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√—Ë«´÷¡√–¥—∫®ÿ≈¿“§„π°“√∫Ÿ√≥–øíπ∑’Ë„™â “√

¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 2 ™π‘¥

Õ—®©√“«√√≥ ∏√√¡æ“‡≈‘» ∑.∫.1

¡ÿ√∏“ æ“π‘™ ∑.∫., M.S.D., ABOD.2

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√’¬∫‡∑’¬∫°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§∑’Ëºπ—ß¥â“π∫¥‡§’È¬«·≈–ºπ—ß¥â“π‡Àß◊Õ°¢Õß‚æ√ßøíπ™π‘¥
§≈“ ‰ø«å∑’Ë∫Ÿ√≥–¥â«¬‡√ ‘́π§Õ¡‚æ ‘µ‚¥¬„™â “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 2 ™π‘¥ √–À«à“ß°≈ÿà¡‚æ√ßøíπ∑’Ëªπ‡ªóôÕπ
 “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ” °≈ÿà¡∑’Ë‚æ√ßøíπªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–≈â“ßπÈ” °—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à¡’°“√ªπ‡ªóôÕπ
 “√Àâ“¡‡≈◊Õ¥

«— ¥ÿ·≈–«‘∏’°“√ ‡µ√’¬¡‚æ√ßøíπ§≈“ ‰ø«å„πøíπ°√“¡πâÕ¬∫π¢Õß¡πÿ…¬å®”π«π 70 ’́Ë „Àâºπ—ß¥â“π∫¥‡§’È¬«Õ¬Ÿà∫π
‡§≈◊Õ∫øíπ·≈–ºπ—ß¥â“π‡Àß◊Õ°Õ¬Ÿà∫π‡§≈◊Õ∫√“°øíπ  ÿà¡·∫àßøíπ∑—ÈßÀ¡¥‡ªìπ 7 °≈ÿà¡ °≈ÿà¡≈– 10 ’́Ë ‚¥¬‡µ√’¬¡º‘«øíπ
3 ≈—°…≥–§◊Õ °≈ÿà¡∑’Ë‰¡à¡’°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥ °≈ÿà¡ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ” ·≈–°≈ÿà¡ªπ‡ªóôÕπ
 “√Àâ“¡‡≈◊Õ¥·≈–≈â“ßπÈ” ∑”°“√∫Ÿ√≥–øíπ¥â«¬‡√´‘π§Õ¡‚æ ‘µ‚¥¬„™â “√¬÷¥µ‘¥°àÕπ°“√∫Ÿ√≥– 2 ™π‘¥ §◊Õ ‡§≈’¬√å
øî≈‡Õ Õ’∫Õπ¥å·≈–‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å °≈ÿà¡∑’Ë‰¡à„™â “√¬÷¥µ‘¥‡ªìπ°≈ÿà¡§«∫§ÿ¡‡™‘ß≈∫ À≈—ß∫Ÿ√≥–π”™‘Èπß“π
∑—ÈßÀ¡¥¡“ºà“π°√–∫«π°“√‡∑Õ√å‚¡‰´§≈‘ß°àÕπ∑¥ Õ∫°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§¥â«¬°“√·™à„π 50% ‘́≈‡«Õ√å‰π‡µ√µ
‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß Õà“πº≈§–·ππ°“√√—Ë«´÷¡∑—Èßºπ—ß¥â“π∫¥‡§’È¬«·≈–ºπ—ß¥â“π‡Àß◊Õ° ‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡√–¥—∫
®ÿ≈¿“§¥â«¬ ∂‘µ‘πÕπæ“√“‡¡µ√‘°§√— §“≈-«—≈≈‘  °“√‡ª√’¬∫‡∑’¬∫æÀÿ§Ÿ≥ ·≈– ∂‘µ‘·¡π«‘∑π’¬å ¬Ÿ ‡∑ ∑å

º≈°“√»÷°…“ °“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§∑’Ëºπ—ß¥â“π∫¥‡§’È¬«¢Õß°≈ÿà¡∑’Ë„™â‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å´÷Ëß¡’°“√ªπ‡ªóôÕπ “√
Àâ“¡‡≈◊Õ¥·≈â«≈â“ßπÈ”·≈–‰¡à≈â“ßπÈ”‰¡à¡’§«“¡·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡ (p‡=‡0.5555)  à«π°“√ªπ‡ªóôÕπ “√Àâ“¡
‡≈◊Õ¥∑’Ëºπ—ß¥â“π‡Àß◊Õ°‚¥¬‰¡àºà“π°“√≈â“ßπÈ”¡’°“√√—Ë« ÷́¡¡“°°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = 0.0001)
 ”À√—∫°≈ÿà¡∑’Ë„™â‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥åæ∫«à“°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥‚¥¬‰¡àºà“π°“√≈â“ßπÈ”¡’°“√√—Ë«´÷¡∑’Ëºπ—ß
¥â“π∫¥‡§’È¬«·≈–ºπ—ß¥â“π‡Àß◊Õ°¡“°°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p‡=‡0.0006 ·≈– p‡=‡0.0001
µ“¡≈”¥—∫)
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∫∑π”

ªí®®ÿ∫—π °“√∫Ÿ√≥–øíπ¥â«¬‡√´‘π§Õ¡‚æ ‘µ (resin
composite) ‡ªìπ∑’Ëπ‘¬¡Õ¬à“ß·æ√àÀ≈“¬ ‡π◊ËÕß®“°«— ¥ÿ¡’
§«“¡·¢Áß·√ß ¡’ ’·≈–º‘« —¡º— „°≈â‡§’¬ß°—∫øíπ∏√√¡™“µ‘ °“√
∫Ÿ√≥–®”‡ªìπµâÕßÕ“»—¬°“√¬÷¥µ‘¥°—∫º‘«øíπ¥â«¬ “√¬÷¥µ‘¥
(adhesive systems) ´÷Ëßªí®®ÿ∫—π‰¥â¡’°“√æ—≤π“„Àâ¡’°“√„™â
ß“π∑’Ëßà“¬ ‡™àπ  “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å (self-etching
systems) ÷́Ëß¡’¢—ÈπµÕπ°“√∑”ß“π‡æ’¬ß 2 ¢—ÈπµÕπ ·≈– 1
¢—ÈπµÕπ1 §«“¡ ”‡√Á®¢Õß°“√∫Ÿ√≥–øíπ¥â«¬‡√ ‘́π§Õ¡‚æ ‘µ
¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬µà“ßÊ‡À≈“¬ªí®®—¬ ‡™àπ °“√À¥µ—«‡¡◊ËÕ‡°‘¥
ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å (polymerization shrinkage)2

°“√©“¬· ß®“°‡§√◊ËÕß©“¬· ß (light curing unit) ‡æ◊ËÕ∑”„Àâ
«— ¥ÿ‡°‘¥æÕ≈‘‡¡Õ√åÕ¬à“ß ¡∫Ÿ√≥å3 ·≈–°“√§«∫§ÿ¡§«“¡™◊Èπ
(moisture control)4

°“√§«∫§ÿ¡§«“¡™◊Èπ∫√‘‡«≥¢Õ∫‡Àß◊Õ°∑’ËÕ“®¡’°“√ªπ‡ªóôÕπ
¢Õß‡≈◊Õ¥ πÈ”≈“¬ ·≈–πÈ”‡À≈◊Õß‡Àß◊Õ° (crevicular fluid)
πÕ°®“°«‘∏’°“√„ à·ºàπ¬“ß°—ÈππÈ”≈“¬·≈â« ¬—ß¡’°“√„™â¥â“¬
·¬°‡Àß◊Õ° (gingival retraction cord) ·≈– “√Àâ“¡‡≈◊Õ¥
(hemostatic agent)5,6  “√Àâ“¡‡≈◊Õ¥ à«π„À≠à¡’§à“§«“¡
‡ªìπ°√¥ Ÿß7,8 ÷́Ëß‡¡◊ËÕ¡’°“√ —¡º— °—∫º‘«‡π◊ÈÕøíπ®–∑”„Àâ‡°‘¥
°“√‡ª≈’Ë¬π·ª≈ß¢Õßæ◊Èπº‘«  “√Àâ“¡‡≈◊Õ¥∫“ß™π‘¥®–°”®—¥™—Èπ
 ‡¡’¬√å (smear layer) ‡°‘¥°“√≈–≈“¬¢Õß·√à∏“µÿ ·≈–‡°‘¥
°“√‡º¬¢Õß∑àÕ‡π◊ÈÕøíπ (dentinal tubules) ¡“°¢÷Èπ7 °“√»÷°…“
§à“°”≈—ß·√ß¬÷¥¢Õß “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å°—∫‡π◊ÈÕøíπ
∑’Ë¡’°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥æ∫«à“ °“√ªπ‡ªóôÕπ “√Àâ“¡
‡≈◊Õ¥∑”„Àâ§à“°”≈—ß·√ß¬÷¥µË”≈ß9,10 °“√∑¥ Õ∫°“√√—Ë«´÷¡
√–¥—∫®ÿ≈¿“§∫√‘‡«≥¢Õ∫«— ¥ÿ‡ªìπÕ’°«‘∏’Àπ÷Ëß∑’Ë∫àß∫Õ°∂÷ß§«“¡
 ”‡√Á®¢Õß°“√∫Ÿ√≥–øíπ „π∑“ß§≈‘π‘°æ∫«à“°“√√—Ë« ÷́¡∑”„Àâ
‡°‘¥°“√µ‘¥ ’µ“¡¢Õ∫«— ¥ÿ ‡°‘¥øíπºÿ´È” (secondary caries)
‡°‘¥°“√‡ ’¬«øíπÀ≈—ß°“√∫Ÿ√≥– ·≈–Õ“®‡°‘¥æ¬“∏‘ ¿“æµàÕ
‚æ√ßª√– “∑øíπ11 ªí®®ÿ∫—π¬—ß‰¡à¡’ºŸâ∑”°“√»÷°…“‡√◊ËÕß°“√
√—Ë«´÷¡√–¥—∫®ÿ≈¿“§¢Õß«— ¥ÿ‡π◊ËÕß®“°°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥

°“√»÷°…“§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å∑’Ë®–»÷°…“°“√√—Ë«´÷¡√–¥—∫
®ÿ≈¿“§∑’Ëºπ—ß¥â“π∫¥‡§’È¬«·≈–ºπ—ß¥â“π‡Àß◊Õ°¢Õß‚æ√ßøíπ™π‘¥
§≈“ ‰ø«å∑’Ë∫Ÿ√≥–¥â«¬‡√´‘π§Õ¡‚æ ‘µ‚¥¬„™â “√¬÷¥µ‘¥√–∫∫
‡´≈øá‡Õ∑™å 2 ™π‘¥ ¢Õß°≈ÿà¡‚æ√ßøíπ∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥
·≈–‰¡à≈â“ßπÈ” °≈ÿà¡∑’Ë‚æ√ßøíπªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–
≈â“ßπÈ” ·≈–°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à¡’°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥

«— ¥ÿ·≈–«‘∏’°“√

°“√»÷°…“π’È‰¥â√—∫Õπÿ≠“µ®“°§≥–°√√¡°“√æ‘®“√≥“
®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å
¡À“«‘∑¬“≈—¬ ‡≈¢∑’Ë 66/2008 „Àâ„™âøíπ°√“¡πâÕ¬∫π¢Õß¡πÿ…¬å
®”π«π 70 ́ ’Ë ∑’Ë∂Ÿ°∂Õπ‡æ◊ËÕ°“√®—¥øíπ·≈–·™àøíπ∑—π∑’À≈—ß∂Õπ
„π 0.2%  “√≈–≈“¬‰∑¡Õ≈ (thymol solution) ‡ªìπ‡«≈“
1  —ª¥“Àå ·≈–‡°Á∫„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬ 
®π°«à“®–π”‰ª∑¥ Õ∫ (‰¡à‡°‘π 1 ‡¥◊ÕπÀ≈—ß®“°∂Õπ) ‚¥¬
øíπ∑ÿ°´’Ë®–‰¡à¡’√Õ¬√â“« √Õ¬ºÿ À√◊Õ«— ¥ÿÕÿ¥ ·≈–„π°“√»÷°…“π’È
„™â “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å 2 ™π‘¥ „π°“√‡µ√’¬¡º‘«‚æ√ßøíπ
°àÕπ°“√∫Ÿ√≥–øíπ¥â«¬‡√´‘π§Õ¡‚æ ‘µ (µ“√“ß∑’Ë 1)

‡µ√’¬¡‚æ√ßøíπ∫√‘‡«≥°÷Ëß°≈“ß¥â“π·°â¡ (midbuccal
surface) „Àâ‰¥â√Ÿª√à“ß‚æ√ßøíπ§≈“ ‰ø«åµ“¡‡°≥±å°“√∑¥ Õ∫
°“√√—Ë«´÷¡¡“µ√∞“ππ“π“™“µ‘∑“ß∑—πµ°√√¡ : √“¬ß“π∑“ß
‡∑§π‘§À¡“¬‡≈¢ 11405 (Internal Organization for
Standardization/Technical Reports, ISO/TR 11405) ∑’Ë
¡’¢π“¥°«â“ß 3.0 ¡¡. ¬“« 3.0 ¡¡. ·≈–≈÷° 2.0 ¡¡. (º‘¥æ≈“¥
‰¥â‰¡à‡°‘π 0.3 ¡¡.) „Àâºπ—ß¥â“π∫¥‡§’È¬« (occlusal wall) Õ¬Ÿà
∫π‡§≈◊Õ∫øíπ ·≈–ºπ—ß¥â“π‡Àß◊Õ° (gingival wall) Õ¬Ÿà„µâ
µàÕ√Õ¬µàÕ‡§≈◊Õ∫øíπ·≈–‡§≈◊Õ∫√“°øíπ (cementoenamel
junction) ª√–¡“≥ 1.0 ¡¡. ‚¥¬„™â‡¢Á¡°√Õøíπ°“°‡æ™√
™π‘¥∑√ß°√–∫Õ° (cyclindrical diamond bur ¢π“¥ 009,
Messinger, Germany) °√Õ¥â«¬§«“¡‡√Á« Ÿß ¡’πÈ”√–∫“¬
§«“¡√âÕπµ≈Õ¥‡«≈“ ·≈–‡ª≈’Ë¬π‡¢Á¡°√Õøíπ„À¡àÀ≈—ß®“°ºà“π
°“√°√Õøíπ 2 ´’Ë ®“°π—Èπ„™â‡¢Á¡°√Õøíπ°“°‡æ™√™π‘¥≈–‡Õ’¬¥

 √ÿª °“√„™â “√¬÷¥µ‘¥‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å ·≈–‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å„π°“√∫Ÿ√≥–¥â«¬‡√ ‘́π§Õ¡‚æ ‘µ‡¡◊ËÕ¡’
°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥‚¥¬‰¡à∑”°“√≈â“ßπÈ”®–„Àâ§à“°“√√—Ë« ÷́¡¡“°°«à“°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡ªπ‡ªóôÕπ “√Àâ“¡
‡≈◊Õ¥∑’Ë∑”°“√≈â“ßπÈ” ¬°‡«âπ∑’Ëºπ—ß¥â“π∫¥‡§’È¬«¢Õß°≈ÿà¡∑’Ë„™â‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å∑’Ë°“√ªπ‡ªóôÕπ‰¡à¡’º≈µàÕ°“√√—Ë«´÷¡

(« ∑—πµ ®ÿÃ“œ 2553;33:15-24)

§” ”§—≠: °“√ªπ‡ªóôÕπ; °“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§;  “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å;  “√Àâ“¡‡≈◊Õ¥
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ª≈“¬·À≈¡ (taper diamond bur, Messinger, Germany)
ª“¥‡©’¬ß (bevel) °«â“ß‡∑à“°—∫ 1.0 ¡¡. ∑’Ë¢Õ∫‚æ√ßøíπ
¥â“π∫¥‡§’È¬« „™â‡§√◊ËÕß¡◊Õ«—¥§«“¡≈÷°√àÕß‡Àß◊Õ° (periodontal
probe, Hu-friedy, U.S.A.) ·≈–‡§√◊ËÕß«—¥¢π“¥·∫∫¥‘®‘∑Õ≈
(digital vernier caliper, Mitutoyo, Japan) ‡æ◊ËÕ«—¥¢π“¥
¢Õß‚æ√ßøíπ ®“°π—Èπ∑”°“√ ÿà¡·∫àßøíπ‡ªìπ 7 °≈ÿà¡ °≈ÿà¡≈–
10 ´’Ë ·≈–∑”°“√‡µ√’¬¡º‘«øíπ„π·µà≈–°≈ÿà¡¥—ßπ’È

°≈ÿà¡∑’Ë 1 °≈ÿà¡§«∫§ÿ¡∑“ß≈∫ (negative control) ∑”°“√
≈â“ß‚æ√ßøíπ·≈–‡ªÉ“‚æ√ßøíπ„ÀâÀ¡“¥ (moist dentin) ‚¥¬
„™âÀ—«‡ªÉ“≈¡·≈–πÈ”·∫∫ “¡∑“ß‚¥¬«“ßª≈“¬Àà“ß®“°‚æ√ßøíπ
ª√–¡“≥ 5 ´¡. ·≈–‡ªÉ“¥â«¬≈¡‡ªìπ‡«≈“ 5 «‘π“∑’

°≈ÿà¡∑’Ë‡2‡°≈ÿà¡§«∫§ÿ¡∑’Ë„™â “√¬÷¥µ‘¥‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å
(SE-control) ∑”°“√≈â“ß‚æ√ßøíπ·≈–‡ªÉ“‚æ√ßøíπ„ÀâÀ¡“¥
·≈–∑”°“√‡µ√’¬¡º‘«‚æ√ßøíπ¥â«¬ “√¬÷¥µ‘¥µ“¡§”·π–π”¢Õß
∫√‘…—∑ºŸâº≈‘µ

°≈ÿà¡∑’Ë 3 °≈ÿà¡∑’Ë„™â “√¬÷¥µ‘¥‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å‚¥¬
∑’Ë‚æ√ßøíπ¡’°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ” (SE-NR)
∑”°“√≈â“ß‚æ√ßøíπ·≈–‡ªÉ“‚æ√ßøíπ„Àâ·Àâß ¥Ÿ¥ “√Àâ“¡‡≈◊Õ¥

(Racestyptine hemostatic solution agent, Septodont,

France) 10 ‰¡‚§√≈‘µ√ „ à„π‚æ√ßøíπ ∑‘Èß‰«â‡ªìπ‡«≈“ 2 π“∑’

∑”°“√‡ªÉ“„Àâ·Àâß ·≈–‡µ√’¬¡º‘«‚æ√ßøíπ¥â«¬ “√¬÷¥µ‘¥µ“¡

§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ

°≈ÿà¡∑’Ë 4 °≈ÿà¡∑’Ë„™â “√¬÷¥µ‘¥‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å‚¥¬

∑’Ë‚æ√ßøíπ¡’°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–≈â“ßπÈ” (SE-R)

∑”°“√≈â“ß‚æ√ßøíπ·≈–‡ªÉ“‚æ√ßøíπ„Àâ·Àâß ¥Ÿ¥ “√Àâ“¡‡≈◊Õ¥

10 ‰¡‚§√≈‘µ√ „ à„π‚æ√ßøíπ∑‘Èß‰«â‡ªìπ‡«≈“ 2 π“∑’ ∑”°“√≈â“ßπÈ”

‡ªìπ‡«≈“ 30 «‘π“∑’ ·≈–‡ªÉ“º‘«‚æ√ßøíπ„ÀâÀ¡“¥ ®“°π—Èπ

‡µ√’¬¡º‘«‚æ√ßøíπ¥â«¬ “√¬÷¥µ‘¥µ“¡§”·π–π”¢Õß∫√‘…—∑

ºŸâº≈‘µ

µ“√“ß∑’Ë 1  à«πª√–°Õ∫·≈–«‘∏’°“√„™â¢Õßº≈‘µ¿—≥±å∑’Ë„™â„π°“√»÷°…“

Table 1 Compositions and application of products used in this study

Products Manufactures Compositions

Clearfil Kuraray - Primer : 10 -Methacryloxydecyl dihydrogen phosphate (MDP),
SE bond medical 2-Hydroxyethyl methacrylate (HEMA), dl-Camphorquinone, water

INC., Japan - Bonding : Bis-phenol A diglycidylmethacrylate (Bis-GMA), MDP,
HEMA, dl-Camphorquinone, Silanated colloidal silica

Application : - Apply primer for 20 seconds; gently air blow; apply bonding agent;
gently air blow again and light cure for 10 seconds.

Clearfil Kuraray - MDP, Bis-GMA, HEMA, Hydrophobic dimethacrylate, dl-
S3 bond medical Camphorquinone, Ethyl alcohol, water, Silanated colloidal silica.

INC., Japan

Application : - Apply primer for 20 seconds; vigorous blow more than 5 seconds
and light cure for 10 seconds

Racestyptine Septodont, - Hexahydrated aluminium chloride 25% m/v, Oxyquinol,
hemostatic France Hydroalcoholic excipient.

solution

agent

Application : - Clean and dry gingival surface; apply the solution with cotton pellet
on gingival surface.
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°≈ÿà¡∑’Ë 5 °≈ÿà¡§«∫§ÿ¡∑’Ë„™â “√¬÷¥µ‘¥‡§≈’¬√åøî≈‰µ√‡Õ -

∫Õπ¥å (S3-control) ∑”°“√≈â“ß‚æ√ßøíπ·≈–‡ªÉ“‚æ√ßøíπ

„ÀâÀ¡“¥ ·≈–∑”°“√‡µ√’¬¡º‘«‚æ√ßøíπ¥â«¬ “√¬÷¥µ‘¥µ“¡

§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ

°≈ÿà¡∑’Ë 6 °≈ÿà¡∑’Ë„™â “√¬÷¥µ‘¥‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å

‚¥¬∑’Ë‚æ√ßøíπ¡’°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ”

(S3-NR) ∑”°“√≈â“ß‚æ√ßøíπ·≈–‡ªÉ“‚æ√ßøíπ„Àâ·Àâß

¥Ÿ¥ “√Àâ“¡‡≈◊Õ¥ 10 ‰¡‚§√≈‘µ√„ à„π‚æ√ßøíπ ∑‘Èß‰«â‡ªìπ‡«≈“

2 π“∑’ ∑”°“√‡ªÉ“„Àâ·Àâß ·≈–‡µ√’¬¡º‘«‚æ√ßøíπ¥â«¬ “√

¬÷¥µ‘¥µ“¡§”·π–π”¢Õß∫√‘…—∑ºŸâº≈‘µ

°≈ÿà¡∑’Ë 7 °≈ÿà¡∑’Ë„™â “√¬÷¥µ‘¥‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å

‚¥¬∑’Ë‚æ√ßøíπ¡’°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ”

(S3-R) ∑”°“√≈â“ß‚æ√ßøíπ·≈–‡ªÉ“‚æ√ßøíπ„Àâ·Àâß ¥Ÿ¥ “√

Àâ“¡‡≈◊Õ¥ 10 ‰¡‚§√≈‘µ√ „ à„π‚æ√ßøíπ∑‘Èß‰«â‡ªìπ‡«≈“ 2 π“∑’

∑”°“√≈â“ßπÈ”‡ªìπ‡«≈“ 30 «‘π“∑’ ·≈–‡ªÉ“º‘«øíπ„ÀâÀ¡“¥

®“°π—Èπ‡µ√’¬¡º‘«‚æ√ßøíπ¥â«¬ “√¬÷¥µ‘¥µ“¡§”·π–π”¢Õß

∫√‘…—∑ºŸâº≈‘µ

∑”°“√∫Ÿ√≥–‚æ√ßøíπ∑ÿ°°≈ÿà¡¥â«¬‡√ ‘́π§Õ¡‚æ ‘µ

(Filtek Z350  ’ A3.5, 3M ESPE, U.S.A.) ‡ªìπ™—ÈπÊ ‚¥¬

™—Èπ·√°∫Ÿ√≥–®“°∫√‘‡«≥°÷Ëß°≈“ß¢Õß‚æ√ßøíπ„π·π«πÕπ

®π∂÷ßºπ—ß¥â“π∫¥‡§’È¬«°àÕπ·≈â«©“¬· ß 40 «‘π“∑’ ·≈â«

∫Ÿ√≥–‚æ√ßøíπ à«π∑’Ë‡À≈◊Õ®π∂÷ßºπ—ß¥â“π‡Àß◊Õ°·≈â«©“¬· ß

Õ’° 40 «‘π“∑’ ¥â«¬‡§√◊ËÕß©“¬· ß (light curing unit, Elipar

Trilight, 3M ESPE, U.S.A.) ∑’Ë«—¥§«“¡‡¢â¡· ß¥â«¬‡§√◊ËÕß

«—¥§«“¡‡¢â¡· ß (radiometer, Elipar Trilight, 3M ESPE,

U.S.A.) ∑ÿ°§√—Èß°àÕπ°“√©“¬· ß ‚¥¬§«“¡‡¢â¡· ß∑’Ë«—¥‰¥â

‰¡àµË”°«à“ 300 ¡‘≈≈‘«—µµåµàÕµ√.´¡. ∑”°“√µ—¥·µàß«— ¥ÿ à«π‡°‘π

∑—π∑’¥â«¬„∫¡’¥‡∫Õ√å 12 (Swann-morton LTD., England)

·≈–¢—¥¥â«¬·ºàπ¢—¥§Õ¡‚æ ‘µ (Sof-Lex, 3M ESPE, U.S.A.)

µ√«® Õ∫°“√¢—¥¿“¬„µâ·«àπ∑’Ë¡’°”≈—ß¢¬“¬ 2.5 ‡∑à“ π”øíπ∑’Ë

∫Ÿ√≥–·≈â«‰ª·™àπÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“

24 ™¡. ®“°π—Èππ”¡“ºà“π¢∫«π°“√‡∑Õ√å‚¡‰´§≈‘ß (thermocycling)

‚¥¬·™à„ππÈ”∑’ËÕÿ≥À¿Ÿ¡‘ 5 Õß»“‡´≈‡´’¬  °—∫ 55 Õß»“‡´≈‡´’¬ 

 ≈—∫°—πÕÿ≥À¿Ÿ¡‘≈– 30 «‘π“∑’12 ®”π«π 5000 √Õ∫ ¥â«¬

‡§√◊ËÕß‡∑Õ√å‚¡‰´§≈‘ß (thermocycling unit, Bosstech,

Germany)

∑”°“√‡§≈◊Õ∫æ◊Èπº‘«øíπ à«π∑’Ë‰¡à‰¥â∫Ÿ√≥–¥â«¬πÈ”¬“∑“‡≈Á∫

(nail varnish, Anne & Florio, Thailand) 2 ™—Èπ ‚¥¬‡§≈◊Õ∫
Àà“ß®“°¢Õ∫¢Õß«— ¥ÿ∫Ÿ√≥– 1.0 ¡¡. ªî¥∫√‘‡«≥ª≈“¬√“°øíπ

¥â«¬¢’Èº÷Èß‡Àπ’¬« (Kemdent, Associated Dental Products
Ltd, UK) ®“°π—Èππ”øíπ‰ª·™à„π “√≈–≈“¬ 50% ‘́≈‡«Õ√å
‰π‡µ√µ (silver nitrate, Merck, Germany) ‡ªìπ‡«≈“ 24 ™¡.
≈â“ßπÈ”„Àâ –Õ“¥·≈–·™àøíπ„ππÈ”¬“≈â“ßøî≈å¡ (Kodak GBX
Developer and replenisher, Kodak Co., U.S.A.) ¿“¬„µâ
· ßø≈ŸÕÕ‡√ ‡´π∑å (fluorescent light) „πÀâÕß¡◊¥‡ªìπ‡«≈“

8 ™¡. µ—¥·∫àßøíπ„π·π«µ—Èß (vertical) ‡ªìπ 4  à«π¥â«¬‡≈◊ËÕ¬
µ—¥øíπ§«“¡‡√Á«µË” (slow speed cutting machine, Model
Isomet, Buehler, U.S.A.) ‚¥¬¡’πÈ”√–∫“¬§«“¡√âÕπµ≈Õ¥‡«≈“
°“√µ—¥·∫àßøíπ‡√‘Ë¡®“°∫√‘‡«≥°÷Ëß°≈“ßøíπ ®“°π—Èπµ—¥Õ’° 2
·π«∑“ß¥â“π ấ“¬·≈–¢«“¢Õß·π«‡¥‘¡ ‚¥¬„Àâ§«“¡Àπ“¢Õß
™‘Èπß“π∑’Ëµ—¥‡∑à“°—∫ 0.7 ¡¡. π”™‘Èπøíπ∑’Ëµ—¥‰¥â∑—Èß 2 ™‘Èπ‰ª

 àÕß¥â«¬°≈âÕß ‡µÕ√‘‚Õ‰¡‚§√ ‚§ª (stereromicroscope, ML
9300 Meiji techno Co., LTD, Japan) °”≈—ß¢¬“¬ 10 ‡∑à“
‡æ◊ËÕ«—¥°“√√—Ë«´÷¡∑—Èß Õß¥â“π¢Õß·µà≈–™‘Èπøíπ‚¥¬ºŸâÕà“πº≈ 2 §π
∑’Ë‰¡à„™àºŸâ∑”°“√∫Ÿ√≥–øíπ·≈–‰¡à∑√“∫«à“™‘Èπß“π‡ªìπ°≈ÿà¡„¥
ºŸâÕà“πº≈∑—Èß 2 §π‰¥âºà“π°“√Ωñ°Õà“πº≈„Àâ¡’§«“¡‡¢â“„®µ√ß
°—π·≈–ºà“π°“√∑¥ Õ∫§«“¡‡∑’Ë¬ß¢ÕßºŸâÕà“πº≈·µà≈–∫ÿ§§≈

·¬°°—π·≈–√«¡°—π ‚¥¬¥Ÿ®“°§à“·§ªª“·∫∫∂à«ßπÈ”Àπ—°
(Weighted Kappa) ¥â«¬‚ª√·°√¡ MedCalc ºŸâ«‘®—¬°”Àπ¥
«à“§à“·§ªª“∑’Ë‰¥âµâÕßÕ¬Ÿà„π™à«ß¢Õß¥’À√◊Õ¥’¡“° §◊Õ Õ¬Ÿà√–À«à“ß
0.61-1.0 µ“¡‡°≥±å¢Õß Altman13 °“√Õà“π§à“§–·ππ°“√
√—Ë«´÷¡¢ÕßºŸâÕà“π∑—Èß 2 §π∑”æ√âÕ¡Ê °—π ∂â“¡’§à“„¥∑’Ë¡’§«“¡
‡ÀÁπ‰¡àµ√ß°—π„Àâ„™â§à“§–·ππ√—Ë«´÷¡∑’Ë¡“°°«à“ ‡°≥±å°“√„Àâ

§–·ππ°“√√—Ë« ÷́¡· ¥ß‰«â„π¿“æ∑’Ë 1 «—¥§à“§«“¡‡ªìπ°√¥-¥à“ß
¢Õß “√Àâ“¡‡≈◊Õ¥¥â«¬‡§√◊ËÕß«—¥§à“§«“¡‡ªìπ°√¥¥à“ß (pH
meter, ORION 420A, ATI ORION, U.S.A.) ‚¥¬∑”°“√
«—¥´È” 3 §√—Èß ·≈–π”§à“∑’Ë‰¥â¡“À“§à“‡©≈’Ë¬

‡ª√’¬∫‡∑’¬∫§à“°“√√—Ë« ÷́¡√–¥—∫®ÿ≈¿“§¥â«¬ ∂‘µ‘πÕπ
æ“√“‡¡µ√‘° (Non-Parametric) ™π‘¥§√— §“≈-«—≈≈‘ 

(Kruskal-Wallis) °“√‡ª√’¬∫‡∑’¬∫æÀÿ§Ÿ≥ (Multiple
comparisons, all pairwise comparisons : Conover Inman)
·≈– ∂‘µ‘·¡π«‘∑π’¬å ¬Ÿ ‡∑ ∑å (Mann Whitney U test) ¥â«¬
‚ª√·°√¡  ·µ∑ å‰¥‡√§ øÕ√å «‘π‚¥«å ‡«Õ√å™—π 2.7.2 ́ Õø∑å·«√å

(StatsDirect for window version 2.7.2 software)
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Occlusal wall

Gingival wall 0123

Bevel 

Pulpal wall 

√Ÿª∑’Ë 1 · ¥ß°“√„Àâ§–·ππ°“√√—Ë«´÷¡∑’Ëºπ—ß¥â“π∫¥‡§’È¬«·≈–ºπ—ß¥â“π‡Àß◊Õ°; 0 §◊Õ ‰¡à¡’°“√√—Ë«´÷¡; 1 §◊Õ √—Ë«´÷¡ 1 „π 3  à«π
¢Õß§«“¡¬“«¢Õßºπ—ß¥â“π∫¥‡§’È¬«À√◊Õ¥â“π‡Àß◊Õ°; 2 §◊Õ √—Ë«´÷¡ 2 „π 3  à«π¢Õß§«“¡¬“«¢Õßºπ—ß¥â“π∫¥‡§’È¬«À√◊Õ
¥â“π‡Àß◊Õ°; 3 §◊Õ √—Ë«´÷¡∑—ÈßÀ¡¥¢Õß§«“¡¬“«¢Õßºπ—ß¥â“π∫¥‡§’È¬«À√◊Õ¥â“π‡Àß◊Õ°; 4 §◊Õ √—Ë«´÷¡„π à«π¢Õßºπ—ß¥â“π
‚æ√ßª√– “∑øíπ

Fig. 1 Showed microleakage scores at occlusal and gingival wall, 0 = no leakage; 1 = leakage one-third of
occlusal or gingival wall length; 2 = leakage two-third of occlusal or gingival wall length; 3 = leakage
whole of occlusal or gingival wall length; 4 = leakage in pulpal wall.

º≈°“√»÷°…“

º≈°“√«‘‡§√“–Àå§«“¡‡∑’Ë¬ß¢ÕßºŸâÕà“πº≈§–·ππ°“√√—Ë«´÷¡
æ∫«à“Õ¬Ÿà„π‡°≥±å¥’¡“° ‚¥¬§à“·§ªª“·∫∫∂à«ßπÈ”Àπ—°¢Õß
ºŸâÕà“πº≈§π∑’Ë 1 ‡∑à“°—∫ 0.847 ºŸâÕà“πº≈§π∑’Ë 2 ‡∑à“°—∫ 0.810
·≈–§à“·§ªª“·∫∫∂à«ßπÈ”Àπ—°√–À«à“ßºŸâÕà“πº≈§π∑’Ë 1 ·≈–
ºŸâÕà“π§π∑’Ë 2 ¡’§à“‡∑à“°—∫ 0.848

√âÕ¬≈–¢Õß§–·ππ°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§∑’Ëºπ—ß¥â“π
∫¥‡§’È¬«·≈–ºπ—ß¥â“π‡Àß◊Õ°¢Õß·µà≈–°≈ÿà¡· ¥ß„πµ“√“ß∑’Ë 2
´÷Ëß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡∑’Ëºπ—ß¥â“π∫¥‡§’È¬«„π°≈ÿà¡∑’Ë„™â
‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å æ∫«à“ °≈ÿà¡∑’Ë¡’°“√ªπ‡ªóôÕπ “√Àâ“¡
‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ” ·≈–°≈ÿà¡∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–
≈â“ßπÈ” ¡’§à“°“√√—Ë«´÷¡‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ë‰¡àªπ‡ªóôÕπÕ¬à“ß
¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p‡=‡0.5555)  à«π°“√√—Ë«´÷¡∑’Ëºπ—ß¥â“π
‡Àß◊Õ°æ∫«à“ °≈ÿà¡∑’Ë‰¡àªπ‡ªóôÕπ¡’§à“°“√√—Ë«´÷¡πâÕ¬°«à“°≈ÿà¡∑’Ë
ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ” (p‡=‡0.0001) ·µà‰¡à
·µ°µà“ß®“°°≈ÿà¡∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–≈â“ßπÈ”Õ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (p‡=‡0.1147) ·≈–æ∫«à“ °≈ÿà¡∑’Ëªπ‡ªóôÕπ

 “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ”¡’§à“°“√√—Ë« ÷́¡¡“°°«à“°≈ÿà¡∑’Ëªπ‡ªóôÕπ

 “√Àâ“¡‡≈◊Õ¥·≈–≈â“ßπÈ”Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡ (p‡=‡0.0001)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§∑’Ë∫√‘‡«≥ºπ—ß

¥â“π∫¥‡§’È¬«„π°≈ÿà¡∑’Ë„™â‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥åæ∫«à“ °≈ÿà¡

§«∫§ÿ¡¡’§à“°“√√—Ë«´÷¡πâÕ¬°«à“°≈ÿà¡∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥

·≈–‰¡à≈â“ßπÈ” (p‡=‡0.0006) ·µà‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ëªπ‡ªóôÕπ

 “√Àâ“¡‡≈◊Õ¥·≈–≈â“ßπÈ”Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡(p‡=‡0.0969)
·≈–æ∫«à“ °≈ÿà¡∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ”¡’§à“

°“√√—Ë«´÷¡¡“°°«à“°≈ÿà¡∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–≈â“ßπÈ”

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p‡=‡0.0001) °“√‡ª√’¬∫‡∑’¬∫

°“√√—Ë« ÷́¡∑’Ë∫√‘‡«≥ºπ—ß¥â“π‡Àß◊Õ°æ∫«à“ °≈ÿà¡§«∫§ÿ¡¡’§à“

°“√√—Ë« ÷́¡πâÕ¬°«à“°≈ÿà¡∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ”

(p‡=‡0.0001) ·µà‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥

·≈–≈â“ßπÈ”Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = 0.5767)  à«π°≈ÿà¡

∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ”¡’§à“°“√√—Ë«´÷¡¡“°°«à“

°≈ÿà¡ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–≈â“ßπÈ”Õ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ (p = 0.0001)
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µ“√“ß∑’Ë 2 · ¥ß√âÕ¬≈–¢Õß§–·ππ°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§¢Õß∑ÿ°°≈ÿà¡∑¥≈Õß

Table 2 Showed the percentage of microleakage scores of all groups

Clearfil SE- bond Clearfil S3-bond
Score Negative

SE- SE-NR SE-R S3- S3-NR S3-R
Control

control control

O G O G O G O G O G O G O G

0 0 0 15 20 10 0 7.5 2.5 0 0 0 0 2.5 0

1 0 0 60 70 77.5 0 70 77.5 57.5 62.5 35 0 77.5 72.5

2 0 0 22.5 5 12.5 7.5 20 15 42.5 20 10 0 20 12.5

3 2.5 0 2.5 5 0 15 2.5 5 0 10 2.5 0 0 5

4 97.5 100 0 0 0 77.5 0 0 0 7.5 52.5 100 0 10

Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100

O = Occlusal wall (n=40), G = Gingival wall (n=40)
SE = Clearfil SE-bond; S3 = Clearfil S3-bond; Control = No contamination; NR = Hemostatic agent contaminated
without water rinsing; R = Hemostatic agent contaminated with water rinsing

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§¢Õß°≈ÿà¡∑’Ë∑”°“√
‡µ√’¬¡º‘«‚æ√ßøíπ·∫∫‡¥’¬«°—π·µà„™â “√¬÷¥µ‘¥µà“ß™π‘¥°—π
æ∫«à“ °“√√—Ë«´÷¡∑’Ë∫√‘‡«≥ºπ—ß¥â“π∫¥‡§’È¬«·≈–∫√‘‡«≥ºπ—ß
¥â“π‡Àß◊Õ°„π°≈ÿà¡‰¡àªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥ ·≈–°≈ÿà¡ªπ‡ªóôÕπ
 “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ”¢Õß°≈ÿà¡∑’Ë„™â‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å
„Àâ§à“°“√√—Ë«´÷¡πâÕ¬°«à“°≈ÿà¡∑’Ë„™â‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π°≈ÿà¡∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥
·≈–≈â“ßπÈ”æ∫«à“°≈ÿà¡∑’Ë„™â‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å„Àâ§à“°“√√—Ë«´÷¡
‰¡à·µ°µà“ß®“°°≈ÿà¡∑’Ë„™â‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥åÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘

 ”À√—∫§à“§«“¡‡ªìπ°√¥-¥à“ß¢Õß “√Àâ“¡‡≈◊Õ¥¡’§à“
‡©≈’Ë¬‡∑à“°—∫ 0.78

«‘®“√≥å

‡æ◊ËÕ„Àâ°“√¬÷¥µ‘¥¢Õß«— ¥ÿ∫Ÿ√≥–°—∫º‘«øíπ¡’ª√– ‘∑∏‘¿“æ
∑’Ë¥’ æ◊Èπº‘«øíπ∫√‘‡«≥∑’ËµâÕß°“√¬÷¥®–µâÕß –Õ“¥ª√“»®“° ‘Ëß
ªπ‡ªóôÕπ14 °“√»÷°…“π’Èæ¬“¬“¡®”≈Õß ∂“π°“√≥å°“√
∫Ÿ√≥–‚æ√ßøíπ§≈“ ‰ø«å„π°√≥’∑’ËµâÕß„™â “√Àâ“¡‡≈◊Õ¥∫√‘‡«≥

∑’Ë„°≈â°—∫‚æ√ßøíπ·≈–‡°‘¥°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥¿“¬„π
‚æ√ßøíπ §«“¡‡ªìπ°√¥-¥à“ß¢Õß “√Àâ“¡‡≈◊Õ¥∑’Ë„™â„π°“√
»÷°…“π’È¡’¿“«–§«“¡‡ªìπ°√¥ Ÿß‡™àπ‡¥’¬«°—∫°“√»÷°…“∑’Ëºà“π
¡“7,8 ‚¥¬¡’§à“‡©≈’Ë¬‡∑à“°—∫ 0.78 ‡¡◊ËÕ “√Àâ“¡‡≈◊Õ¥∑’Ë¡’§à“
§«“¡‡ªìπ°√¥ Ÿß —¡º— °—∫º‘«øíπ®–∑”„Àâ‡°‘¥°“√≈–≈“¬¢Õß
·√à∏“µÿ·≈–‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∫√‘‡«≥º‘«øíπ ∂â“∑”°“√≈â“ß
¥â«¬πÈ”®–æ∫°“√°”®—¥™—Èπ ‡¡’¬√åÕ¬à“ß ¡∫Ÿ√≥å·≈–¡’°“√‡º¬
¢Õß∑àÕ‡π◊ÈÕøíπ ÷́Ëß®–¡“°À√◊ÕπâÕ¬¢÷ÈπÕ¬Ÿà°—∫√–¬–‡«≈“∑’Ë —¡º— 
°—∫ “√Àâ“¡‡≈◊Õ¥ ·≈–§à“§«“¡‡ªìπ°√¥-¥à“ß¢Õß “√Àâ“¡
‡≈◊Õ¥·µà≈–™π‘¥7

°“√»÷°…“§√—Èßπ’È‡≈◊Õ° “√¬÷¥µ‘¥º≈‘µ¿—≥±å‡§≈’¬√åøî≈
‡Õ Õ’∫Õπ¥å·≈–‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å ´÷Ëß¡’§à“§«“¡‡ªìπ
°√¥-¥à“ß‡∑à“°—∫ 2.0 ·≈– 2.7 µ“¡≈”¥—∫  “√¬÷¥µ‘¥∑—Èß Õß
™π‘¥‡ªìπº≈‘µ¿—≥±å®“°∫√‘…—∑ºŸâº≈‘µ‡¥’¬«°—π·≈–¡’Õß§å
ª√–°Õ∫À≈—°∑’Ë„°≈â‡§’¬ß°—π‡æ◊ËÕ≈¥ªí®®—¬√∫°«πÕ◊Ëπ∑’Ë‰¡à
‡°’Ë¬«¢âÕß §◊Õ  “√¬÷¥µ‘¥∑—Èß Õß®—¥Õ¬Ÿà„π√–∫∫∑’Ë„™â°“√°—¥¥â«¬
°√¥ÕàÕπ (mild self-etch adhesives) ·≈–¡’ à«πª√–°Õ∫
∑’Ë‡À¡◊Õπ°—π §◊Õ 10-‡ÕÁ¡¥’æ’ (10-MDP:10-Methacryloxydecyl
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dihydrogen phosphate) ́ ÷Ëß‡ªìπ¡ÕπÕ‡¡Õ√å∑’Ë‡ªìπ°√¥ (acidic

monomer) ¡’ à«π¢ÕßÀ¡Ÿàøíß°å™—π (functional group) §◊Õ

À¡ŸàøÕ ‡øµ (phosphate group) ∑’Ë “¡“√∂·µ°µ—«·≈–„Àâ

°“√¬÷¥µ‘¥¥â«¬æ—π∏–‡§¡’°—∫º≈÷°‰Œ¥√Õ°´’Õ–æ“‰∑¥å‰¥â¥’15

πÕ°®“°π—Èπ¬—ßª√–°Õ∫¥â«¬‰Œ¥√Õ° ’́‡Õ∏‘≈‡¡∑∏“‰§√‡≈µ

(2-Hydroxyethyl methacrylate : HEMA) ´÷Ëß‡ªìπ‚¡‡≈°ÿ≈∑’Ë

™Õ∫πÈ” (hydrophillic) ¥—ßπ—Èπ„π¢—ÈπµÕπ°“√„™âß“π¢Õß “√¬÷¥

µ‘¥™π‘¥π’È°“√√–‡À¬µ—«∑”≈–≈“¬·≈–πÈ”Õ“®∑”‰¥â¬“°¢÷Èπ16

®“°º≈°“√»÷°…“π’È∑’Ëæ∫«à“ ‡¡◊ËÕ‡°‘¥°“√ªπ‡ªóôÕπ “√

Àâ“¡‡≈◊Õ¥∫√‘‡«≥º‘«‡π◊ÈÕøíπ·≈–‰¡à≈â“ßπÈ”„π°“√∫Ÿ√≥–¥â«¬

 “√¬÷¥µ‘¥∑—Èß 2 ™π‘¥®–¡’§à“°“√√—Ë« ÷́¡√–¥—∫®ÿ≈¿“§¡“°°«à“

°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–≈â“ßπÈ”

°“√µ°§â“ß¢Õß “√Àâ“¡‡≈◊Õ¥∫πº‘«øíπÕ“®¢—¥¢«“ß¢∫«π°“√

°“√¬÷¥µ‘¥¢Õß “√¬÷¥µ‘¥ ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ

™π‘¥ àÕß°√“¥„π°“√»÷°…“¢Õß OûKeefe KL „πªï §.». 2005

´÷Ëß‡ª√’¬∫‡∑’¬∫æ◊Èπº‘«‡π◊ÈÕøíπ∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥™π‘¥

Õ≈Ÿ¡‘π—¡§≈Õ‰√¥å·≈â«∑”°“√≈â“ßπÈ”·≈–‰¡à≈â“ßπÈ”æ∫«à“ „π

°≈ÿà¡∑’Ë‰¡à≈â“ßπÈ”®–¡’ “√Àâ“¡‡≈◊Õ¥∑’Ë·Àâß·µ°√–·Àßª°§≈ÿ¡

‡π◊ÈÕøíπ  à«π°≈ÿà¡∑’Ë≈â“ßπÈ”®–¡’°“√°”®—¥™—Èπ ‡¡’¬√åÕ¬à“ß ¡∫Ÿ√≥å

·≈–¡’°“√‡º¬¢Õß∑àÕ‡π◊ÈÕøíπ10 πÕ°®“°π’È “√Àâ“¡‡≈◊Õ¥

™π‘¥Õ≈Ÿ¡‘π—¡§≈Õ‰√¥å¬—ß∑”Àπâ“∑’Ë„π°“√µ°µ–°Õπ‚ª√µ’π„π

æ≈“ ¡“17 ´÷Ëß¢—¥¢«“ß°“√·∑√°´÷¡·≈–°“√∑”Àπâ“∑’Ë¢Õß

 “√¬÷¥µ‘¥  °“√»÷°…“∂÷ßº≈¢Õß°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥µàÕ§à“

°”≈—ß·√ß¬÷¥„π°“√∫Ÿ√≥–øíπ‚¥¬„™â “√¬÷¥µ‘¥√–∫∫‡´≈øá‡Õ∑™å

æ∫«à“ °“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–‰¡à≈â“ßπÈ”®–„Àâ§à“

°”≈—ß·√ß¬÷¥∑’ËµË”°«à“°≈ÿà¡∑’Ë‰¡àªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥9,10

πÕ°®“°π’È °“√ªπ‡ªóôÕπÕ◊ËπÊ ‡™àπ ‡≈◊Õ¥ §«“¡™◊Èπ ·≈–

πÈ”≈“¬°Á∑”„Àâ§à“°”≈—ß·√ß¬÷¥¢Õß«— ¥ÿµË”≈ß‡™àπ°—π18-24

°“√»÷°…“π’Èæ∫«à“ §à“°“√√—Ë«´÷¡√–¥—∫®ÿ≈¿“§¢Õß°≈ÿà¡

‚æ√ßøíπ∑’Ë„™â‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å·≈–°≈ÿà¡∑’Ë„™â‡§≈’¬√åøî≈‰µ√

‡Õ ∫Õπ¥å ‡¡◊ËÕ‡°‘¥°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–≈â“ßπÈ”‰¡à

·µ°µà“ß®“°°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑—Èßπ’ÈÕ“®

‡π◊ËÕß¡“®“° “√Àâ“¡‡≈◊Õ¥∑’Ë„™â„π°“√»÷°…“π’È§◊Õ Õ≈Ÿ¡‘π—¡

§≈Õ‰√¥å ´÷Ëß “¡“√∂≈–≈“¬‰¥â„ππÈ” ·Õ≈°ÕŒÕ≈å (alcohol)

°≈’‡´Õ√Õ≈ (glycerol) ·≈–‚æ√‰æ≈’π‰°≈§Õ≈ (propylene

glycol)25 °“√≈â“ßπÈ”®–≈–≈“¬™–≈â“ß “√Àâ“¡‡≈◊Õ¥ÕÕ°®“°

º‘«‚æ√ßøíπ ¢∫«π°“√°“√¬÷¥µ‘¥®÷ß‡°‘¥‰¥â§àÕπ¢â“ß ¡∫Ÿ√≥å

Õ¬à“ß‰√°Áµ“¡°Á¬—ß¡’°“√µ°§â“ß¢ÕßÕ≈Ÿ¡‘π—¡Õ‘ÕÕπ  (aluminum

ion) ∫πº‘«øíπÀ≈—ß®“°≈â“ß “√Àâ“¡‡≈◊Õ¥∑’Ëªπ‡ªóôÕπÕÕ°

¥â«¬πÈ”9  ÷́Ëß∑”„Àâ°≈ÿà¡∑’Ëªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥·≈–≈â“ßπÈ”

·≈â«¬—ß¡’·π«‚πâ¡¢Õß§à“°“√√—Ë«´÷¡∑’Ë¡“°°«à“°≈ÿà¡§«∫§ÿ¡

·µà‡¡◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫∑“ß ∂‘µ‘·≈â«‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘

‡¡◊ËÕæ‘®“√≥“§à“°“√√—Ë« ÷́¡¢Õß°≈ÿà¡§«∫§ÿ¡∑—Èß„π°≈ÿà¡

‚æ√ßøíπ∑’Ë„™â‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å·≈–°≈ÿà¡∑’Ë„™â‡§≈’¬√åøî≈‰µ√

‡Õ ∫Õπ¥å æ∫«à“ ¡’°“√√—Ë«´÷¡∑—Èßºπ—ß¥â“π∫¥‡§’È¬«·≈–¥â“π

‡Àß◊Õ°·¡â«à“®–‰¡à¡’°“√ªπ‡ªóôÕπ®“° “√Àâ“¡‡≈◊Õ¥ ∑—Èßπ’ÈÕ“®

‡π◊ËÕß¡“®“°º≈¢Õß¢∫«π°“√‡∑Õ√å‚¡‰´§≈‘ß26 ´÷Ëß‡ªìπ°“√

®”≈Õß ¿“«–°“√„™âß“π¢Õß«— ¥ÿ∫Ÿ√≥–„π™àÕßª“°„π·ßà°“√

‡ª≈’Ë¬π·ª≈ßÕÿ≥À¿Ÿ¡‘∑’Ë∑”„Àâ‡°‘¥°“√À¥·≈–¢¬“¬µ—«¢Õß«— ¥ÿ

∫Ÿ√≥–·≈–‡π◊ÈÕøíπ∑’Ë‰¡à‡∑à“°—π àßº≈„Àâ‡°‘¥™àÕß«à“ß√–À«à“ß

«— ¥ÿ∫Ÿ√≥–°—∫º‘«øíπ

 ”À√—∫§à“°“√√—Ë« ÷́¡∫√‘‡«≥ºπ—ß¥â“π‡Àß◊Õ°∑’Ë¡“°°«à“

∫√‘‡«≥ºπ—ß¥â“π∫¥‡§’È¬«„π∑ÿ°°≈ÿà¡∑¥≈Õßπ—Èπ Õ“®‡ªìπ

‡æ√“–‡π◊ÈÕøíπ¡’ à«πª√–°Õ∫¢ÕßπÈ”¡“°°«à“∫√‘‡«≥‡§≈◊Õ∫øíπ

∑”„Àâ°“√¬÷¥µ‘¥°—∫«— ¥ÿ¬“°°«à“ ·≈–‡π◊ÈÕøíπ¬—ß¡’Õß§åª√–°Õ∫

¢Õß‰Œ¥√Õ° ’́Õ–æ“‰∑¥å∑’ËπâÕ¬°«à“‡§≈◊Õ∫øíπ4 ®÷ß‡°‘¥æ—π∏–

∑“ß‡§¡’°—∫ 10-‡ÕÁ¡¥’æ’ „π “√¬÷¥µ‘¥∑—Èß Õß™π‘¥πâÕ¬°«à“

‡§≈◊Õ∫øíπ15

‡¡◊ËÕæ‘®“√≥“°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à¡’°“√ªπ‡ªóôÕπæ∫«à“ °≈ÿà¡

§«∫§ÿ¡¢Õß “√¬÷¥µ‘¥™π‘¥‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å„Àâ§à“°“√

√—Ë«´÷¡√–¥—∫®ÿ≈¿“§∑’Ë¡“°°«à“°≈ÿà¡§«∫§ÿ¡¢Õß “√¬÷¥µ‘¥™π‘¥

‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“Õ◊Ëπ∑’Ë„Àâº≈

‡™àπ‡¥’¬«°—π28,29 ‡§≈’¬√åøî≈‰µ√‡Õ ∫Õπ¥å‡ªìπ “√¬÷¥µ‘¥ 1

¢—ÈπµÕπ ¡’°“√√«¡Õß§åª√–°Õ∫¢Õß à«π∑’Ë™Õ∫πÈ”°—∫ à«π∑’Ë

‰¡à™Õ∫πÈ” (hydrophobic) ‡¢â“‰«â¥â«¬°—π ·≈–¡’πÈ”‡ªìπµ—«°≈“ß

∑’Ë∑”„Àâ “√¡ÕπÕ‡¡Õ√å‡°‘¥°“√·µ°µ—« °“√„™â “√¬÷¥µ‘¥™π‘¥π’È

∂â“°“√‡ªÉ“√–‡À¬πÈ”ÕÕ°‰¡à ¡∫Ÿ√≥å„π√–À«à“ß°“√∫Ÿ√≥–øíπ

®–„Àâ§à“°“√¬÷¥µ‘¥°—∫º‘«øíπ∑’Ë≈¥≈ß ·≈–™—Èπ¢Õß “√¬÷¥µ‘¥®–

¡’≈—°…≥–§≈â“¬‡¬◊ËÕ‡≈◊Õ°ºà“π (semi-permeable membrane)

‚¥¬¬Õ¡„ÀâπÈ”·≈–¢Õß‡À≈«´÷¡ºà“π àßº≈µàÕ§ÿ≥¿“æ„π°“√¬÷¥

µ‘¥°—∫º‘«øíπ„π√–¬–¬“«‰¥â30,31  à«π‡§≈’¬√åøî≈‡Õ Õ’∫Õπ¥å

¡’°“√·¬°¢—ÈπµÕπ°“√∑”ß“π‡ªìπ 2 ¢—ÈπµÕπ À≈—ß®“°°“√

∑“ “√¬÷¥µ‘¥„π¢—Èπ ÿ¥∑â“¬·≈–∑”°“√©“¬· ß·≈â«Õß§åª√–°Õ∫

∫√‘‡«≥æ◊Èπº‘«π’È®–¡’¿“«–∑’Ë‰¡à™Õ∫πÈ” ‡¡◊ËÕ∑”°“√∫Ÿ√≥–¥â«¬
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‡√´‘π§Õ¡‚æ ‘µ∑’Ë¡’Õß§åª√–°Õ∫¢Õß°≈ÿà¡‰¥‡¡∏“§√‘‡≈µ

(dimethacrylate group) ∑’Ë‰¡à™Õ∫πÈ”‡™àπ‡¥’¬«°—π®÷ß∑”„Àâ‡°‘¥

°“√‡™◊ËÕ¡µàÕ∑’Ë¥’ ·≈–®“°°“√»÷°…“∑’Ëºà“π¡“æ∫«à“ ‡§≈’¬√åøî≈

‡Õ Õ’∫Õπ¥å„Àâ§à“°”≈—ß·√ß¬÷¥°—∫øíπ¡“°°«à“‡§≈’¬√åøî≈‰µ√

‡Õ ∫Õπ¥å27 πÕ°®“°π’È¬—ß¡’°“√»÷°…“ª√– ‘∑∏‘¿“æ„π°“√

¬÷¥Õ¬Ÿà (retention) ¢Õß«— ¥ÿ„π∑“ß§≈‘π‘°∑’Ëæ∫«à“  “√¬÷¥µ‘¥

√–∫∫‡´≈øá‡Õ∑™å 2 ¢—ÈπµÕπ¡’Õ—µ√“°“√¬÷¥Õ¬Ÿà¢Õß«— ¥ÿ Ÿß°«à“

√–∫∫‡´≈øá‡Õ∑™å 1 ¢—ÈπµÕπ1

°“√»÷°…“∑’Ëºà“π¡“À≈“¬°“√»÷°…“‰¥âæ¬“¬“¡‡æ‘Ë¡

ª√– ‘∑∏‘¿“æ„π°“√¬÷¥µ‘¥¢Õß«— ¥ÿ°—∫º‘«øíπ‡¡◊ËÕ‡°‘¥°“√

ªπ‡ªóôÕπ¥â«¬«‘∏’µà“ßÊ ·≈–æ∫«à“ °“√≈â“ßπÈ”‡ªìπ«‘∏’Àπ÷Ëß´÷Ëß

 “¡“√∂‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√∫Ÿ√≥–øíπÀ√◊Õ°“√‡§≈◊Õ∫

À≈ÿ¡√àÕßøíπ (sealant) ¥â«¬«— ¥ÿ°≈ÿà¡‡√ ‘́π§Õ¡‚æ≈‘µ24,32,33

Õ¬à“ß‰√°Áµ“¡°“√»÷°…“∂÷ßº≈¢Õß°“√ªπ‡ªóôÕπ “√Àâ“¡‡≈◊Õ¥
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Abstracts

Objective To compare the effect of hemostatic agent contamination with and without water rinsing
on microleakage at occlusal and gingival walls of cavity restored with resin composite using two types
of self-etching adhesive.

Materials and methods Class V cavities were prepared in 70 human premolars. Occlusal and gingival
margins were located on enamel and cementum respectively. The teeth were randomly divided into 7
groups of ten teeth. Prepared cavities of group 1, 2 and 3, prior to composite restoration using clearfil
SE-bond, were subjected to non-hemostatic agent contamination (SE-control), hemostatic agent
contamination without water rinsing (SE-NR) and hemostatic agent contamination with water rinsing
(SE-R) respectively. Meanwhile, prepared cavities of group 4, 5 and 6, prior to composite restoration
using clearfil S3-bond, were subjected to non-hemostatic agent contamination (S3-control), hemostatic
agent contamination without water rinsing (S3-NR) and hemostatic agent contamination with water
rinsing (S3-R) respectively. Prepared cavities of group 7 were restored without bonding agent (negative
control). All teeth were subjected to thermocycling and then immersed in 50% silver nitrate solution for
24 hours. Microleakage at occlusal and gingival walls were evaluated and scored. Data were analyzed
using non-parametric statistic; Kruskal-Wallis Multiple comparisons and Mann-Whitney U test.

Results There was no significant difference of microleakage at occlusal walls of SE-control, SE-NR
and SE-R groups. SE-NR group had significantly higher microleakage at gingival wall than SE-control
group. S3-NR group showed significantly higher microleakage at both occlusal and gingival walls than
S3-control group.

Conclusion Hemostatic agent contamination without water rinsing, prior to composite restoration
using self-etching adhesives, promoted microleakage at cavity walls, except at the occlusal walls of
clearfil SE-bond using group. Water rinsing of hemostatic contaminated could lower the microleakage
which comparable to that of uncontaminated group.

(CU Dent J. 2010;33:15-24)
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