâÕ¬
¡’§«“¡·¢Áß·√ß¡“°¢÷Èπ ·≈– “¡“√∂ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å‰¥â24

‰®‚Õ‡¡Õ√å‡ªìπ«— ¥ÿ∑’Ë¡’°“√‡µ‘¡«— ¥ÿÕ—¥·∑√° (filler) ∑’Ëº≈‘µ‚¥¬
æ’Õ“√å®’‡∑§‚π‚≈¬’ (pre-reacted glass-ionomer cement filler technolo-
gy) ‡¢â“‰ª„π‡√´‘π§Õ¡‚æ ‘µ °“√ª≈àÕ¬ø≈ŸÕÕ‰√¥åÕ“®‡°‘¥®“°¢∫«π-
°“√·≈°‡ª≈’Ë¬π (exchange mechanism) ‚¥¬¡’∑‘»∑“ß‰ª Ÿà∫√‘‡«≥
∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õßø≈ŸÕÕ‰√¥å∑’ËµË”  §«“¡·µ°µà“ß¢Õß§«“¡‡¢â¡¢âπ
(concentration gradient) ‡ªìπ·√ßº≈—°¥—π„Àâ‡°‘¥°“√ª≈àÕ¬ø≈ŸÕÕ‰√¥å
«— ¥ÿ™π‘¥π’È¡’§ÿ≥ ¡∫—µ‘‡¢â“°—∫‡π◊ÈÕ‡¬◊ËÕ (biocompatibility) ‰¥â¥’ ¡’§«“¡-
 «¬ß“¡·≈– “¡“√∂¢—¥·µàß‰¥âº‘«∑’Ë‡√’¬∫25

§Õ¡‚æ‡¡Õ√å‡ªìπ«— ¥ÿ∑’Ë¡’ à«πª√–°Õ∫æ◊Èπ∞“π‡ªìπ‡√´‘π·≈–
‡√´‘π∑’Ë¡’°“√ª√—∫ª√ÿß„Àâ¡’‚¡‚π‡¡Õ√å∑’Ë‡ªìπ°√¥ (acidic monomer) ·≈–
¡’«— ¥ÿÕ—¥·∑√°‡ªìπÕπÿ¿“§·°â«ø≈ŸÕÕ‚√Õ≈Ÿ¡‘‚π´‘≈‘‡°µ (fluoroalu-
minosilicate glass) ‚¥¬‰¡à¡’πÈ”„π à«πª√–°Õ∫ ‡¡◊ËÕ«— ¥ÿπ’È¡’°“√¥Ÿ¥-
πÈ”‡¢â“‰ª¿“¬À≈—ß®“°°“√∫Ÿ√≥– °√¥®–‡°‘¥°“√·µ°µ—«®“°‚¡‚π‡¡Õ√å

∑’Ë‡ªìπ°√¥·≈–∑”ªØ‘°‘√‘¬“°—∫Õπÿ¿“§·°â« ‡°‘¥ªØ‘°‘√‘¬“°√¥-¥à“ß
·≈–¡’°“√ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥åÕÕ°¡“ «— ¥ÿ™π‘¥π’È„™âß“πßà“¬ ¡’
§«“¡ «¬ß“¡ ·≈–¡’°“√ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥åª“π°≈“ß26

‡√´‘π§Õ¡‚æ ‘µ‡ªìπ«— ¥ÿ∑’Ëª√–°Õ∫¥â«¬‡√´‘π·≈–«— ¥ÿÕ—¥
·∑√°∑’Ë‡ªìπÕπÿ¿“§·°â«∑’Ë‰¡à¡’ø≈ŸÕÕ‰√¥å„π à«πª√–°Õ∫ ‡™àπ ‡´Õ-
‚§‡π’¬¡ (zirconium) §«Õ∑´å (quartz) ·∫‡√’¬¡ (barium) Õ≈Ÿ¡‘‡π’¬¡-
ÕÕ°‰´¥å (aluminium oxide) À√◊Õ‡´√“¡‘° (ceramic) ∑”„Àâ«— ¥ÿ„π
°≈ÿà¡π’È‰¡à¡’°“√ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å ·µà«— ¥ÿπ’È®–¡’§«“¡·¢Áß·√ß
·≈– «¬ß“¡∑’Ë ÿ¥„π°≈ÿà¡«— ¥ÿ∑“ß∑—πµ°√√¡∫Ÿ√≥–∑’Ë ’‡À¡◊Õπøíπ∑’Ë
„™â„π°“√∫Ÿ√≥–‚¥¬µ√ß„π™àÕßª“°27

¡’°“√»÷°…“®”π«π¡“°∑’Ë‰¥â»÷°…“§«“¡ “¡“√∂„π°“√µâ“π∑“π
°“√‡°‘¥√Õ¬ºÿ´È”¢Õß«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ„π ‘Ëß·«¥≈âÕ¡∑’Ë∑”
‡∑’¬¡¢÷Èπ (in vitro) ‚¥¬°“√µ√«®¥Ÿæ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥√Õ¬-
ºÿ (caries inhibition zone)26,28-30 ´÷Ëß„π°“√»÷°…“¡’«‘∏’°“√®”≈Õß√Õ¬-
ºÿ‡∑’¬¡¥â«¬«‘∏’µà“ß Ê °—π ‡™àπ Millar ·≈–§≥– „πªï §.».1998 ·≈–
Attar ·≈– Onen „πªï §.».2002 „™â‡®≈∑’Ë∑”„Àâ¡’ƒ∑∏å‡ªìπ°√¥ (acidi-
fied gels)26,28 Ten Cate ·≈– Duijsters „πªï §.».1983  Donly ·≈–
Grandgenett „πªï §.».1998 „™â “√≈–≈“¬∑’Ë¡’ “√ºàÕπ§«“¡‡ªìπ
°√¥À√◊Õ¥à“ß (buffered solutions)29,31 Torii ·≈–§≥– „πªï §.».2001
„™â°“√‡æ“–‡™◊ÈÕ¥â«¬·ºàπ§√“∫®ÿ≈‘π∑√’¬å„π∏√√¡™“µ‘14 ´÷Ëß«‘∏’°“√
‡À≈à“π’È “¡“√∂„™â„π°“√ª√–‡¡‘π§ÿ≥ ¡∫—µ‘„π°“√¬—∫¬—Èß°“√‡°‘¥
√Õ¬ºÿ´È”¢Õß«— ¥ÿ∫Ÿ√≥–‰¥â32,33 ·¡â«à“°“√»÷°…“º≈¢Õß«— ¥ÿ∑“ß
∑—πµ°√√¡∫Ÿ√≥–∑’Ë¡’ ’‡À¡◊Õπøíπ∑’Ë¡’º≈µàÕ°“√µâ“π∑“π°“√‡°‘¥
√Õ¬ºÿ„πº‘«‡§≈◊Õ∫øíπ®–¡’ºŸâ∑”°“√»÷°…“Õ¬à“ß°«â“ß¢«“ß ·µàæ∫
«à“‡ªìπ°“√»÷°…“„πøíπ·∑â‡ªìπ à«π„À≠à °“√»÷°…“„πøíππÈ”π¡¬—ß
¡’πâÕ¬

‚§√ß √â“ß¢Õßº‘«‡§≈◊Õ∫øíπ„πøíππÈ”π¡·≈–øíπ·∑â¡’§«“¡
·µ°µà“ß°—π ‚¥¬º‘«‡§≈◊Õ∫øíπ¢ÕßøíππÈ”π¡¡’§«“¡Àπ“ª√–¡“≥
§√÷ËßÀπ÷Ëß¢Õßøíπ·∑â  à«πÕß§åª√–°Õ∫∑“ß‡§¡’¢Õßøíπ·∑â·≈–øíπ
πÈ”π¡¡’§«“¡·µ°µà“ß°—π‡≈Á°πâÕ¬ Wilson ·≈– Beynon „πªï
§.».1989 æ∫«à“º‘«‡§≈◊Õ∫øíπ¢ÕßøíππÈ”π¡¡’°“√ – ¡·√à∏“µÿ (min-
eralized) πâÕ¬°«à“øíπ·∑â·≈–¡’ à«πª√–°Õ∫∑’Ë‡ªìππÈ”¡“°°«à“34

SØnju Clasen ·≈– Ruyter „πªï §.».1997 æ∫«à“„πøíππÈ”π¡¡’
ª√‘¡“≥§“√å∫Õ‡πµ (carbonate content) ¡“°°«à“„πøíπ·∑â35  ∑”„Àâ
øíππÈ”π¡ ¡’≈—°…≥–‡ªìπ√Ÿæ√ÿπ¡“°°«à“36 ®“°§«“¡·µ°µà“ß¥—ß°≈à“«
 àßº≈„Àâº‘«‡§≈◊Õ∫øíπ¢ÕßøíππÈ”π¡¡’§«“¡µâ“π∑“πµàÕ°√¥‰¥â
πâÕ¬°«à“øíπ·∑â37 °“√≈ÿ°≈“¡¢Õß√Õ¬ºÿ„πº‘«‡§≈◊Õ∫øíπ¢ÕßøíππÈ”π¡
‡√Á«°«à“„πøíπ·∑â38-40 ¥—ßπ—Èπ°“√ªÑÕß°—π°“√‡°‘¥√Õ¬ºÿ´È”À≈—ß®“°
∫Ÿ√≥–øíππÈ”π¡¥â«¬«— ¥ÿ∑“ß∑—πµ°√√¡∫Ÿ√≥–®÷ß‡ªìπ ‘Ëß∑’Ë§«√§”π÷ß∂÷ß
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°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂„π
°“√µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ¢Õß«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ ‰¥â·°à °≈“ -
‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå (Ketac molar) ‡√´‘π‚¡¥‘ø“¬¥å °≈“ ‰Õ‚Õ‚π-
‡¡Õ√å´’‡¡πµå (Vitremer) ‰®‚Õ‡¡Õ√å (Beautifil) §Õ¡‚æ‡¡Õ√å (F2000)
·≈–‡√´‘π§Õ¡‚æ ‘µ (Z250) À≈—ß®“°∑”°“√∫Ÿ√≥–„πøíππÈ”π¡

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

°“√‡µ√’¬¡°≈ÿà¡µ—«Õ¬à“ß
°“√»÷°…“∑”„πøíπÀπâ“πÈ”π¡¢Õß¡πÿ…¬å ®”π«π 50 ´’Ë ∑’Ë‰¡à

¡’√Õ¬ºÿ ‚¥¬°àÕππ”¡“„™â®–·™àøíπ‰«â„ππÈ”‡°≈◊Õ∑’Ëª√“»®“°‡™◊ÈÕ
§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.9 (sterile saline solution) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (32-
35 Õß»“‡´≈‡ ’́¬ ) ®“°π—Èπ∑”§«“¡ –Õ“¥øíπ¥â«¬ºßæ—¡¡‘  (pum-
ice) ∑’Ë‰¡à¡’ø≈ŸÕÕ‰√¥å‡ªìπ à«πª√–°Õ∫ ‡≈◊Õ°øíπ‚¥¬°“√ ÿà¡·∫àß‡ªìπ
5 °≈ÿà¡ °≈ÿà¡≈– 10 ´’Ë øíπ·µà≈–´’Ë®–∂Ÿ°‡µ√’¬¡‚æ√ßøíπ·∫∫∑’Ë 5 ∑’Ë
∫√‘‡«≥º‘«‡§≈◊Õ∫øíπ∑’Ë¥â“π√‘¡Ωïª“° (labial surface) ·≈–¥â“π≈‘Èπ (lin-
gual surface) ‚¥¬„™âÀ—«°√Õ°“°‡æ™√√Ÿª∑√ß°√–∫Õ° (diamond cyl-
inder bur ISO#010, Coltène/ Whaledent AG, Altstatlen, Switzer-
land)  ‚æ√ßøíπ¡’≈—°…≥–°«â“ß„π·π«®“°¥â“π„°≈â°≈“ß‰ª¥â“π‰°≈°≈“ß
(mesio-distal width) 2 ¡‘≈≈‘‡¡µ√ °«â“ß„π·π«®“°¥â“πª≈“¬øíπ
‰ª¥â“π¢Õ∫‡Àß◊Õ° (inciso-gingival width) 2 ¡‘≈≈‘‡¡µ√ ‚¥¬„Àâ¢Õ∫
‚æ√ßøíπ∑“ß¥â“π¢Õ∫‡Àß◊Õ°Õ¬Ÿà∫√‘‡«≥º‘«‡§≈◊Õ∫øíπÀà“ß®“°√Õ¬-
µàÕ√–À«à“ßº‘«‡§≈◊Õ∫øíπ·≈–º‘«√“°øíπ (cemento-enamel junction)
1 ¡‘≈≈‘‡¡µ√ ·≈–≈÷°‡¢â“‰ª„π·π«·°πøíπ 0.5 ¡‘≈≈‘‡¡µ√

°“√∫Ÿ√≥–øíπ
µ“√“ß∑’Ë 1 · ¥ß«— ¥ÿ∑’Ë„™â„π°“√∫Ÿ√≥– °“√∫Ÿ√≥–„™â«‘∏’ ÿà¡

«— ¥ÿ¡“‡æ◊ËÕ∫Ÿ√≥–‚æ√ßøíπ∑’Ë‡µ√’¬¡‰«â„π·µà≈–°≈ÿà¡ ‚¥¬«— ¥ÿ·µà≈–
™π‘¥®–„™â∫Ÿ√≥–øíπ®”π«π  20  ‚æ√ßøíπ  °“√„ à«— ¥ÿ‡¢â“‰ª„π‚æ√ß-
øíπ®–„ à„π≈—°…≥–‡ªìπ™—Èπ‡¥’¬« (one increment) ‚¥¬ªØ‘∫—µ‘µ“¡
§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ

À≈—ß®“°∫Ÿ√≥–‚æ√ßøíπ∑’Ë‡µ√’¬¡‰«â¥â«¬«— ¥ÿ‡√’¬∫√âÕ¬·≈â« π”
øíπ‰ª·™à„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß
·≈â«π”¡“¢—¥¥â«¬Õ–‡∫√´’ø¥‘ °å (abrasive disc, 3M dental prod-
ucts, St Paul, MN, USA) ‡√‘Ë¡®“°™π‘¥À¬“∫®π∂÷ß™π‘¥≈–‡Õ’¬¥¡“°
µ“¡≈”¥—∫ ‚¥¬‰¡à¡’«— ¥ÿ∫Ÿ√≥–øíπ à«π‡°‘π‡À≈◊ÕÕ¬Ÿà∫√‘‡«≥º‘«øíπ
π”øíπ‰ª·™à„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡́ ≈‡́ ’¬  ‡ªìπ‡«≈“π“π 7 «—π
®“°π—Èπ‡§≈◊Õ∫º‘«øíπ¥â«¬πÈ”¬“∑“‡≈Á∫ (nail varnish) „Àâ¡’§«“¡Àπ“
2 ™—Èπ ‚¥¬‡«âπ√–¬–Àà“ß®“°∫√‘‡«≥∑’Ë∫Ÿ√≥–‚¥¬√Õ∫ª√–¡“≥ 1 ¡‘≈-
≈‘‡¡µ√  ”À√—∫øíπ∑’Ë¡’°“√≈–≈“¬µ—«¢Õß√“°øíπ ®–ªî¥∫√‘‡«≥§≈Õß-
√“°øíπ¥â«¬¢’Èº÷Èß‡Àπ’¬« (sticky wax) °àÕπ∑’Ë®–‡§≈◊Õ∫º‘«øíπ

°“√®”≈Õß√Õ¬ºÿ‡∑’¬¡
®”≈Õß√Õ¬ºÿ‡∑’¬¡„πÀâÕßªØ‘∫—µ‘‚¥¬‡≈’¬π·∫∫ ¿“«–§«“¡-

‡ª≈’Ë¬π·ª≈ß§«“¡‡ªìπ°√¥-¥à“ß (pH-cycling model)33 ‡æ◊ËÕ∑”„Àâ‡°‘¥
 ¿“æ∑’Ë¡’∑—Èß°“√ Ÿ≠‡ ’¬·√à∏“µÿ·≈–°“√§◊π°≈—∫¢Õß·√à∏“µÿ ª√‘¡“≥
√–¥—∫°“√Õ‘Ë¡µ—«¢ÕßπÈ”¬“Õâ“ßÕ‘ß∂÷ß Ten Cate ·≈– Duijsters ́ ÷Ëß∑”
°“√»÷°…“„πªï §.».198241 ‚¥¬·™àøíπ·µà≈– ’́Ë„π “√≈–≈“¬∑’Ë∑”„Àâ
‡°‘¥°“√ Ÿ≠‡ ’¬·√à∏“µÿ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ´÷Ëß„π “√≈–≈“¬
ª√–°Õ∫¥â«¬·§≈‡´’¬¡ 2.0 ¡‘≈≈‘‚¡≈“√å øÕ ‡øµ 2.0 ¡‘≈≈‘‚¡≈“√å
°√¥Õ–´’µ‘§ (acetic acid) 0.075 ‚¡≈“√å ‚¥¬ª√—∫§à“§«“¡‡ªìπ°√¥-
¥à“ß‡∑à“°—∫ 4.3 ‡æ◊ËÕ°√–µÿâπ„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬·√à∏“µÿ‡ªìπ‡«≈“ 6  ™—Ë«‚¡ß
®“°π—Èππ”øíπ¡“≈â“ß¥â«¬πÈ”°≈—Ëπ‡ªìπ‡«≈“ 5 π“∑’ ·≈â«π”øíπ·µà
≈– ’́Ë·™à„π “√≈–≈“¬∑’Ë∑”„Àâ‡°‘¥°“√§◊π°≈—∫¢Õß·√à∏“µÿ (reminera-
lizing solution) ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ´÷Ëß„π “√≈–≈“¬ª√–°Õ∫
¥â«¬·§≈‡´’¬¡ 1.5 ¡‘≈≈‘‚¡≈“√å øÕ ‡øµ 0.9 ¡‘≈≈‘‚¡≈“√å ‚ª·µ -
‡´’¬¡§≈Õ‰√¥å 150 ¡‘≈≈‘‚¡≈“√å ·≈–§“‚§‰¥‡≈∑ (cacodylate) 20
¡‘≈≈‘‚¡≈“√å ‚¥¬ª√—∫§à“§«“¡‡ªìπ°√¥-¥à“ß‡∑à“°—∫ 7.0 ‡æ◊ËÕ°√–µÿâπ
„Àâ‡°‘¥°“√§◊π°≈—∫¢Õß·√à∏“µÿ‡ªìπ‡«≈“ 17.5 ™—Ë«‚¡ß ®“°π—Èπ≈â“ßøíπ
¥â«¬πÈ”°≈—Ëπ‡ªìπ‡«≈“ 5 π“∑’ ·≈–∑”¢—ÈπµÕπ°“√®”≈Õß√Õ¬ºÿ‡∑’¬¡
´È”Õ’°®π§√∫ 7 «—π

°“√µ√«®¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥
(scanning electron microscope)

„™â‡§√◊ËÕßµ—¥øíπ (microcutting instrument, Accutom-50  Struers,
Copenhagen, Denmark) µ—¥øíπµ“¡¬“«„π·π«®“°¥â“π„°≈â·°â¡‰ª
¥â“π„°≈â≈‘Èπ (bucco-lingual longitudinal) ÕÕ°‡ªìπ 2  à«π ‡∑à“ Ê °—π
·≈–Ωíß≈ß„πÕ‘æÁÕ§´’‡√´‘π (epoxy resin) ·≈â«®÷ßπ”™‘Èπµ—«Õ¬à“ß∑’ËΩíß
„π‡√´‘π·≈â« ¡“¢—¥‡ªï¬°¥â«¬°√–¥“…∑√“¬ (silicone carbide papers)
∑’Ë§«“¡≈–‡Õ’¬¥ 600, 800, 1200, 2500 ·≈–ºß¢—¥°“°‡æ™√ (dia-
mond paste) ∑’Ë§«“¡≈–‡Õ’¬¥ 6, 3 ·≈– 1 ‰¡‚§√‡¡µ√ µ“¡≈”¥—∫
®“°π—Èππ”™‘Èπµ—«Õ¬à“ß¡“¥Ÿ¿“¬„µâ°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥
 àÕß°√“¥ (JSM-541OLV, JEOL Ltd., Tokyo, Japan) „π‚À¡¥·∫Á°-
 ·§‡µÕ√å (mode back scattered) À≈—ß®“°π—Èππ”¿“æ∑’Ë‰¥â¡“«—¥§à“
§«“¡≈÷°¢Õß√Õ¬ºÿ (depth of lesion) ‚¥¬«—¥®“°æ◊Èπº‘«¥â“ππÕ°¢Õß
º‘«øíπ∂÷ß®ÿ¥≈÷° ÿ¥¢Õß√Õ¬ºÿ‡∑’¬¡ ·≈–«—¥æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√
‡°‘¥√Õ¬ºÿ ‚¥¬≈“°‡ âπ ¡¡ÿµ‘®“°®ÿ¥≈÷° ÿ¥¢Õß√Õ¬ºÿ‡∑’¬¡¢π“π
°—∫æ◊Èπº‘«¥â“ππÕ°¢Õßº‘«øíπ ®“°π—Èπ≈“°‡ âπ√Õ∫«ß≈âÕ¡æ◊Èπ∑’Ë∑’Ë‰¡à
‡°‘¥°“√ºÿ∑’ËÕ¬Ÿà√–À«à“ßº‘«‡§≈◊Õ∫øíπ°—∫‡ âπ ¡¡ÿµ‘¥â«¬‚ª√·°√¡
Õ‘¡‡¡®‚ª√æ≈— ∑√’ (Image-Pro Plus III) ¥—ß· ¥ß„π√Ÿª∑’Ë 142,43

°àÕππ”§à“∑’Ë‰¥â‰ªª√–¡«≈º≈∑“ß ∂‘µ‘µàÕ‰ª
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Bis-GMA* : Bisphenol-A-glycidyl methacrylate, UDMA** : Urethane dimethacrylate

Bis-EMA*** : Ethoxylated bisphenol-A-glycidyl methacrylate

FAS glass# : Fluoroaluminosilicate glass, HEMA## : 2-hydroxyethyl methacrylate

CDMA oligomer + : Dimethacrylate functional oligomer derived from citric acid

GDMA++ : Glyceryl dimethacrylate,  CQ+++ :  Camphoquinone

TEGDMA- : Triethylene glycol dimethacrylate

S-PRG-- : Surface reaction type pre-reacted glass-ionomer filler

Table 1  The composition of restorative material used in the study

Group Product Manufacturer Composition Lot number/Color

1 Filtek
TM

Z250 3M-ESPE, -Bis-GMA* 55144-1000

St Paul,MN, -UDMA** shade 1370 A3

USA -Bis-EMA***

-Zirconia/silica filler

2 Vitremer 3M-ESPE, -FAS glass# 70-2010-2396-0

St Paul,MN, -polycarboxylic acid shade 3303 A3

USA -HEMA##

3 F2000 3M-ESPE, -FAS glass 2020D3

St Paul,MN, -Colloidal Shade D3

USA -CDMA oligomer+

-GDMA++

-hydrophilic polymer

-CQ/amine+++

4 Beautifil Shofu Inc, -Bis-GMA 090339

Kyoto, Japan -TEGDMA- shade A3.5

-S-PRG fillers--

-Fluoroboroalumino-

silicate glass

5 Ketac
TM

 Molar Easymix 3M-ESPE, -Aluminium-calcium- 44000736387/01

St Paul,MN, lanthanum fluorosilicate      shade A3

USA glass

-polycarboxylic acid

µ“√“ß∑’Ë 1   à«πª√–°Õ∫¢Õß«— ¥ÿ∑“ß∑—πµ°√√¡∫Ÿ√≥–∑’Ë„™â„π°“√»÷°…“
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∑¥≈Õß∑’Ë‰¥â√—∫°“√∫Ÿ√≥–¥â«¬‡√´‘π§Õ¡‚æ ‘µ (Z250) ¡’§à“‡©≈’Ë¬
§«“¡≈÷°¢Õß√Õ¬ºÿ¡“°°«à“°≈ÿà¡∑¥≈ÕßÕ◊Ëπ Ê Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘

 ”À√—∫æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ æ∫«à“°≈ÿà¡∑¥≈Õß
∑’Ë∫Ÿ√≥–¥â«¬°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå (Ketac molar) ¡’æ◊Èπ∑’Ë„π
°“√µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ¡“°°«à“°≈ÿà¡∑¥≈Õß∑’Ë∫Ÿ√≥–¥â«¬‰®‚Õ-
‡¡Õ√å (Beautifil) §Õ¡‚æ‡¡Õ√å (F2000) ·≈–‡√´‘π§Õ¡‚æ ‘µ (Z250)
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ „π¢≥–∑’Ë°≈ÿà¡∑¥≈Õß∑’Ë∫Ÿ√≥–¥â«¬‡√´‘π-
‚¡¥‘ø“¬¥å °≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå (Vitremer) ¡’æ◊Èπ∑’Ë¢Õß°“√µâ“π-
∑“π°“√‡°‘¥√Õ¬ºÿ‰¡à·µ°µà“ß®“°°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå (Ketac
molar) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π°≈ÿà¡∑¥≈Õß∑’Ë∫Ÿ√≥–¥â«¬
‡√´‘π§Õ¡‚æ ‘µ (Z250) æ∫°“√‡°‘¥æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥-
√Õ¬ºÿπâÕ¬¡“°°“√∑¥ Õ∫§«“¡‡™◊ËÕ∂◊Õ¢ÕßºŸâ«—¥º≈°“√∑¥≈Õß

°“√»÷°…“π’È¡’ºŸâ«‘®—¬‡æ’¬ß§π‡¥’¬«∑’Ë«—¥®ÿ¥≈÷° ÿ¥¢Õß√Õ¬ºÿ‡∑’¬¡
·≈–æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ ∑”°“√∑¥ Õ∫§«“¡‡™◊ËÕ∂◊Õ
„π∫ÿ§§≈ (Intra-examiner reliability) ‚¥¬°“√ ÿà¡¿“æ¡“ 20 ¿“æ
(√âÕ¬≈– 20 ¢Õßµ—«Õ¬à“ß∑—ÈßÀ¡¥) ‚¥¬«‘∏’ ÿà¡µ—«Õ¬à“ß·∫∫ ÿà¡  ÿà¡ ≈—∫
µ—«Õ¬à“ß¡“«—¥´È”µ—«Õ¬à“ß≈– 2 §√—Èß ·≈â«π”§à“¡“∑¥ Õ∫§«“¡‡™◊ËÕ∂◊Õ
¢ÕßºŸâ«—¥º≈°“√∑¥≈Õß ‚¥¬„™â§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å¢Õß‡æ’¬√å —π
(Pearson correlation coefficient) ‡ªìπ ∂‘µ‘∑¥ Õ∫

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
π”§à“∑’Ë‰¥â®“°°“√«—¥¡“À“§à“‡©≈’Ë¬¢Õß§«“¡≈÷°¢Õß√Õ¬ºÿ

·≈–æ◊Èπ∑’Ëµâ“π∑“π°“√‡°‘¥√Õ¬ºÿ √«¡∑—Èß à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß
·µà≈–°≈ÿà¡°“√∑¥≈Õß·≈–‡ª√’¬∫‡∑’¬∫°—π‚¥¬„™â ∂‘µ‘°“√«‘‡§√“–Àå
§«“¡·ª√ª√«π∑“ß‡¥’¬« (One Way Analysis of Variance: ANOVA)
·≈–°“√∑¥ Õ∫·∫∫∑Ÿ°’¬å (Tukey test) ‡æ◊ËÕ¥Ÿ§«“¡·µ°µà“ß¢Õß
§«“¡≈÷°¢Õß√Õ¬ºÿ‡∑’¬¡·≈–æ◊Èπ∑’Ëµâ“π∑“π°“√‡°‘¥√Õ¬ºÿ„π°≈ÿà¡∑¥-
≈Õß∑—Èß 5 °≈ÿà¡ ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ∑’Ë√âÕ¬≈– 95

º≈°“√∑¥≈Õß
°“√∑¥ Õ∫§«“¡‡™◊ËÕ¡—Ëπ¢ÕßºŸâ«—¥ æ∫«à“§à“¢Õß —¡ª√– ‘∑∏‘Ï

¢Õß‡æ’¬√å —π¢Õß®ÿ¥≈÷° ÿ¥¢Õß√Õ¬ºÿ‡∑’¬¡·≈–æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π
°“√‡°‘¥√Õ¬ºÿ‡∑à“°—∫ 0.975 ·≈– 0.902 µ“¡≈”¥—∫ ´÷Ëß®—¥«à“¡’§«“¡-
‡™◊ËÕ¡—Ëπ„π√–¥—∫¥’

°“√‡°‘¥√Õ¬ºÿ‡∑’¬¡¢Õß™‘Èπµ—«Õ¬à“ß„π∑ÿ°°≈ÿà¡∑¥≈Õß¡’
≈—°…≥–§≈â“¬°—π ¥—ß√Ÿª∑’Ë 2-6 ‚¥¬§à“‡©≈’Ë¬§«“¡≈÷°¢Õß√Õ¬ºÿ
·≈–§à“‡©≈’Ë¬™—Èπµâ“π∑“π°“√‡°‘¥√Õ¬ºÿ · ¥ß‰«â„πµ“√“ß∑’Ë 2 ®“°
°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬§«“¡≈÷°¢Õß√Õ¬ºÿ∑“ß ∂‘µ‘ æ∫«à“°≈ÿà¡

√Ÿª∑’Ë  1 ¿“æÕ∏‘∫“¬°“√«—¥§«“¡≈÷°¢Õß√Õ¬ºÿ ·≈–æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π
°“√‡°‘¥√Õ¬ºÿ

Fig.  1 Diagram of depth of lesion and caries inhibition zone  measure-

ments

√Ÿª∑’Ë  2 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥∑’Ë°”≈—ß¢¬“¬
500 ‡∑à“ · ¥ß√Õ¬ºÿ·≈–æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ„π°≈ÿà¡-
∑¥≈Õß∑’Ë∑”°“√∫Ÿ√≥–¥â«¬°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå™π‘¥¥—Èß‡¥‘¡
(Ketac molar)
R : «— ¥ÿ∑“ß∑—πµ°√√¡∫Ÿ√≥–
L : √Õ¬ºÿ‡∑’¬¡
DL : §«“¡≈÷°¢Õß√Õ¬ºÿ‡∑’¬¡
Z : æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ
E :  Õ‘æÁÕ§´’‡√´‘π

Fig.   2 SEM photomicrograph at 500X depicts caries-like lesion and

caries inhibition zone adjacent to the glass ionomer restoration

(Ketac molar)

R : Restorative material

L : Artificial caries

DL : Depth of artificial caries

Z : Caries inhibition zone

E : Epoxy resin
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√Ÿª∑’Ë  3 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥∑’Ë°”≈—ß¢¬“¬
500 ‡∑à“ · ¥ß√Õ¬ºÿ·≈–æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ„π°≈ÿà¡-
∑¥≈Õß∑’Ë∑”°“√∫Ÿ√≥–¥â«¬‡√´‘π‚¡¥‘ø“¬¥å °≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå
(Vitremer)
R : «— ¥ÿ∑“ß∑—πµ°√√¡∫Ÿ√≥–
L : √Õ¬ºÿ‡∑’¬¡
DL : §«“¡≈÷°¢Õß√Õ¬ºÿ‡∑’¬¡
Z : æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ
E : Õ‘æÁÕ§´’‡√´‘π

Fig.   3 SEM photomicrograph at 500X depicts caries-like lesion and

caries inhibition zone adjacent to the resin modified glass

ionomer restoration (Vitremer)

R : Restorative material

L : Artificial caries

DL : Depth of artificial caries

Z : Caries inhibition zone

E : Epoxy resin

√Ÿª∑’Ë  4 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥∑’Ë°”≈—ß¢¬“¬
500 ‡∑à“ · ¥ß√Õ¬ºÿ·≈–æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ„π°≈ÿà¡-
∑¥≈Õß∑’Ë∑”°“√∫Ÿ√≥–¥â«¬‰®‚Õ‡¡Õ√å (Beautifil)
R : «— ¥ÿ∑“ß∑—πµ°√√¡∫Ÿ√≥–
L : √Õ¬ºÿ‡∑’¬¡
DL : §«“¡≈÷°¢Õß√Õ¬ºÿ‡∑’¬¡
Z : æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ
E : Õ‘æÁÕ§´’‡√´‘π

Fig.   4 SEM photomicrograph at 500X depicts caries-like lesion and

caries inhibition zone adjacent to the giomer restoration

(Beautifil)

R : Restorative material

L : Artificial caries

DL : Depth of artificial caries

Z : Caries inhibition zone

E : Epoxy resin

√Ÿª∑’Ë  5 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥∑’Ë°”≈—ß¢¬“¬
500 ‡∑à“ · ¥ß√Õ¬ºÿ·≈–æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ„π°≈ÿà¡-
∑¥≈Õß∑’Ë∑”°“√∫Ÿ√≥–¥â«¬§Õ¡‚æ‡¡Õ√å (F2000)
R : «— ¥ÿ∑“ß∑—πµ°√√¡∫Ÿ√≥–
DL : §«“¡≈÷°¢Õß√Õ¬ºÿ‡∑’¬¡
Z :  æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ
E :  Õ‘æÁÕ§´’‡√´‘π

Fig.   5 SEM photomicrograph at 500X depicts caries-like lesion and

caries inhibition zone adjacent to the compomer restoration

(F2000)

R : Restorative material

DL: Depth of artificial caries

Z : Caries inhibition zone

E : Epoxy resin
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√Ÿª∑’Ë  6 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ™π‘¥ àÕß°√“¥∑’Ë°”≈—ß¢¬“¬ 500
‡∑à“ · ¥ß√Õ¬ºÿ·≈–æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ∑’Ëæ∫„π
°≈ÿà¡∑¥≈Õß ∑’Ë∑”°“√∫Ÿ√≥–¥â«¬‡√´‘π§Õ¡‚æ ‘µ (Z250)
R : «— ¥ÿ∑“ß∑—πµ°√√¡∫Ÿ√≥–
DL: §«“¡≈÷°¢Õß√Õ¬ºÿ‡∑’¬¡
Z :  æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ
E : Õ‘æÁÕ§´’‡√´‘π

Fig.   6 SEM photomicrograph at 500X depicts caries-like lesion and

caries inhibition zone adjacent to the resin composite restora-

tion (Z250)

R : Restorative material

DL: Depth of artificial caries

Z : Caries inhibition zone

E : Epoxy resin

∫∑«‘®“√≥å

°“√∑¥≈Õßπ’È∑”√Õ¬ºÿ‡∑’¬¡„πÀâÕßªØ‘∫—µ‘°“√‡≈’¬π·∫∫ ¿“«–
§«“¡‡ª≈’Ë¬π·ª≈ß§«“¡‡ªìπ°√¥-¥à“ß„π™àÕßª“° ‡æ◊ËÕ„Àâ‡°‘¥ ¿“æ
∑’Ë¡’∑—Èß°“√ Ÿ≠‡ ’¬·√à∏“µÿ·≈–°“√§◊π°≈—∫¢Õß·√à∏“µÿ ‚¥¬„π “√-
≈–≈“¬∑’Ë∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬·√à∏“µÿ∑’Ë§à“§«“¡‡ªìπ°√¥-¥à“ß 4.3 ®–
¡’ à«πª√–°Õ∫¢Õß·§≈‡´’¬¡ øÕ ‡øµ ·≈–°√¥Õ–´‘µ‘°  à«π “√-
≈–≈“¬∑’Ë∑”„Àâ‡°‘¥°“√§◊π°≈—∫¢Õß·√à∏“µÿ ª√–°Õ∫¥â«¬·§≈‡´’¬¡
·≈–øÕ ‡øµ„π√–¥—∫∑’Ë¡’ ¿“«–Õ‘Ë¡µ—«∑’Ë§à“§«“¡‡ªìπ°√¥-¥à“ß 7
§≈â“¬°—∫§ÿ≥ ¡∫—µ‘¢ÕßπÈ”≈“¬„π°“√∑”„Àâ‡°‘¥°“√§◊π°≈—∫¢Õß·√à-
∏“µÿ «‘∏’°“√π’È‡ªìπ«‘∏’°“√∑’Ë‡À¡“– ”À√—∫∑¥ Õ∫°“√µâ“π∑“π°“√
‡°‘¥ºÿ´È”∑’Ëº‘«‡§≈◊Õ∫øíπ®“°«— ¥ÿ∑“ß∑—πµ°√√¡∫Ÿ√≥–33,44 ·¡â«à“
°“√∑¥≈Õßπ’È®–‰¡à‡À¡◊Õπ ¿“«–„π™àÕßª“°∑—ÈßÀ¡¥ ‡π◊ËÕß®“°‰¡à
 “¡“√∂∑”„Àâ‡°‘¥‰∫‚Õøî≈å¡ (biofilm) ∑’Ë‡ªìπ‚ª√µ’π∑’Ëµ°µ–°Õπ®“°
πÈ”‡À≈◊Õß‡Àß◊Õ° (gingival fluid) πÈ”≈“¬À√◊Õ¢Õß‡À≈«„π∑àÕ‡π◊ÈÕøíπ
(dentinal fluid) ‰¥â‡À¡◊Õπ°—∫ ¿“«–„π™àÕßª“°45 ·µà “¡“√∂· ¥ß
„Àâ‡ÀÁπº≈¢Õß«— ¥ÿ∫Ÿ√≥–∑’Ë¡’º≈µàÕ°“√µâ“π∑“π°“√‡°‘¥ºÿ́ È”„πº‘«-
‡§≈◊Õ∫øíππÈ”π¡ ‚¥¬æ∫«à“«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ·≈– “¡“√∂
ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å¡’ª√– ‘∑∏‘¿“æ„π°“√µâ“π∑“π°“√‡°‘¥ºÿ́ È”∑’Ë
º‘«‡§≈◊Õ∫øíπ ́ ÷Ëß Õ¥§≈âÕß°—∫º≈¢Õß°“√»÷°…“Õ◊Ëπ Ê ∑’Ëºà“π¡“46,47

„π°“√»÷°…“§√—Èßπ’È‰¥â∑”°“√∑¥≈Õß„π°≈ÿà¡«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπ
øíπ 5 ™π‘¥ ·¡â«à“„πªí®®ÿ∫—πæ∫«à“«— ¥ÿ„π°≈ÿà¡§Õ¡‚æ‡¡Õ√å·≈–‰®-
‚Õ‡¡Õ√å‰¡à‰¥â√—∫§«“¡π‘¬¡¡“°π—°„π°“√π”¡“„™â„π§≈‘π‘° ´÷ËßÕ“®
‡π◊ËÕß¡“®“°§ÿ≥ ¡∫—µ‘¢Õß«— ¥ÿπ—Èπ‰¡à‚¥¥‡¥àπ∑—Èß¥â“π§«“¡·¢Áß·√ß
¢Õß°“√¬÷¥µ‘¥°—∫øíπÀ√◊Õ°“√ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å48,49 ·µà∑—Èßπ’È¢âÕ¡Ÿ≈
∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’Èπà“®–¬—ß‡ªìπª√–‚¬™πå„π°“√‡ªìπ¢âÕ¡Ÿ≈
»÷°…“‡∫◊ÈÕßµâπ„π°≈ÿà¡¢Õß«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ

Table 2  Mean depth of lesions and caries inhibition zones of the restorative materials

Group of the restorative Number    Mean depth of lesions - µm Mean of caries inhibition zones -µm2

materials   (s.d.)   (s.d.)

Ketac molar 20 67.11 (21.24) 2142.45 (1307.12)

Vitremer 20 74.24 (30.68) 1273.51   (857.74)

Beautifil 20 75.72 (31.43)   587.58   (361.91)

F 2000 20 86.78 (28.86)   392.15   (180.71)

Z 250 20 98.48 (31.75)   100.74     (34.53)

    = Not siginificant  difference at 95%

µ“√“ß∑’Ë 2  §à“‡©≈’Ë¬§«“¡≈÷°¢Õß√Õ¬ºÿ ·≈–§à“‡©≈’Ë¬æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ¢Õß«— ¥ÿ∑“ß∑—πµ°√√¡∫Ÿ√≥–
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°“√»÷°…“π’È‡ªìπ°“√»÷°…“„πøíππÈ”π¡´÷Ëßæ∫«à“§à“‡©≈’Ë¬§«“¡-
≈÷°¢Õß√Õ¬ºÿ∑’Ëº‘«‡§≈◊Õ∫øíπ¡“°°«à“∑’Ë«—¥‰¥â„πøíπ·∑â  „π°“√»÷°…“
¢Õß Gonzalez ·≈–§≥– „πªï §.».200430 ́ ÷ËßÕ“®‡°‘¥®“°‚§√ß √â“ß
·≈–Õß§åª√–°Õ∫∑“ß‡§¡’¢Õßøíπ·∑â·≈–øíππÈ”π¡∑’Ë¡’§«“¡·µ°-
µà“ß°—π  àßº≈„Àâº‘«‡§≈◊Õ∫øíπ¢ÕßøíππÈ”π¡¡’§«“¡µâ“π∑“πµàÕ
°√¥‰¥âπâÕ¬°«à“øíπ·∑â37 ·≈–‡°‘¥√Õ¬ºÿ„πº‘«‡§≈◊Õ∫øíππÈ”π¡‡√Á«
°«à“„πøíπ·∑â38-40 Õ¬à“ß‰√°Áµ“¡ ®“°º≈°“√»÷°…“§√—Èßπ’È æ∫«à“«— ¥ÿ∑“ß
∑—πµ°√√¡∫Ÿ√≥–∑’Ë “¡“√∂ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å‰¥â  “¡“√∂µâ“π-
∑“π°“√‡°‘¥ºÿ́ È”„πº‘«‡§≈◊Õ∫øíππÈ”π¡·≈–∑”„Àâ‡°‘¥æ◊Èπ∑’Ë¢Õß°“√
§«“¡µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ‰¥â‡™àπ‡¥’¬«°—∫°“√»÷°…“„πøíπ·∑â30

°“√»÷°…“π’Èæ∫«à“°≈ÿà¡∑¥≈Õß∑’Ë∫Ÿ√≥–¥â«¬‡√´‘π§Õ¡‚æ ‘µ
(Z250)  ¡’§à“‡©≈’Ë¬§«“¡≈÷°¢Õß√Õ¬ºÿ∑’Ëº‘«‡§≈◊Õ∫øíπ‡°‘¥¢÷ÈπÕ¬à“ß¡“°
‡™àπ‡¥’¬«°—∫„πÀ≈“¬°“√»÷°…“∑’Ëºà“π¡“26,31 ‚¥¬„π°“√»÷°…“π’Èæ∫
«à“§à“‡©≈’Ë¬§«“¡≈÷°¢Õß√Õ¬ºÿ∑’Ëº‘«‡§≈◊Õ∫øíπ¡“°°«à“°≈ÿà¡∑¥≈Õß
Õ◊Ëπ Ê ́ ÷Ëß‡ªìπ«— ¥ÿ∑“ß∑—πµ°√√¡∫Ÿ√≥–∑’Ë “¡“√∂ª≈¥ª≈àÕ¬ø≈ŸÕÕ-
‰√¥å‰¥âÕ¬à“ß¡’π—¬ ”§—≠ ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Glasspoole ·≈–
§≥– „πªï §.».200147 ·≈–°“√»÷°…“¢Õß Dionysopoulos ·≈–§≥–
„πªï §.».199412 æ∫«à“°≈ÿà¡∑¥≈Õß∑’Ë∫Ÿ√≥–¥â«¬‡√´‘π§Õ¡‚æ ‘µ¡’
§à“‡©≈’Ë¬§«“¡≈÷°¢Õß√Õ¬ºÿ¡“°°«à“°≈ÿà¡∑¥≈Õß∑’Ë∫Ÿ√≥–¥â«¬«— ¥ÿ∑“ß
∑—πµ°√√¡∫Ÿ√≥–∑’Ë “¡“√∂ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥åÕ¬à“ß¡’π—¬ ”§—≠

°“√»÷°…“π’Èæ∫«à“°≈ÿà¡∑¥≈Õß∑’Ë∫Ÿ√≥–¥â«¬°≈“ ‰Õ‚Õ‚π-
‡¡Õ√å´’‡¡πµå (Ketac molar) ¡’æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ
¡“°°«à“‰®‚Õ‡¡Õ√å (Beautifil) §Õ¡‚æ‡¡Õ√å (F2000) ·≈–‡√´‘π§Õ¡-
‚æ ‘µ (Z250) Õ¬à“ß¡’π—¬ ”§—≠ ´÷Ëß‡ªìπº≈¡“®“°§«“¡ “¡“√∂„π
°“√ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å¢Õß°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå∑’Ë¡’ª√‘¡“≥
¡“°18,21,50,51 ·≈– “¡“√∂ª≈¥ª≈àÕ¬ÕÕ°¡“‰¥â‡ªìπ√–¬–‡«≈“π“π
À≈—ß®“°ªØ‘°‘√‘¬“°“√·¢Áßµ—«18 πÕ°®“°π’È¬—ßæ∫«à“°≈“ ‰Õ‚Õ‚π-
‡¡Õ√å´’‡¡πµå¬—ß “¡“√∂√—∫ø≈ŸÕÕ‰√¥å‡¢â“‰ª„πµ—««— ¥ÿ‰¥â ‡¡◊ËÕ¡’°“√
 —¡º— °—∫·À≈àß∑’Ë„Àâø≈ŸÕÕ‰√¥å (fluoride source)50,52,53 µà“ß Ê ‡™àπ
πÈ”¬“∫â«πª“°∑’Ë¡’ø≈ŸÕÕ‰√¥å ‡ªìπµâπ

„π°“√»÷°…“π’Èæ∫«à“‡√´‘π‚¡¥‘ø“¬¥å °≈“ ‰Õ‚Õ‚π‡¡Õ√å´’-
‡¡πµå (Vitremer) ·≈–°≈“ ‰Õ‚Õ‚π‡¡Õ√ǻ ’‡¡πµå (Ketac molar) ∑”„Àâ
‡°‘¥æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ‰¥â‰¡à·µ°µà“ß°—πÕ¬à“ß¡’
π—¬ ”§—≠ ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Dunne ·≈–§≥– „πªï §.».
199413 ·≈– Gonzalez ·≈–§≥– „πªï §.».200430 ∑—Èßπ’ÈÕ“®‡π◊ËÕß
¡“®“°°“√∑’Ë¡’ª√‘¡“≥ø≈ŸÕÕ‰√¥å∑’Ëª≈¥ª≈àÕ¬‰¥â„°≈â‡§’¬ß°—π ∑”„Àâ
ª√– ‘∑∏‘¿“æ„π°“√∑”„Àâ‡°‘¥æ◊Èπ∑’Ëµâ“π∑“π°“√‡°‘¥√Õ¬ºÿ‰¡àµà“ß°—π54

„π°“√»÷°…“π’Èæ∫«à“§Õ¡‚æ‡¡Õ√å (F2000)  “¡“√∂∑”„Àâ‡°‘¥
æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π√Õ¬ºÿ‰¥â ‡™àπ‡¥’¬«°—∫À≈“¬°“√»÷°…“°àÕπ

Àπâ“π’È55-57 ∂÷ß·¡â«à“®–πâÕ¬°«à“æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥øíπºÿ
∑’Ëæ∫„π°≈“ ‰Õ‚Õ‚π‡¡Õ√å´’‡¡πµå°Áµ“¡ πÕ°®“°π’È¬—ßæ∫«à“°≈ÿà¡
∑¥≈Õß∑’Ë∫Ÿ√≥–¥â«¬§Õ¡‚æ‡¡Õ√å (F2000) ·≈–‰®‚Õ‡¡Õ√å (Beautifil)
¡’æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠ ´÷ËßÕ“®‡ªìπº≈®“°°“√ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å∑’Ë‰¡à·µ°µà“ß°—π
‡™àπ‡¥’¬«°—∫°“√»÷°…“°àÕπÀπâ“π’È∑’Ë°≈à“««à“ø≈ŸÕÕ‰√¥å∑’Ëª≈àÕ¬ÕÕ°
¡“®“°§Õ¡‚æ‡¡Õ√å·≈–‰®‚Õ‡¡Õ√åπ—Èπ‰¡à¡’§«“¡µà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠58

°“√»÷°…“π’Èæ∫«à“°≈ÿà¡∑¥≈Õß∑’Ë∑”°“√∫Ÿ√≥–¥â«¬‡√ ‘́π§Õ¡-
‚æ ‘µ (Z250) æ∫æ◊Èπ∑’Ë¢Õß°“√µâ“π∑“π°“√‡°‘¥√Õ¬ºÿ ·µàæ◊Èπ∑’Ë¢Õß
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Original Article

Abstract
This study compared the demineralization inhibition properties of tooth-colored re-

storative materials in enamel of primary teeth. Materials evaluated included conven-
tional glass ionomer (Ketac molar, 3M-ESPE, USA ), resin modified glass ionomer
(Vitremer, 3M-ESPE, USA), giomer (Beautifil, Shofu Inc, Japan), compomer (F2000,
3M-ESPE, USA) and resin composite (Z250, 3M-ESPE, USA). Class V preparations
were made at enamel surface on labial and lingual sides of 50 extracted human decidu-
ous anterior teeth. The teeth were randomly divided into five groups of 10 and restored
with the restorative materials used in this study. The restored teeth were stored in dis-
tilled water at 37oC for 1 week. The specimens were immersed in demineralizing solution
for 6 hours and 17.5 hours in remineralizing solution per day. The continuous cycles of
demineralization and remineralization were carried out for 7 days. Split in half bucco-
lingual longitudinal sections were examined with a scanning electron microscope, depth
of lesion and caries inhibition zone measurements were made using an image analysis
software. All data were subjected to statistical analyses by ANOVA at 0.05 significant
level. The results of this study showed that the conventional glass ionomer provided the
highest protection against caries attack and the resin composite provided the least. The
ranked efficacy of restorative materials examined in this study, from highest to lowest,
were conventional glass ionomer (Ketac molar), resin modified glass ionomer (Vitremer),
giomer (Beautifil), compomer (F2000) and resin composite (Z250), respectively.

Key  words: artificial caries lesion; caries inhibition zone; depth of lesion; fluoride; tooth-
colored restorative materials
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