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∫∑§—¥¬àÕ
°“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«μàÕ§«“¡

À¬“∫º‘«¢Õß‡√´‘π§Õ¡‚æ ‘μμà“ß™π‘¥ ‰¥â·°à π“‚πøî≈≈å‡√´‘π§Õ¡‚æ ‘μ (Premisa, Kerr, Califf.,
USA; Filtek Z350, 3M ESPE, Minn., USA) ‰Œ∫√‘¥‡√ ‘́π§Õ¡‚æ ‘μ (Point 4, Califf., USA; Filtek
Z250, 3M ESPE, Minn., USA) ·≈–‰¡‚§√øî≈≈å‡√ ‘́π§Õ¡‚æ ‘μ (Clearfil ST, Kurary Medical,
Osaka, Japan; Durafil VS, Hareeus Kulzer, Wehrheim, Germany) ·≈–‡ª√’¬∫‡∑’¬∫§à“
§«“¡·μ°μà“ßæ◊Èπº‘«À≈ÿ¡¢Õß‡√´‘π§Õ¡‚æ ‘μ‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“™π‘¥‡¥’¬«°—π·≈–μà“ß
™π‘¥°—π ‚¥¬‡μ√’¬¡™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μ°≈ÿà¡≈– 14 ™‘Èπ «—¥§«“¡À¬“∫º‘«°àÕπ∑¥ Õ∫
‚¥¬æ‘®“√≥“®“°§à“æ◊Èπº‘«À≈ÿ¡ ®“°π—Èπ·™àμ—«Õ¬à“ß∑—ÈßÀ¡¥„π‡§√◊ËÕß¥◊Ë¡™“ 5 «‘π“∑’  ≈—∫°—∫
·™àπÈ”≈“¬‡∑’¬¡ 5 «‘π“∑’ ®π§√∫ 10 √Õ∫ ·≈â«·™à™‘Èπμ—«Õ¬à“ß„ππÈ”≈“¬‡∑’¬¡®π§√∫ 24
™—Ë«‚¡ß ∑”´È”„À¡à„π≈—°…≥–‡¥‘¡®π§√∫ 5 √Õ∫ «—¥§à“æ◊Èπº‘«À≈ÿ¡¢Õß™‘Èπμ—«Õ¬à“ß∑—ÈßÀ¡¥
·≈–μ√«® ¿“æº‘«À≈—ß∑¥ Õ∫ π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå¥â«¬ ∂‘μ‘°“√∑¥ Õ∫§«“¡·ª√-
ª√«π Õß∑“ß·∫∫«—¥´È” (two-way ANOVA with repeated measurement) ·≈–‡ª√’¬∫‡∑’¬∫
§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡¥â«¬°“√∑¥ Õ∫∑Ÿ°’¬å (Tukey HSD) ·≈–°“√∑¥ Õ∫∑’ ”À√—∫
°≈ÿà¡μ—«Õ¬à“ß Õß°≈ÿà¡∑’Ë —¡æ—π∏å°—π (Paired-t test) ∑’Ë√–¥—∫π—¬ ”§—≠ .05 (� = .05) º≈°“√
»÷°…“æ∫«à“‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«∑”„Àâ‡√´‘π§Õ¡‚æ ‘μ∑ÿ°™π‘¥¡’§«“¡À¬“∫‡æ‘Ë¡¢÷Èπ
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < .05) ¬°‡«âπ‡√ ‘́π§Õ¡‚æ ‘μ°≈ÿà¡øî≈‡∑§ ’́ 350 (Filtek Z350)
(p > .05) À≈—ß·™à‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“« §à“§«“¡·μ°μà“ßæ◊Èπ∑’ËÀ≈ÿ¡°àÕπ·≈–À≈—ß
·™à¢Õßπ“‚πøî≈≈å‡√´‘π§Õ¡‚æ ‘μ¡’§à“πâÕ¬°«à“‰¡‚§√øî≈≈å‡√´‘π§Õ¡‚æ ‘μ·≈–‰Œ∫√‘¥‡√´‘π-
§Õ¡‚æ ‘μμ“¡≈”¥—∫ ·≈–§à“§«“¡·μ°μà“ß¢Õßæ◊Èπº‘«À≈ÿ¡¢Õß‡√´‘π§Õ¡‚æ ‘μ à«π„À≠à
‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«¡’¡“°°«à“‡§√◊ËÕß¥◊Ë¡™“¢“« ·μà‰¡à·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘μ‘ (p > .05) ¬°‡«âπ°≈ÿà¡øî≈‡∑§ ’́ 350 ·≈– ‡§≈’¬øî≈‡Õ ∑’ (Clearfil ST) °“√»÷°…“π’È
¡’¢âÕ √ÿª«à“‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«∑”„Àâ«— ¥ÿ∫Ÿ√≥–‡√´‘π§Õ¡‚æ ‘μ¡’§«“¡À¬“∫º‘«
‡æ‘Ë¡¢÷Èπ

∫∑π”

ªí®®ÿ∫—π«— ¥ÿ∫Ÿ√≥–‡√´‘π§Õ¡‚æ ‘μ‰¥â∂Ÿ°æ—≤π“‡æ◊ËÕ “¡“√∂∫Ÿ√≥–øíπ„Àâ¡’§«“¡
 «¬ß“¡·≈–¡’§ÿ≥ ¡∫—μ‘‡™‘ß°≈∑’Ë¥’¬‘Ëß¢÷Èπ ª√–°Õ∫°—∫√–∫∫ “√¬÷¥μ‘¥ (adhesive systems)
‰¥â∂Ÿ°æ—≤π“¡“°¢÷Èπ ∑”„Àâ§«“¡·¢Áß·√ß¢Õßæ—π∏– (bond strength) √–À«à“ßøíπ·≈–‡√´‘π§Õ¡-
‚æ ‘μ‡æ‘Ë¡¡“°¢÷Èπ ‡√ ‘́π§Õ¡‚æ ‘μ®÷ß‰¥â√—∫§«“¡π‘¬¡„π°“√∫Ÿ√≥–øíπÕ¬à“ß°«â“ß¢«“ß
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‡√´‘π§Õ¡‚æ ‘μ‡ªìπ«— ¥ÿ∑’Ëª√–°Õ∫¥â«¬ 3 «—Ø¿“§ ‰¥â·°à
‡√ ‘́π·¡∑√‘° ǻ (resin matrix)  “√§Ÿà§«∫ (coupling agent) ·≈– “√
Õ—¥·∑√° (filler)1,2 ´÷Ëß¢π“¥ “√Õ—¥·∑√°∑’Ë·μ°μà“ß°—π∑”„Àâ “¡“√∂
·∫àß‡√´‘π§Õ¡‚æ ‘μμ“¡¢π“¥ “√Õ—¥·∑√°·≈–°“√„™âß“π3,4 °≈à“«
§◊Õ ‰¡‚§√øî≈≈å‡√´‘π§Õ¡‚æ ‘μ (microfill resin composite) ª√–°Õ∫
¥â«¬ “√Õ—¥·∑√°ª√–‡¿∑§Õ≈≈Õ¬¥Õ≈´‘≈‘°“  “√Õ—¥·∑√°¡’¢π“¥
‡©≈’Ë¬ 0.04-0.4 ‰¡§√Õπ  “√Õ—¥·∑√°¢π“¥‡≈Á°∑”„Àâ¢—¥·μàß‰¥âßà“¬
º‘«‡√’¬∫  «¬ß“¡·μà¡’§«“¡·¢Áß·√ßμË” ‡√´‘π§Õ¡‚æ ‘μ¥—Èß‡¥‘¡
(traditional resin composite)  “√Õ—¥·∑√°„π‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥π’È
Õ“®‡ªìπ·°â«·∫‡√’¬¡ ·°â«‚∫√Õπ ≈‘‡∑’¬¡Õ–≈Ÿ¡‘‡π’¬¡´‘≈‘‡°μ ·°â«
 μ√Õπ‡∑’¬¡ ·°â«¬‘∑‡∑√’¬¡ ‡´Õ√å‚§‡π’¬¡ ·°â«·∫‡√’¬¡ Õ–≈Ÿ¡‘π“
‘́≈‘‡°μÀ√◊Õº≈÷°§«Õμ ǻ ‚¥¬¡’√Ÿª√à“ß·μ°μà“ß°—π ·≈– “√Õ—¥·∑√°

¡’¢π“¥‡©≈’Ë¬ 10-20 ‰¡§√Õπ ‡√´‘π§Õ¡‚æ ‘μ™π‘¥π’È¡’§«“¡·¢Áß·√ß
 Ÿß·μà¢—¥·μàß„Àâ‡ß“ß“¡·≈– «¬ß“¡¬“° ‰Œ∫√‘¥‡√´‘π§Õ¡‚æ ‘μ
(hybrid resin composite) ª√–°Õ∫¥â«¬ “√Õ—¥·∑√° 2 ™π‘¥ §◊Õ
 “√Õ—¥·∑√°¢π“¥„À≠à́ ÷Ëß¡’¢π“¥‡©≈’Ë¬ 15-20 ‰¡§√Õπ·≈– “√Õ—¥-
·∑√°ª√–‡¿∑§Õ≈≈Õ¬¥Õ≈´‘≈‘°“¡’¢π“¥‡©≈’Ë¬ 0.04-0.4 ‰¡§√Õπ
°“√„ à “√Õ—¥·∑√°ª√–‡¿∑§Õ≈≈Õ¬¥Õ≈ ‘́≈‘°“∑”„Àâ‡√ ‘́π§Õ¡‚æ-
 ‘μ¡’ª√‘¡“≥ “√Õ—¥·∑√°¡“°¢÷Èπ ∑”„Àâ«— ¥ÿπ’È¡’§ÿ≥ ¡∫—μ‘∑“ß
°“¬¿“æ·≈–‡§¡’¥’¢÷Èπ  “¡“√∂„™â∫Ÿ√≥–„πøíπÀ≈—ß·≈–¢—¥·μàß‰¥â
 «¬ß“¡°«à“‡√´‘π§Õ¡‚æ ‘μ¥—Èß‡¥‘¡ ·μàπâÕ¬°«à“‰¡‚§√øî≈≈å‡√´‘π-
§Õ¡‚æ ‘μ ∑”„Àâ®”°—¥°“√„™âß“π‡©æ“–°“√∫Ÿ√≥–„πøíπÀ≈—ß·≈–
øíπÀπâ“„π∫“ß°√≥’‡∑à“π—Èπ μàÕ¡“‰¥â¡’°“√º≈‘μ “√Õ—¥·∑√°∑’Ë¡’
¢π“¥‡≈Á°°«à“ “√Õ—¥·∑√°„π°≈ÿà¡‰Œ∫√‘¥‡√ ‘́π§Õ¡‚æ ‘μ ‚¥¬ “√
Õ—¥·∑√°¡’¢π“¥‡©≈’Ë¬ 0.4-0.6 ‰¡§√Õπ ‡√’¬°‡√´‘π§Õ¡‚æ ‘μ„π
°≈ÿà¡π’È«à“‰¡‚§√‰Œ∫√‘¥‡√´‘π§Õ¡‚æ ‘μ (microhybrid resin composite)
´÷Ëß “¡“√∂„™â∫Ÿ√≥–‰¥â∑—ÈßøíπÀπâ“·≈–øíπÀ≈—ß‡æ√“–¡’§«“¡·¢Áß·√ß
‡∑’¬∫‡∑à“‰Œ∫√‘¥‡√´‘π§Õ¡‚æ ‘μ ¢—¥·μàß‰¥â‡√’¬∫·≈–‡ß“ß“¡„°≈â‡§’¬ß
‰¡‚§√øî≈≈å‡√´‘π§Õ¡‚æ ‘μ3,4 ·μà∂â“¡’°“√ ÷°°√àÕπ‡°‘¥¢÷Èπæ∫«à“
‰Œ∫√‘¥‡√´‘π§Õ¡‚æ ‘μ·≈–‰¡‚§√‰Œ∫√‘¥‡√´‘π§Õ¡‚æ ‘μ®–¡’º‘«
¢√ÿ¢√–·≈–‰¡à‡√’¬∫‡∑à“‰¡‚§√øî≈≈å‡√´‘π§Õ¡‚æ ‘μ ‡π◊ËÕß®“°¢π“¥
 “√Õ—¥·∑√°„π‡√´‘π§Õ¡‚æ ‘μ¡’º≈μàÕ§«“¡À¬“∫º‘« ‚¥¬‡√´‘π-
§Õ¡‚æ ‘μ∑’Ë¡’ “√Õ—¥·∑√°¢π“¥„À≠à®– ÷°°√àÕπ·≈–¡’§«“¡À¬“∫-
º‘«¡“°°«à“‡√ ‘́π§Õ¡‚æ ‘μ∑’Ë¡’ “√Õ—¥·∑√°¢π“¥‡≈Á°5

„πªí®®ÿ∫—ππ“‚π‡∑§‚π‚≈¬’ (nanotechnology) ∂Ÿ°π”¡“„™â
º≈‘μ “√Õ—¥·∑√°∑’Ë¡’¢π“¥‡≈Á° ́ ÷Ëß¡’¢π“¥‡©≈’Ë¬ 0.005-0.01 ‰¡§√Õπ
‚¥¬‡√’¬°‡√´‘π§Õ¡‚æ ‘μ„π°≈ÿà¡π’È«à“π“‚πøî≈≈å‡√´‘π§Õ¡‚æ ‘μ  “√-
Õ—¥·∑√°¢π“¥‡≈Á°∑”„Àâ‡√´‘π§Õ¡‚æ ‘μ¡’ª√‘¡“≥ “√Õ—¥·∑√°¡“°
¢÷Èπ ∑”„Àâ«— ¥ÿ¡’§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ·≈–‡§¡’¥’¢÷Èπ  “¡“√∂„™â

∫Ÿ√≥–‰¥â∑—ÈßøíπÀπâ“·≈–øíπÀ≈—ß ¢—¥·μàß‰¥âßà“¬ º‘«‡√’¬∫·≈–
 «¬ß“¡ÿ6,7 Õ¬à“ß‰√°Áμ“¡ „πªí®®ÿ∫—π‡√´‘π§Õ¡‚æ ‘μ∑’Ëπ‘¬¡„™â‰¥â·°à
π“‚πøî≈≈å‡√ ‘́π§Õ¡‚æ ‘μ ‰¡‚§√øî≈≈å‡√ ‘́π§Õ¡‚æ ‘μ ·≈–‰Œ∫√‘¥-
‡√ ‘́π§Õ¡‚æ ‘μ

°“√¥◊Ë¡‡§√◊ËÕß¥◊Ë¡™“‰¥â√—∫§«“¡π‘¬¡‡ªìπÕ—π¥—∫ Õß¢Õß‚≈°
√Õß®“°πÈ”8 ‚¥¬‡©æ“–‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“« ÷́Ëß‰¥â√—∫§«“¡
π‘¬¡¡“°¢÷Èπ„πªí®®ÿ∫—π ‡π◊ËÕß®“°‡ªìπ‡§√◊ËÕß¥◊Ë¡∑’Ë¡’°≈‘Ëπ·≈–√ ™“μ‘¥’
√«¡∑—Èß¡’ª√–‚¬™πåμàÕ ÿ¢¿“æ Õ¬à“ß‰√°Áμ“¡ ‡§√◊ËÕß¥◊Ë¡™“¡’ƒ∑∏‘Ï‡ªìπ
°√¥9 ´÷ËßÕ“®¡’º≈μàÕ§ÿ≥ ¡∫—μ‘¢Õß‡√´‘π§Õ¡‚æ ‘μ10-12 ‰¥â·°à §«“¡
·¢Áßº‘« ·≈–§«“¡À¬“∫º‘« °“√»÷°…“∑’Ëºà“π¡“¢Õß‡§√◊ËÕß¥◊Ë¡™“μàÕ
‡√´‘π§Õ¡‚æ ‘μ  à«π„À≠à‡ªìπ°“√»÷°…“‡°’Ë¬«°—∫°“√μ‘¥ ’ §«“¡
§ß∑π¢Õß ’‡√´‘π§Õ¡‚æ ‘μμàÕ™“™π‘¥„¥™π‘¥Àπ÷Ëß ·≈–‡ªìπ°“√»÷°…“
„π≈—°…≥–·™à‡√´‘π§Õ¡‚æ ‘μ„π‡§√◊ËÕß¥◊Ë¡™“μàÕ‡π◊ËÕß°—ππ“π 24
™—Ë«‚¡ß ®“°π—Èπ®÷ßπ”¢÷Èπ¡“«—¥§à“°“√μ‘¥ ’13-17 ´÷ËßÕ“®‰¡à‰¥â‡≈’¬π·∫∫
 ¿“«–„°≈â‡§’¬ß°—∫°“√∫√‘‚¿§„π™’«‘μª√–®”«—π´÷Ëß‡ªìπ°“√¥◊Ë¡„π
≈—°…≥–‰¡àμàÕ‡π◊ËÕß ·≈–°“√»÷°…“‡°’Ë¬«°—∫º≈¢Õß™“μàÕ§ÿ≥ ¡∫—μ‘
∑“ß°“¬¿“æ ‰¥â·°à §«“¡·¢Áßº‘« §«“¡À¬“∫º‘« °“√μ‘¥ ’ ¬—ß¡’
°“√»÷°…“πâÕ¬ Õ’°∑—Èß„πªí®®ÿ∫—π«— ¥ÿ∫Ÿ√≥–‡√´‘π§Õ¡‚æ ‘μ¡’„Àâ‡≈◊Õ°
„™âÀ≈“¬™π‘¥ ®÷ß‡ªìπ∑’Ëπà“ π„®«à“™“™π‘¥μà“ß Ê ¡’º≈μàÕ§ÿ≥ ¡∫—μ‘
∑“ß°“¬¿“æ‰¥â·°à §«“¡À¬“∫º‘«À√◊Õ‰¡à ´÷Ëß§«“¡À¬“∫º‘«¢Õß
‡√´‘π§Õ¡‚æ ‘μ “¡“√∂‡ª≈’Ë¬π·ª≈ß‰ª‰¥â®“°À≈“¬ “‡Àμÿ¥â«¬°—π
®“°°“√»÷°…“¢Õß Tanthanuch and Patanapiradej18 æ∫«à“ ¿“«–
§«“¡‡ªìπ°√¥ àßº≈μàÕ§ÿ≥ ¡∫—μ‘¢Õß«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ™π‘¥
μà“ß Ê √«¡∑—Èß¡’°“√‡ª≈’Ë¬π·ª≈ß§à“§«“¡À¬“∫º‘«·≈–‡°‘¥°“√
 ÷°°√àÕπ¢÷Èπ‰¥â πÕ°®“°π’È§«“¡ “¡“√∂„π°“√¥Ÿ¥πÈ”¢Õß«— ¥ÿ‡ªìπ
Õ’°ªí®®—¬Àπ÷Ëß∑’Ë∑”„Àâ«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπøíπ¡’§à“§«“¡À¬“∫º‘«·≈–
°“√ ÷°°√àÕπ‡æ‘Ë¡¢÷Èπ‰¥â‡™àπ°—π √«¡∂÷ß‰«πå·≈–‡§√◊ËÕß¥◊Ë¡∑’Ë¡’ à«πº ¡
¢Õß·Õ≈°ÕŒÕ≈å ∑”„Àâ‡√ ‘́π§Õ¡‚æ ‘μ¡’°“√ ÷°°√àÕπ‡æ‘Ë¡¢÷ÈπÕ¬à“ß
¡’π—¬ ”§—≠ ‡π◊ËÕß®“°·Õ≈°ÕŒÕ≈å∑’Ë‡ªìπ à«πº ¡„π‡§√◊ËÕß¥◊Ë¡∑”„Àâ
‚æ≈’‡¡Õ√å·¡∑√‘°´å¡’§«“¡ÕàÕπμ—«¡“°¢÷Èπ  “√Õ—¥·∑√°À≈ÿ¥ÕÕ°
®“°‡√´‘π·¡∑√‘°´åßà“¬¢÷Èπ  àßº≈„Àâ‡√´‘π§Õ¡‚æ ‘μ¡’§«“¡À¬“∫º‘«
·≈–‡°‘¥°“√ ÷°°√àÕπ¢÷ÈπÕ¬à“ß√«¥‡√Á«17 ¥—ßπ—Èπ°“√»÷°…“π’È®÷ß¡’«—μ∂ÿ-
ª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«μàÕ§«“¡
À¬“∫º‘«¢Õß«— ¥ÿ∫Ÿ√≥–‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥μà“ß°—π ‰¥â·°à π“‚π-
øî≈≈å‡√ ‘́π§Õ¡‚æ ‘μ ‰Œ∫√‘¥‡√ ‘́π§Õ¡‚æ ‘μ ·≈–‰¡‚§√øî≈≈å‡√ ‘́π-
§Õ¡‚æ ‘μ ·≈–‡ª√’¬∫‡∑’¬∫§à“§«“¡·μ°μà“ßæ◊Èπº‘«À≈ÿ¡ (surface of
holes) ¢Õß‡√´‘π§Õ¡‚æ ‘μ·μà≈–™π‘¥‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«
·≈–™“¢“«
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«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

°“√‡μ√’¬¡™‘Èπμ—«Õ¬à“ß‡√ ‘́π§Õ¡‚æ ‘μ
‡√´‘π§Õ¡‚æ ‘μ∑’Ë‡≈◊Õ°„™â„π°“√»÷°…“π’È¡’ 3 ™π‘¥ Ê ≈– 2

‡§√◊ËÕßÀ¡“¬°“√§â“¥—ßμ“√“ß∑’Ë 1 ‡μ√’¬¡™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μ
™π‘¥≈– 28 ™‘Èπ ‚¥¬„ à‡√´‘π§Õ¡‚æ ‘μ„π·¡à·∫∫‚æ≈’‡∑∑√“ø≈ŸÕÕ-
‚√‡Õ∑‘≈’π (polytetrafluoroethylene: PTFE) √Ÿª«ß·À«π ¢π“¥‡ âπ
ºà“π»Ÿπ¬å°≈“ß 13 ¡‘≈≈‘‡¡μ√ Àπ“ 2 ¡‘≈≈‘‡¡μ√∑’Ë«“ß∫π·ºàπ°√–®°-
„ „Àâ‡μÁ¡·πàπ ·≈â«ªî¥∑—∫¥â«¬·ºàπ°√–®°„  (glass cover slip) „Àâ
·π∫ π‘∑ °¥¥â«¬·∑àßπÈ”Àπ—° 20 °‘‚≈°√—¡ ‡æ◊ËÕ‰≈à«— ¥ÿ à«π‡°‘π
ÕÕ° ®“°π—Èππ”·∑àßπÈ”Àπ—°ÕÕ°·≈â«©“¬· ß¥â«¬‡§√◊ËÕß©“¬· ß
™π‘¥Œ“‚≈‡®π (Translux EC; Haraeus Kulzer, Wehrheim, Germany)
· ß∑’Ëμ“§π¡Õß‡ÀÁπ‰¥â (visible light) §«“¡¬“«§≈◊Ëπ· ß 400-500

π“‚π‡¡μ√) ‡ªìπ‡«≈“ 40 «‘π“∑’ ‚¥¬μ√«® Õ∫§«“¡‡¢â¡· ß (Cure
Rite; L.D. Caulk, Milford, Del., USA) „ÀâÕ¬Ÿà„π√–¥—∫ 400 ¡‘≈≈‘«—μμå
μàÕμ“√“ß‡´πμ‘‡¡μ√ °àÕπ©“¬ π”‡√´‘π§Õ¡‚æ ‘μÕÕ°®“°·¡à·∫∫
©“¬· ß È́”Õ’°§√—Èß‡ªìπ‡«≈“ 40 «‘π“∑’ ‡æ◊ËÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“°“√‡°‘¥
æÕ≈‘‡¡Õ√å ¡∫Ÿ√≥å

°“√‡μ√’¬¡‡§√◊ËÕß¥◊Ë¡™“∑¥ Õ∫
‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«∑’Ë‡≈◊Õ°„™â„π°“√»÷°…“π’È æ‘®“√≥“

®“°‡§√◊ËÕß¥◊Ë¡™“ ”‡√Á®√Ÿª„π∑âÕßμ≈“¥∑’Ë¡’ à«πª√–°Õ∫¢Õß™“‡¢’¬«
·≈–™“¢“«¡“°∑’Ë ÿ¥™π‘¥≈– 1 ‡§√◊ËÕßÀ¡“¬°“√§â“¥—ßμ“√“ß∑’Ë 2
π”‡§√◊ËÕß¥◊Ë¡™“∑—Èß 2 ™π‘¥ ¡“«—¥§à“§«“¡‡ªìπ°√¥-¥à“ß °àÕπ∑¥ Õ∫
¥â«¬‡§√◊ËÕß«—¥§«“¡‡ªìπ°√¥-¥à“ß (pH meter) (ORION 900A; Orion
Research Inc., Boston, Mass., USA) ∫—π∑÷°§à“∑’Ë«—¥‰¥â

Type Tradename Average Matrix Filler Manufacturer

particle size

(�����m)

Filtek Z350 0.02 Bis-GMAa, TEGDMAb Zirconia, silica 3M ESPE, St. Paul,

UDMAc, Bis-EMAd  Minn., USA

Premisa 0.4 Bis-GMAa, TEGDMAb Prepolymerized filler, Kerr Corp.,

barium glass, Orange, Calif.,

silica USA

Filtek Z250 0.6 Bis-GMAa, UDMAc, Zirconia, silica 3M ESPE, St. Paul,

Bis-EMAd  Minn., USA

Point 4 0.4 Bis-GMAa Barium glass Kerr Corp.,

Orange, Calif.,

USA

Clearfil ST 0.04 Bis-GMAa, TEGDMAb Colloidal silica Kurary Medical Inc.,

Osaka, Japan

Durafil VS 0.04 Bis-GMAa, EGDMAb, Colloidal silica Haraeus Kulzer,

UDMAc Wehrheim,

Germany

aBis-GMA, Bisphenol-glycidyl methacrylate; bTEGDMA, Triethyleneglycol dimethacrylate; cUDMA, Urethanethyl dimethaacrylate; dBis-EMA, Bisphenol-

polyethylene glycol dimethacrylate.

μ“√“ß∑’Ë 1 ‡√´‘π§Õ¡‚æ ‘μ∑’Ë‡≈◊Õ°„™â„π°“√»÷°…“π’È
Table 1 Resin composite used in this study
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°≈ÿà¡≈– 2 ™‘Èπ ‡æ◊ËÕμ√«® ¿“æº‘«°àÕπ∑¥ Õ∫¥â«¬°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥ (JSM model 5800LV; JEOL, Tokyo,
Japan) °”≈—ß¢¬“¬ 600 ‡∑à“ ‚¥¬π”™‘Èπμ—«Õ¬à“ß≈â“ßπÈ”°≈—Ëπ‡ªìπ‡«≈“
5 π“∑’ ´—∫·Àâß ·≈â«¬÷¥™‘Èπμ—«Õ¬à“ß∫π·∑àπÕ–≈Ÿ¡‘‡π’¬¡¢π“¥‡ âπ-
ºà“π»Ÿπ¬å°≈“ß 13 ¡‘≈≈‘‡¡μ√  Ÿß 10 ¡‘≈≈‘‡¡μ√ ®“°π—ÈπÕ∫·Àâß°àÕπ
‡§≈◊Õ∫¥â«¬∑Õß (SPI-module sputter; SPI Supplies, West Chester,
Pa., USA) ®“°π—Èπμ√«® ¿“æº‘«™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μ¿“¬-
À≈—ß·™à‡§√◊ËÕß¥◊Ë¡™“Õ’°§√—Èß

π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“«‘‡§√“–Àå∑“ß ∂‘μ‘¥â«¬ ∂‘μ‘°“√∑¥ Õ∫
§«“¡·ª√ª√«π Õß∑“ß·∫∫«—¥´È” (two-way ANOVA with repeated
measurement) ‡æ◊ËÕ»÷°…“ªí®®—¬ 2 Õ¬à“ß ‰¥â·°à ™π‘¥¢Õß‡√´‘π-
§Õ¡‚æ ‘μ ·≈–™π‘¥™“μàÕ§à“§«“¡À¬“∫º‘« ·≈–‡ª√’¬∫‡∑’¬∫§«“¡
·μ°μà“ß√–À«à“ß°≈ÿà¡¥â«¬°“√∑¥ Õ∫·∫∫∑Ÿ°’¬å (Tukey HSD) ·≈–
°“√∑¥ Õ∫∑’ ”À√—∫°≈ÿà¡μ—«Õ¬à“ß Õß°≈ÿà¡∑’Ë —¡æ—π∏å°—π (Paired-t
test) ∑’Ë√–¥—∫π—¬ ”§—≠ .05 (�=0.05)

º≈

§à“§«“¡‡ªìπ°√¥-¥à“ß·≈–§à“‰∑‡∑√μ§«“¡‡ªìπ°√¥¢Õß™“
μ“√“ß∑’Ë 3 · ¥ß§à“§«“¡‡ªìπ°√¥-¥à“ß‡©≈’Ë¬ ·≈– à«π

‡∫’Ë¬ß‡∫π¡“μ√∞“π°—∫ª√‘¡“≥ “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å
‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π∑’Ë„™âª√—∫§à“‰∑‡∑√μ§«“¡‡ªìπ°√¥
¢Õß™“‡¢’¬«·≈–™“¢“« æ∫«à“™“‡¢’¬«·≈–™“¢“«¡’§à“§«“¡‡ªìπ
°√¥-¥à“ß ‚¥¬™“¢“«¡’§à“§«“¡‡ªìπ°√¥-¥à“ß (5.04±0.01) μË”°«à“
™“‡¢’¬« (5.86±0.01)  à«π§à“‰∑‡∑√μ§«“¡‡ªìπ°√¥ æ∫«à“™“¢“«
¡’§à“‰∑‡∑√μ§«“¡‡ªìπ°√¥ Ÿß°«à“™“‡¢’¬«‡¡◊ËÕª√—∫∂÷ß§à“§«“¡‡ªìπ
°√¥-¥à“ß 7.0 ·≈–πâÕ¬°«à“‡¡◊ËÕª√—∫∂÷ß§à“§«“¡‡ªìπ°√¥-¥à“ß 10.0

§«“¡À¬“∫º‘«
°“√‡ª≈’Ë¬π·ª≈ß§«“¡À¬“∫º‘«¢Õß‡√´‘π§Õ¡‚æ ‘μ∑ÿ°°≈ÿà¡

°“√‰∑‡∑√μ§«“¡‡ªìπ°√¥‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«
‡μ√’¬¡‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«™π‘¥ 100 ¡‘≈≈‘≈‘μ√ ‡æ◊ËÕ

‰∑‡∑√μ¥â«¬ “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å §«“¡‡¢â¡ 0.1 πÕ√å¡“-
≈‘μ’È (0.1 N NaOH) ‚¥¬„ à„π‡§√◊ËÕß¥◊Ë¡™“ ·≈â««—¥§à“§«“¡‡ªìπ°√¥-
¥à“ß¢Õß “√≈–≈“¬ ∑”≈—°…≥–‡™àππ’È®π‡§√◊ËÕß¥◊Ë¡™“¡’§à“§«“¡‡ªìπ
°√¥-¥à“ß‡∑à“°—∫ 5.5 7.0 ·≈– 10.0 μ“¡≈”¥—∫ ∫—π∑÷°ª√‘¡“μ√ “√-
≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å∑’Ë„™â·μà≈–§√—Èß·≈–ª√‘¡“≥√«¡ ·≈–
§à“§«“¡‡ªìπ°√¥-¥à“ß∑’Ë‡ª≈’Ë¬π·ª≈ß ‚¥¬‰∑‡∑√μ‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«
·≈–™“¢“«™π‘¥≈– 3 §√—Èß ·≈â«À“§à“‡©≈’Ë¬ª√‘¡“≥ “√≈–≈“¬
‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å∑’Ë„™â

°“√«—¥§«“¡À¬“∫æ◊Èπº‘«
π”™‘Èπμ—«Õ¬à“ß‡√ ‘́π§Õ¡‚æ ‘μ 20 ™‘Èπ «—¥§à“æ◊Èπ∑’ËÀ≈ÿ¡¥â«¬

‡§√◊ËÕß«—¥§«“¡À¬“∫æ◊Èπº‘« (profilometer) (Talyscan 150; Taylor
Hobson Ltd., Leicester, England) ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈°àÕπ∑¥ Õ∫ ‚¥¬
„™â‡¢Á¡‡æ™√√—»¡’ 2 ‰¡§√Õπ §«“¡‡√Á« 10 ‰¡§√Õπ/«‘π“∑’ ∑’Ë™à«ß
§«“¡¬“« (cut-off) 0.08 ¡‘≈≈‘‡¡μ√ ‚¥¬«—¥æ◊Èπ∑’ËÀ≈ÿ¡‡ªìπæ◊Èπ∑’Ë¢π“¥
2x2 μ“√“ß¡‘≈≈‘‡¡μ√μàÕÀπ÷Ëß™‘Èπ∑¥ Õ∫

®“°π—Èπ ÿà¡·∫àß™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μ·μà≈–™π‘¥‡ªìπ
2 °≈ÿà¡ Ê ≈– 10 ™‘Èπ ‡æ◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“¥—ßπ’È §◊Õ°≈ÿà¡∑’Ë 1 ‡§√◊ËÕß-
¥◊Ë¡™“¢“« ·≈–°≈ÿà¡∑’Ë 2 ‡§√◊ËÕß¥◊Ë¡™“‡¢’¬« ‚¥¬π”™‘Èπμ—«Õ¬à“ß·μà≈–
°≈ÿà¡„ à„πºâ“°äÕ´·≈â«π”≈ß·™à„π‡§√◊ËÕß¥◊Ë¡™“μ“¡°≈ÿà¡∑’Ë·∫àß‰«â‡ªìπ
‡«≈“ 5 «‘π“∑’  ≈—∫°—∫·™àπÈ”≈“¬‡∑’¬¡‡ªìπ‡«≈“ 5 «‘π“∑’ ®π§√∫
10 √Õ∫ ®“°π—Èπ·™à™‘Èπμ—«Õ¬à“ß„ππÈ”≈“¬‡∑’¬¡®π§√∫ 24 ™—Ë«‚¡ß
∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ∑”´È”„À¡à„π≈—°…≥–‡¥‘¡®π§√∫ 5 √Õ∫ ∑’ËÕÿ≥À¿Ÿ¡‘
ÀâÕß18-19 ·≈â««—¥æ◊Èπ∑’ËÀ≈ÿ¡À≈—ß∑¥ Õ∫¥â«¬«‘∏’‡¥’¬«°—∫°àÕπ∑¥ Õ∫

°“√μ√«® Õ∫ ¿“æº‘«¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥
 àÕß°√“¥ (Scanning electron microscope: SEM)

‡μ√’¬¡™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μ·μà≈–™π‘¥Õ¬à“ß ÿà¡®”π«π

Tradename Composition (vol%) Manufacturer

Unif Green Tea Green tea 100% Uni-President

Sugar Free (Thailand) Ltd.,

Maung, Nakhon Prathom

Puriku White White tea 90.6% T.C. Pharmaceutical

Tea Original Industries

Fructose syrup 6.0% Co., Ltd., Bangbon, Bangkok

μ“√“ß∑’Ë 2 ™“‡¢’¬«·≈–™“¢“«∑’Ë‡≈◊Õ°„™â„π°“√»÷°…“π’È
Table 2 Green and white tea used in this study

Type of tea Mean pH Cumulative volume of NaOH solution

used to titrate to each pH (ml)

± s.d. 5.5 7.0 10.0

Green tea 5.86±0.01 - 4.33±1.53 45.33±7.51

White tea 5.04±0.01 3.67±0.58 5.67±0.58 28.33±2.08

μ“√“ß∑’Ë 3 §à“‡©≈’Ë¬§«“¡‡ªìπ°√¥-¥à“ß·≈–‰∑‡∑√μ§«“¡‡ªìπ°√¥¢Õß™“ Õß™π‘¥
Table 3 Mean pH and standard deviations and titratable acidity of both

teas
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‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“·μà≈–™π‘¥æ‘®“√≥“®“°§à“μ—«·ª√§◊Õ æ◊Èπ∑’Ë
À≈ÿ¡ ®“°μ“√“ß∑’Ë 4 · ¥ß°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬ ∂‘μ‘°“√∑¥ Õ∫
§«“¡·ª√ª√«π Õß∑“ß·∫∫«—¥´È” ‡¡◊ËÕæ‘®“√≥“º≈¢Õßμ—«·ª√
2 Õ¬à“ß (™π‘¥¢Õß‡√´‘π§Õ¡‚æ ‘μ·≈–‡§√◊ËÕß¥◊Ë¡™“) ∑’Ë¡’μàÕ§à“
æ◊Èπ∑’ËÀ≈ÿ¡°àÕπ·≈–À≈—ß∑¥ Õ∫ ´÷Ëß®“°°“√«‘‡§√“–Àåº≈¥â«¬ ∂‘μ‘

Source Type III df Mean F p-value

sum of square

squares

Intercept 233.93 1 233.93 1.12 x 104 < .001

Type of tea .01 1 .01 .23 .64

Type of resin composite .97 5 .19 9.49 < .001

Interaction between type of tea and type of resin composite .26 5 .05 2.47 .05

and type of resin composite

Error .99 47 .02

μ“√“ß∑’Ë 4 º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬ ∂‘μ‘°“√∑¥ Õ∫§«“¡·ª√ª√«π Õß∑“ß·∫∫«—¥´È”

Table 4 The results of two-way repeated ANOVA

Type of Mean surface of Hole (mm2) ± s.d.

resin Green tea White tea

composite Before After Mean difference Before After Mean difference

Filtek Z350 1.24±0.16 1.56±0.17 0.32a±0.27 1.21±0.17 1.74*±0.09 0.53b±0.24

Premisa 1.41±0.23 1.66*±0.12 0.25a±0.18 1.33±0.09 1.51*±0.14 0.18a±0.15

Filtek Z250 0.76±0.04 1.60*±0.09 0.84c±0.09 0.95±0.17 1.57*±0.21 0.62b±0.22

Point 4 1.16±0.07 1.89*±0.08 0.73c±0.07 1.21±0.12 1.71*±0.19 0.50a±0.27

CLearfil ST 1.14±0.26 1.57*±0.11 0.43b±0.31 1.29±0.15 1.74*±0.13 0.45a±0.22

Durafil VS 1.20±0.15 1.66*±0.11 0.46b±0.19 1.29±0.17 1.62*±0.07 0.33a±0.15

*Statistically significant difference between before and after immersions of each resin composite and tea (p < .05)
a,b.c Statistically significant difference in columns according to Tukey HSD test (p < .05)

μ“√“ß∑’Ë 5 §à“æ◊Èπ∑’ËÀ≈ÿ¡‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß‡√´‘π§Õ¡‚æ ‘μμà“ß™π‘¥‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“«‡¢’¬«°àÕπ·≈–À≈—ß∑¥ Õ∫
Table 5 Mean surface of hole and standard deviations of various resin composites after being immersed in green and white tea

°“√∑¥ Õ∫§«“¡·ª√ª√«π Õß∑“ß·∫∫«—¥´È”∑’Ë√–¥—∫π—¬ ”§—≠
0.05 æ∫«à“™π‘¥¢Õß‡§√◊ËÕß¥◊Ë¡™“ ‰¡à¡’º≈μàÕ§à“æ◊Èπ∑’ËÀ≈ÿ¡Õ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘μ‘ (p = .726) „π¢≥–∑’Ë™π‘¥¢Õß‡√´‘π§Õ¡‚æ ‘μ
·≈–ªØ‘ —¡æ—π∏å√–À«à“ßμ—«·ª√∑—Èß Õß¡’º≈μàÕ§à“æ◊Èπ∑’ËÀ≈ÿ¡Õ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p = .001 ·≈– .039 μ“¡≈”¥—∫)

μ“√“ß∑’Ë 5 · ¥ß§à“æ◊Èπ∑’ËÀ≈ÿ¡‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π
¡“μ√∞“π¢Õß‡√´‘π§Õ¡‚æ ‘μ∑ÿ°°≈ÿà¡‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«
·≈–™“¢“«°àÕπ·≈–À≈—ß∑¥ Õ∫ º≈°“√∑¥ Õ∫æ∫«à“‚¥¬∑—Ë«‰ª
§à“æ◊Èπ∑’ËÀ≈ÿ¡¢Õß‡√´‘π§Õ¡‚æ ‘μ‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–
™“¢“«°àÕπ·≈–À≈—ß∑¥ Õ∫¡’§à“‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

 (p < .05) ¬°‡«âπ‡√´‘π§Õ¡‚æ ‘μ°≈ÿà¡øî≈‡∑§´’ 350 (Filtek Z350) ‡¡◊ËÕ
·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬« æ∫«à“¡’§à“æ◊Èπ∑’ËÀ≈ÿ¡‡æ‘Ë¡¢÷Èπ·μà‰¡à·μ°μà“ß
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p > .05) ·≈–æ∫«à“§à“§«“¡·μ°μà“ß
æ◊Èπ∑’ËÀ≈ÿ¡¢Õß‡√ ‘́π§Õ¡‚æ ‘μ à«π„À≠à‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«
¡’§à“¡“°°«à“‡§√◊ËÕß¥◊Ë¡™“¢“« ·μà‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬-
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 ”§—≠∑“ß ∂‘μ‘ (p > .05) ¬°‡«âπ‡√ ‘́π§Õ¡‚æ ‘μ°≈ÿà¡øî≈‡∑§ ’́ 350
·≈– ‡§≈’¬øî≈‡Õ ∑’ (Clearfil ST) ‚¥¬æ∫«à“§à“§«“¡·μ°μà“ßæ◊Èπ∑’Ë
À≈ÿ¡°àÕπ·≈–À≈—ß·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«‡√’¬ß®“°πâÕ¬
‰ª¡“°‰¥â¥—ßπ’È §◊Õ π“‚πøî≈≈å‡√´‘π§Õ¡‚æ ‘μ ‰¡‚§√øî≈≈å‡√´‘π§Õ¡-
‚æ ‘μ ·≈–‰Œ∫√‘¥‡√´‘π§Õ¡‚æ ‘μ ¬°‡«âπ‡√´‘π§Õ¡‚æ ‘μ°≈ÿà¡
øî≈‡∑§ ’́ 350 ÷́Ëß‡ªìππ“‚πøî≈≈å‡√ ‘́π§Õ¡‚æ ‘μ ‡¡◊ËÕ·™à„π‡§√◊ËÕß¥◊Ë¡
™“¢“«¡’§à“§«“¡·μ°μà“ßæ◊Èπ∑’ËÀ≈ÿ¡¡“°°«à“‰Œ∫√‘¥‡√´‘π§Õ¡‚æ ‘μ

°“√μ√«® ¿“æº‘«¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß-
°√“¥

 ¿“æº‘«™‘Èπμ—«Õ¬à“ß‡√´‘π§Õ¡‚æ ‘μ∑ÿ°°≈ÿà¡∂Ÿ°μ√«®¥â«¬
°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥ (°”≈—ß¢¬“¬ 600 ‡∑à“) ∑—Èß
°àÕπ·≈–À≈—ß®“°·™à™“∑—Èß Õß™π‘¥‰¥âº≈¥—ß√Ÿª∑’Ë 1 ·≈– 2  ¿“æ
º‘«‡√´‘π§Õ¡‚æ ‘μ∑ÿ°°≈ÿà¡°àÕπ∑¥ Õ∫¡’ ¿“æº‘«‡√’¬∫ ·μàÀ≈—ß®“°
·™à„π™“∑—Èß Õß™π‘¥ æ∫«à“∑ÿ°°≈ÿà¡æ∫À≈ÿ¡≈÷°¢π“¥·μ°μà“ß°—π
°√–®—¥°√–®“¬∑—Ë«∑—Èßæ◊Èπº‘«

√Ÿª∑’Ë 1 · ¥ß¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥ (°”≈—ß¢¬“¬ 600 ‡∑à“) ¢Õß‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥μà“ß°—π °àÕπ·≈–À≈—ß∑¥ Õ∫·™à„π™“‡¢’¬«μ“¡≈”¥—∫
A) ·≈– B øî≈‡∑§´’ 350 C) ·≈– D) æ√‘¡‘ “ E) ·≈– F) øî≈‡∑§´’ 250 G) ·≈– H) æâÕ¬∑å 4 I) ·≈– J) ‡§≈’¬øî≈‡Õ ∑’ K) ·≈– L) ¥Ÿ√“øî≈«’‡Õ 

Fig. 1 Scanning electron photomicrographs (x600 magnification) of various resin composite before and after being immersed in green tea. A) and

B) Filtek Z350 C) and D) Premisa E) and F) Filtek Z250 G) and H) Point 4  I) and J) Clearafil ST K) and L) Durafil VS
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∫∑«‘®“√≥å

°“√»÷°…“π’È‰¥âÕÕ°·∫∫°“√»÷°…“∑’Ë‡≈’¬π·∫∫ ¿“«–®√‘ß
„π°“√¥◊Ë¡™“ ‚¥¬°”Àπ¥„Àâ™‘Èπμ—«Õ¬à“ß∂Ÿ°π”¡“·™à„π‡§√◊ËÕß¥◊Ë¡™“
 ≈—∫°—∫°“√·™à„ππÈ”≈“¬‡∑’¬¡ ‡π◊ËÕß®“°„π ¿“æ®√‘ß¢Õß°“√¥◊Ë¡
‡§√◊ËÕß¥◊Ë¡™“π—Èπ πÈ”™“‰¡à‰¥â —¡º— °—∫øíπÀ√◊Õ«— ¥ÿ∫Ÿ√≥–„π™àÕßª“°
μ≈Õ¥‡«≈“ ·μà¡’°“√À¬ÿ¥æ—°‡ªìπ™à«ß  ≈—∫°—∫°“√ —¡º— °—∫πÈ”≈“¬
‡ªìπ∑’Ë∑√“∫¥’«à“πÈ”≈“¬¡’∫∑∫“∑„π°“√™–≈â“ß·≈–™à«¬≈¥ ¿“æ
§«“¡‡ªìπ°√¥¢ÕßÕ“À“√·≈–‡§√◊ËÕß¥◊Ë¡„π™àÕßª“°‚¥¬°“√ª√—∫

 ¿“æ„Àâ‡ªìπ°≈“ß19 ¥—ßπ—Èπ°“√»÷°…“π’È®÷ßπ”πÈ”≈“¬‡∑’¬¡¡“„™â√à«¡
∑¥ Õ∫‡æ◊ËÕ‡≈’¬π·∫∫ ¿“«–®√‘ß„π™àÕßª“°

™‘Èπμ—«Õ¬à“ß∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È∂Ÿ°‡μ√’¬¡‚¥¬π”«— ¥ÿ∑’Ë
μâÕß°“√∑¥ Õ∫„ à„π«ß·À«π∑’Ë‡μ√’¬¡‰«â„Àâ‡μÁ¡ ·≈â«ªî¥∑—∫¥â«¬
·ºàπ°√–®°„ „Àâ·π∫ π‘∑ ‡æ◊ËÕ„Àâ‡°‘¥æ◊Èπº‘«¢Õß«— ¥ÿ∑’ËμâÕß°“√
∑¥ Õ∫‡√’¬∫∑’Ë ÿ¥‡À¡◊Õπ°√–®°‚¥¬‰¡àμâÕß¢—¥«— ¥ÿ„Àâ‡√’¬∫20,21 ‡æ◊ËÕ
À≈’°‡≈’Ë¬ßªí®®—¬°«π (confounding factor) ∑’ËÕ“®‡°‘¥¢÷Èπ®“°¢—ÈπμÕπ
°“√¢—¥«— ¥ÿ„Àâ‡√’¬∫

√Ÿª∑’Ë 2 · ¥ß¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥ (°”≈—ß¢¬“¬ 600 ‡∑à“) ¢Õß‡√´‘π§Õ¡‚æ ‘μ™π‘¥μà“ß°—π °àÕπ·≈–À≈—ß∑¥ Õ∫·™à„π™“¢“«μ“¡≈”¥—∫
A) ·≈– B øî≈‡∑§´’ 350 C) ·≈– D) æ√‘¡‘ “ E) ·≈– F) øî≈‡∑§´’ 250 G) ·≈– H) æâÕ¬∑å 4 I) ·≈– J) ‡§≈’¬øî≈‡Õ ∑’ K) ·≈– L) ¥Ÿ√“øî≈«’‡Õ 

Fig. 2 Scanning electron photomicrographs (x600 magnification) of various resin composite before and after being immersed in white tea. A) and

B) Filtek Z350 C) and D) Premisa E) and F) Filtek Z250 G) and H) Point 4  I) and J) Clearafil ST K) and L) Durafil VS
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°“√»÷°…“§√—Èßπ’È‡≈◊Õ°„™â‡§√◊ËÕß«—¥§«“¡¢√ÿ¢√–º‘«ª√–‡¡‘π§à“
§«“¡À¬“∫º‘« ‡π◊ËÕß®“°‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™âßà“¬  –¥«° √«¥‡√Á« ‰¡à
∑”≈“¬æ◊Èπº‘«∑’Ë∑¥ Õ∫·≈–¡’§«“¡·¡àπ¬” ‚¥¬‡ªìπ°“√«—¥„π‡™‘ß
ª√‘¡“≥ (quantitative measurement) ∑’Ë “¡“√∂∫Õ°§à“§«“¡À¬“∫-
º‘«‰¥â≈–‡Õ’¬¥‡ªìπ‰¡§√Õπ ‡π◊ËÕß¥â«¬‡§√◊ËÕß«—¥§«“¡¢√ÿ¢√–º‘«¡’§«“¡
‰«μàÕ°“√‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘ ¥—ßπ—Èπ®÷ß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ÀâÕß¢≥–
∑¥ Õ∫„Àâ¡’Õÿ≥À¿Ÿ¡‘§ß∑’Ëª√–¡“≥ 25 Õß»“‡´≈‡´’¬  ·≈–‡≈◊Õ°„™â
æ◊Èπº‘«À≈ÿ¡‡ªìπ§à“μ—«·ª√„π°“√ª√–‡¡‘π§à“§«“¡À¬“∫º‘«¢Õß«— ¥ÿ
∫Ÿ√≥–

‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«∑’Ë„™â„π°“√»÷°…“π’È æ‘®“√≥“
®“°‡§√◊ËÕß¥◊Ë¡™“ ”‡√Á®√Ÿª®“°„π∑âÕßμ≈“¥∑’Ë¡’ à«πª√–°Õ∫¢Õß
™“‡¢’¬«·≈–™“¢“«ª√‘¡“≥¡“°∑’Ë ÿ¥ ‡æ◊ËÕæ‘®“√≥“∂÷ßº≈¢Õß™“μàÕ
§«“¡À¬“∫º‘«¢Õß«— ¥ÿ∫Ÿ√≥– ¥—ßπ—Èπ®÷ß‡≈◊Õ°‡§√◊ËÕß¥◊Ë¡™“‡¢’¬« ”‡√Á®-
√Ÿª¬Ÿπ‘ø°√’π∑’·∫∫‰¡à¡’πÈ”μ“≈ (Unif Green Tea Sugar Free: Uni-
President Thailand Ltd., Maung, Nakhon Prathom) ´÷Ëß¡’Õß§åª√–°Õ∫
¢Õß™“‡¢’¬«√âÕ¬≈– 100.0 ·≈–‡≈◊Õ°„™â‡§√◊ËÕß¥◊Ë¡™“¢“« ”‡√Á®√Ÿª
‡æ’¬«√‘°ÿ‰«∑å∑’·∫∫¥—Èß‡¥‘¡ (Puriku White Tea Original: T.C. Pharma-
ceutical Industries Co., Ltd., Bangbon, Bangkok) ́ ÷Ëß¡’Õß§åª√–°Õ∫
¢Õß™“¢“«√âÕ¬≈– 90.6 ´÷Ëß®“°º≈°“√»÷°…“π’È· ¥ß„Àâ‡ÀÁπ«à“
‡§√◊ËÕß¥◊Ë¡™“∑—Èß 2 ™π‘¥¡’§«“¡‡ªìπ°√¥ ‚¥¬¡’§à“§«“¡‡ªìπ°√¥-¥à“ß
Õ¬Ÿà„π™à«ß 5.04-5.86  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Phelan ·≈– Rees9

÷́Ëßæ∫«à“‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«¡’Õß§åª√–°Õ∫ à«π„À≠à‡ªìπ
°√¥·Õ §Õ∫‘° ·≈–À≈—ß®“°π”‡√´‘π§Õ¡‚æ ‘μ™π‘¥μà“ß°—π¡“·™à„π
‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“« æ∫«à“‡√´‘π§Õ¡‚æ ‘μ∑ÿ°™π‘¥¡’§à“-
‡©≈’Ë¬æ◊Èπº‘«À≈ÿ¡‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < .05) ¬°‡«âπ
‡√´‘π§Õ¡‚æ ‘μ°≈ÿà¡øî≈‡∑§´’ 350 ‡¡◊ËÕπ”¡“·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«
æ∫«à“¡’§à“æ◊Èπ∑’ËÀ≈ÿ¡‡æ‘Ë¡¢÷Èπ ·μà‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘μ‘ (p > .05)  Õ¥§≈âÕß°—∫ ¿“æº‘«‡√´‘π§Õ¡‚æ ‘μ‡¡◊ËÕ
∑¥ Õ∫¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥ æ∫«à“º‘«
‡√´‘π§Õ¡‚æ ‘μ∑ÿ°°≈ÿà¡°àÕπ∑¥ Õ∫¡’ ¿“æº‘«‡√’¬∫ ·μàÀ≈—ß®“°
·™à„π‡§√◊ËÕß¥◊Ë¡™“∑—Èß Õß™π‘¥ æ∫«à“∑ÿ°°≈ÿà¡æ∫À≈ÿ¡≈÷°¢π“¥
·μ°μà“ß°—π°√–®—¥°√–®“¬∑—Ë«∑—Èßæ◊Èπº‘« ‡π◊ËÕß®“°°√¥∑’Ë‡ªìπ à«πº ¡
„π‡§√◊ËÕß¥◊Ë¡™“∑”„ÀâæÕ≈‘‡¡Õ√å·¡∑√‘°´å¡’§«“¡ÕàÕπμ—«¡“°¢÷Èπ
 “√Õ—¥·∑√°À≈ÿ¥ÕÕ°®“°‡√´‘π·¡∑√‘°´åßà“¬¢÷Èπ  àßº≈„Àâ‡√´‘π-
§Õ¡‚æ ‘μ¡’§«“¡À¬“∫º‘«·≈–‡°‘¥°“√ ÷°°√àÕπ¢÷ÈπÕ¬à“ß√«¥‡√Á«22

 Õ¥§≈âÕß°—∫ ¿“«–§«“¡‡ªìπ°√¥-¥à“ß¢Õß™“ πÕ°®“°π’È °“√
»÷°…“π’Èæ∫«à“§à“§«“¡·μ°μà“ß¢Õßæ◊Èπ∑’ËÀ≈ÿ¡°àÕπ·™à·≈–À≈—ß·™à„π
‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«¡’§à“¡“°°«à“™“¢“«  Õ¥§≈âÕß°—∫§à“‰∑‡∑√μ
§«“¡‡ªìπ°√¥ ´÷Ëßæ∫«à“§à“‰∑‡∑√μ§«“¡‡ªìπ°√¥¢Õß™“‡¢’¬«·≈–

™“¢“«‡¡◊ËÕª√—∫∂÷ß§à“§«“¡‡ªìπ°√¥-¥à“ß‡∑à“°—∫ 7.0 ¡’§à“„°≈â‡§’¬ß
°—π (4.33±1.53 ·≈– 5.67±0.58 ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫) ·≈–‡¡◊ËÕª√—∫
∂÷ß§à“§«“¡‡ªìπ°√¥-¥à“ß‡∑à“°—∫ 10.0 §à“‰∑‡∑√μ§«“¡‡ªìπ°√¥¢Õß
™“‡¢’¬« (45.33±7.51 ¡‘≈≈‘≈‘μ√) ¡’§à“¡“°°«à“™“¢“« (28.33±2.08
¡‘≈≈‘≈‘μ√) ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Cairns ·≈–§≥–23 ´÷Ëß
æ∫«à“§à“‰∑‡∑√μ§«“¡‡ªìπ°√¥®–¡’º≈μàÕ°“√°—¥°√àÕπ¡“°°«à“ ·≈–
¡’§«“¡·¡àπ¬”„π°“√«—¥§à“°√¥∑—ÈßÀ¡¥¡“°°«à“ ‡™àπ‡¥’¬«°—∫°“√
»÷°…“¢Õß Yip ·≈–§≥–24 ´÷ËßÕ∏‘∫“¬«à“·π«‚πâ¡¢Õß ¿“«–„π
™àÕßª“°∑’Ë‡ªìπ°√¥Õ“® àßº≈μàÕ§ÿ≥ ¡∫—μ‘¢Õß«— ¥ÿ∫Ÿ√≥– ’‡À¡◊Õπ
øíπ √«¡∑—Èß°“√‡ª≈’Ë¬π·ª≈ß§à“§«“¡À¬“∫º‘«·≈–∑”„Àâ«— ¥ÿ ÷°-
°√àÕπ‰¥â §«“¡À¬“∫º‘«¢Õß«— ¥ÿ∑’Ë‡æ‘Ë¡¢÷Èπ∑”„Àâ·ºàπ§√“∫®ÿ≈‘π∑√’¬å
¬÷¥‡°“–‡æ‘Ë¡¢÷Èπ¥â«¬25 ‚¥¬§à“§«“¡À¬“∫º‘«∑’Ë¡“°°«à“ 0.2 ‰¡§√Õπ
‡æ‘Ë¡°“√¬÷¥‡°“–¢Õß‡™◊ÈÕ·∫§∑’‡√’¬‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘25

πÕ°®“°π’È§«“¡À¬“∫º‘«∑’Ë‡æ‘Ë¡¢÷Èπ∑”„Àâ«— ¥ÿ∫Ÿ√≥– ÷°°√àÕπ‰¥â
Õ¬à“ß√«¥‡√Á« ·≈–∑”„Àâº‘«‡§≈◊Õ∫øíπ¢Õßøíπ§Ÿà ∫ ÷°°√àÕπ‰¥â26

§à“§«“¡À¬“∫æ◊Èπº‘«∑’Ë‡ª≈’Ë¬π·ª≈ß‡æ’¬ß 0.5 ‰¡§√Õπ ®–∑”„Àâ
ª≈“¬≈‘Èπ —¡º— ∂÷ß§«“¡‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ‰¥â ·≈–∑”„ÀâºŸâªÉ«¬
‡°‘¥§«“¡√Ÿâ ÷°‰¡à ∫“¬ ¥—ßπ—Èπ«— ¥ÿ∫Ÿ√≥–„π™àÕßª“°§«√¡’§«“¡
À¬“∫º‘«‰¡à‡°‘π 0.5 ‰¡§√Õπ27

‡√´‘π§Õ¡‚æ ‘μ∑’Ë„™â„π°“√»÷°…“π’È¡’¢π“¥ “√Õ—¥·∑√°‡√’¬ß
®“°‡≈Á°‰ª„À≠à¥—ßπ’È §◊Õ øî≈‡∑§´’ 350 (Filtek Z350: 3M ESPE)
‡§≈’¬øî≈‡Õ ∑’ (Clearfil ST: Kurary Medical Inc.) ¥Ÿ√“øî≈«’‡Õ  (Durafil
VS: Haraeus Kulzer) æ√‘¡‘ “ (Premisa: Kerr Corp.) æâÕ¬∑å 4 (Point
4: Kerr Corp.) ·≈–øî≈‡∑§ ’́ 250 (Filtek Z250: 3M ESPE) ¥—ßμ“√“ß
∑’Ë 1 ‚¥¬«— ¥ÿ‡√´‘π§Õ¡‚æ ‘μª√–°Õ∫¥â«¬ “√Õ—¥·∑√°ΩíßÕ¬Ÿà„π
æÕ≈‘‡¡Õ√å‡√´‘π ‡√´‘π§Õ¡‚æ ‘μ‡°‘¥°“√‡ ◊ËÕ¡ ¿“æ®“°§«“¡‡ªìπ
°√¥®“°°“√‡°‘¥°“√¬àÕ¬ ≈“¬¥â«¬πÈ” (hydrosis) ¢Õß°≈ÿà¡‡Õ ‡∑Õ√å
(ester) ∑’ËÕ¬Ÿà„π‰¥‡¡∑“‰§√‡≈∑¡ÕπÕ‡¡Õ√å (dimethacrylate mono-
mer)19 À“° à«π¢Õß‡√´‘π∂Ÿ°°”®—¥ÕÕ°®–∑”„Àâ “√Õ—¥·∑√°‡º¬ÕÕ°
 àßº≈„Àâ«— ¥ÿ∫Ÿ√≥–π—Èπ¡’§à“§«“¡À¬“∫º‘«‡æ‘Ë¡¢÷Èπ‰¥â28,29 ·≈– “√
Õ—¥·∑√°∑’Ë‰¡à¡’‡√´‘π·¡∑√‘°´å√Õß√—∫À≈ÿ¥ÕÕ°¡“  àßº≈„Àâ‡√´‘π§Õ¡-
‚æ ‘μ ÷°°√àÕπ‰¥â28-30 ¥—ßπ—Èπ‡√´‘π§Õ¡‚æ ‘μ∑’Ë¡’ “√Õ—¥·∑√°¢π“¥
„À≠à®– ÷°°√àÕπ·≈–¡’§«“¡À¬“∫º‘«¡“°°«à“‡√´‘π§Õ¡‚æ ‘μ∑’Ë¡’
 “√Õ—¥·∑√°¢π“¥‡≈Á°26,29  Õ¥§≈âÕß°—∫º≈°“√»÷°…“„π§√—Èßπ’È∑’Ë
æ∫«à“§«“¡·μ°μà“ßæ◊Èπ∑’ËÀ≈ÿ¡°àÕπ·≈–À≈—ß·™à„π‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«
·≈–™“¢“«‡√’¬ß≈”¥—∫®“°πâÕ¬‰ª¡“°‰¥â¥—ßπ’È§◊Õ π“‚πøî≈≈å‡√´‘π-
§Õ¡‚æ ‘μ ‰¡‚§√øî≈≈å‡√´‘π§Õ¡‚æ ‘μ ·≈–‰Œ∫√‘¥‡√´‘π§Õ¡‚æ ‘μ

º≈°“√«‘®—¬„π§√—Èßπ’È‡ªìπ·π«∑“ß∫àß∫Õ°∂÷ß§«“¡‡ªìπ‰ª‰¥â
∑’Ë‡§√◊ËÕß¥◊Ë¡™“∑”„Àâ‡√´‘π§Õ¡‚æ ‘μ¡’§«“¡À¬“∫º‘«‡æ‘Ë¡¢÷Èπ ·≈–
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Õ“®„™â‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ·°àºŸâ∑’Ëπ‘¬¡¥◊Ë¡™“‡ªìπª√–®” ‡æ◊ËÕμ√–Àπ—°
∂÷ßº≈∑’ËÕ“®‡°‘¥¢÷Èπ‰¥â®“°°“√¥◊Ë¡™“·≈–¡’§«“¡√–¡—¥√–«—ß„π°“√
¥◊Ë¡™“¡“°¢÷Èπ Õ¬à“ß‰√°Áμ“¡ À“°¥◊Ë¡™“„πª√‘¡“≥‡À¡“– ¡
‡§√◊ËÕß¥◊Ë¡™“ “¡“√∂™à«¬°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √– ¡–‡√Áß μâ“π°“√
Õ—°‡ ∫ ≈¥ª√‘¡“≥‚§‡≈ ‡μÕ√Õ≈8 ≈¥°“√‡°“–°≈ÿà¡¢Õß‡°√Á¥‡≈◊Õ¥
§«“¡¥—π‚≈À‘μ ·≈–≈¥§«“¡‡ ’Ë¬ß°“√‡°‘¥¡–‡√Áßμ—∫ÕàÕπ·≈–¡–‡√Áß
≈”‰ â„À≠à31  ”À√—∫º≈¢Õß™“μàÕ ÿ¢¿“æ™àÕßª“°¡’√“¬ß“π«à“
°“√¥◊Ë¡™“∑’Ë‰¡à‡μ‘¡πÈ”μ“≈ “¡“√∂≈¥°“√‡°‘¥øíπºÿ„π§π‰¥â®“°º≈
¢Õßø≈ŸÕÕ‰√¥å ·≈– “√ª√–°Õ∫‚æ≈’øïπÕ≈„π™“‚¥¬¡’º≈‚¥¬μ√ß
μàÕ‡Õ ¡‘«·∑π (S. Mutans) ·≈–‡Õ ´Õ∫‘π—  (S. sorbrinus)32

°“√«‘®—¬π’È‡ªìπ°“√«‘®—¬‡™‘ß∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√ º≈∑’Ë
‰¥â‡ªìπ·π«∑“ß∫àß∫Õ°∂÷ß‚Õ°“ ∑’Ë‡§√◊ËÕß¥◊Ë¡™“∑”„Àâ‡°‘¥§«“¡À¬“∫-
º‘« ·μà°“√π”º≈‰ª„™â„π∑“ß§≈‘π‘°‚¥¬μ√ßπ—ÈπμâÕß§”π÷ß∂÷ßªí®®—¬
Õ◊Ëπ∑’ËÕ“®∑”„Àâ ¿“«–„π™àÕßª“°¡’§«“¡ —́∫ ấÕπ·≈–·μ°μà“ß®“°
 ¿“«–„πÀâÕßªØ‘∫—μ‘°“√ Õ“∑‘‡™àπ °“√‰À≈¢ÕßπÈ”≈“¬´÷Ëß™à«¬™–≈â“ß
§«“¡‡ªìπ°√¥¢Õß‡§√◊ËÕß¥◊Ë¡™“ Õß§åª√–°Õ∫Õπ‘π∑√’¬å¢ÕßπÈ”≈“¬
∑’Ë∑”Àπâ“∑’Ë‡ªìπ∫—ø‡øÕ√å πÕ°®“°π’Èº≈°“√»÷°…“∑’Ë‰¥â‰¡à “¡“√∂
π”‰ª„™â°—∫‡§√◊ËÕß¥◊Ë¡™“™π‘¥Õ◊Ëπ∑’Ë‰¡à‰¥âπ”¡“»÷°…“„π§√—Èßπ’È‰¥â ‡π◊ËÕß
®“°Õß§åª√–°Õ∫∑’Ë·μ°μà“ß°—π¢Õß‡§√◊ËÕß¥◊Ë¡™“·μà≈–™π‘¥ ´÷Ëß
μâÕß¡’°“√»÷°…“μàÕ‰ª„πÕπ“§μ

∫∑ √ÿª

‡§√◊ËÕß¥◊Ë¡™“‡¢’¬«·≈–™“¢“«∑”„Àâ‡√´‘π§Õ¡‚æ ‘μ¡’§«“¡
À¬“∫º‘«‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < .05) ‚¥¬‡§√◊ËÕß¥◊Ë¡
™“‡¢’¬«∑”„Àâ‡√´‘π§Õ¡‚æ ‘μ¡’§à“§«“¡À¬“∫º‘«‡æ‘Ë¡¢÷Èπ¡“°°«à“
‡§√◊ËÕß¥◊Ë¡™“¢“« ·μà‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(p > .05) ·≈–π“‚πøî≈≈å‡√´‘π§Õ¡‚æ ‘μ¡’§à“§«“¡·μ°μà“ßæ◊Èπ∑’Ë
À≈ÿ¡°àÕπ·≈–À≈—ß·™à„π‡§√◊ËÕß¥◊Ë¡™“πâÕ¬∑’Ë ÿ¥ „π¢≥–∑’Ë‰Œ∫√‘¥‡√´‘π-
§Õ¡‚æ ‘μ¡’§à“¡“°∑’Ë ÿ¥
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Abstract
The aims of this study were to investigate the effects of green and white tea

on surface roughness of various resin composites including nanofill resin composite
(Premisa, Kerr, Califf., USA; Filtek Z350, 3M ESPE, Minn., USA), hybrid resin composite
(Point 4, Califf., USA; Filtek Z250, 3M ESPE, Minn., USA) and microfill resin composite
(Clearfil ST, Kurary Medical, Osaka, Japan; Durafil VS, Hareeus Kulzer, Wehrheim,
Germany) and to compare the differences in surface of holes of various resin com-
posites after being immersed in the same and different types of tea. Fourteen disc
specimens of resin composites were prepared. Baseline data of surface roughness
(surface of holes) and surface characteristics were recorded. Specimens were alter-
nately immersed in tea for 5 seconds and in artificial saliva for 5 seconds in 10 cycles. After
that specimens were stored in artificial saliva for 24 hours. These processes were
repeated 5 times. After immersions, surface roughness measurements and surface
characteristics were assessed. The data were analyzed by two-way repeated ANOVA,
Tukey HSD test and paired t-test at the significance level of .05. The results of this study
showed that after being immersed in green and white tea, surface roughness of all resin
composites were significantly increased (p < .05) except for Filtek Z350 (p > .05). The
differences in surface of holes of nanofill resin composite were less than microfill resin
composite and hybrid resin composite, respectively. The surface of holes of resin composites
after being immersed in the green tea were more than white tea but there were no
significant differences (p > .05) except Filtek Z350 and Clearfil ST groups. This study
concluded that after being immersed in green and white tea, the surface roughness of
all resin composites were increased.

Key words: resin composite; surface roughness; surface of holes; tea


