
« ∑—πμ ®ÿÃ“œ 2558;38:141-154

CU Dent J. 2015;38:141-154

∫ ∑ «‘ ∑ ¬ “ ° “ √

Original Article

º≈¢Õß´’‡¡πμå™—Ë«§√“«™π‘¥‰¥·§≈μàÕ§à“°”≈—ß

·√ß¬÷¥‡©◊Õπ¢Õß‡√ ‘́π´’‡¡πμå 4 ™π‘¥°—∫‡π◊ÈÕøíπ

μÿ≈¬å »√’Õ—¡æ√ ∑.∫., «∑.¥.1

™ÿμ‘¡“ ‚¶…‘μæ—π∏«ß»å ∑.∫., «∑.¡.2

π‘¬¡ ∏”√ß§åÕπ—πμå °ÿ≈ ∑.∫., «∑.¥.3

1¿“§«‘™“∑—πμ°√√¡ª√–¥‘…∞å §≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬√—ß ‘μ
2291/97 ∂ππ ÿ¢ÿ¡«‘∑ ·¢«ßæ√–‚¢πß‡Àπ◊Õ ‡¢μ«—≤π“ °√ÿß‡∑æœ
3¿“§«‘™“∑—πμ°√√¡ª√–¥‘…∞å §≥–∑—πμ·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“º≈¢Õß‰¥·§≈μàÕ§à“°”≈—ß·√ß¬÷¥‡©◊Õπ¢Õß‡√ ‘́π´’‡¡πμå 4 ™π‘¥

«— ¥ÿ·≈–«‘∏’°“√ øíπ°√“¡·∑â¢Õß¡πÿ…¬å®”π«π 120 ´’Ë μ—¥¥â“π∫¥‡§’È¬«„Àâ‡π◊ÈÕøíπ‡º¬ ·∫àßøíπ‚¥¬°“√ ÿà¡‡ªìπ 3
°≈ÿà¡Ê ≈– 40 ’́Ë °≈ÿà¡∑’Ë 1 §◊Õ‰¡à‡§≈◊Õ∫‰¥·§≈∫π‡π◊ÈÕøíπ (°≈ÿà¡§«∫§ÿ¡)  à«π°≈ÿà¡∑’Ë 2 ·≈– 3 ‡§≈◊Õ∫‰¥·§≈∫π
‡π◊ÈÕøíπ·≈â«∑‘Èß‰«â‡ªìπ√–¬–‡«≈“ 7 ·≈– 28 «—π μ“¡≈”¥—∫ ®“°π—Èπ·μà≈–°≈ÿà¡¬—ß·∫àß‡ªìπ 4 °≈ÿà¡¬àÕ¬°≈ÿà¡≈– 10 ´’Ë
μ“¡™π‘¥¢Õß‡√´‘π´’‡¡πμå∑’Ë„™â∑¥ Õ∫ 4 ™π‘¥ («“√‘‚Õ≈‘ß§å‡ÕÁπ æ“π“‡«’¬‡Õø∑Ÿ √’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬ ·≈–·¡Á°‡´¡Õ’≈‘μ)
°”®—¥‰¥·§≈ÕÕ°À≈—ß®“°§√∫‡«≈“∑’Ë°”Àπ¥¬÷¥·∑àß‡√´‘π§Õ¡‚æ ‘μ∫πº‘«‡π◊ÈÕøíπ¥â«¬‡√´‘π ’́‡¡πμå π”™‘Èπ∑¥ Õ∫
·™à„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ∑¥ Õ∫À“§à“°”≈—ß·√ß¬÷¥‡©◊Õπ‚¥¬‡§√◊ËÕß∑¥ Õ∫
 “°≈ ¥â«¬§«“¡‡√Á«À—«°¥ 0.5 ¡‘≈≈‘‡¡μ√μàÕπ“∑’ «‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬ ∂‘μ‘°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫ Õß
∑“ß·≈–°“√‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ™π‘¥∑Ÿ°’¬å∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 μ√«® Õ∫≈—°…≥–§«“¡≈â¡‡À≈«¢Õß
°“√¬÷¥μ‘¥∫√‘‡«≥√Õ¬·μ°À—°¢Õß™‘Èπ∑¥ Õ∫¥â«¬°≈âÕß®ÿ≈∑√√»πå ‡μÕ√‘‚Õ‰¡‚§√ ‚§ª ·≈–°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥

º≈°“√»÷°…“ §à“°”≈—ß·√ß¬÷¥‡©◊Õπ¢Õß∑ÿ°°≈ÿà¡∑’Ë¬÷¥¥â«¬«“√‘‚Õ≈‘ß§å‡ÕÁπ·≈–æ“π“‡«’¬‡Õø∑Ÿ ‰¡à¡’§«“¡·μ°μà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ™‘Èπ∑¥ Õ∫∑ÿ°™‘Èπ¢Õß°≈ÿà¡«“√‘‚Õ≈‘ß§å‡ÕÁπ·≈–æ“π“‡«’¬‡Õø∑Ÿ· ¥ß§«“¡≈â¡‡À≈«
·∫∫º ¡  à«π°≈ÿà¡√’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬·≈–·¡Á°‡´¡Õ’≈‘μ æ∫«à“§à“°”≈—ß·√ß¬÷¥‡©◊Õπ¢Õß°≈ÿà¡∑’Ë —¡º— ‰¥·§≈‡ªìπ
‡«≈“ 7 «—π ·≈– 28 «—π ¡’§à“μË”°«à“°≈ÿà¡∑’Ë‰¡à —¡º— ‰¥·§≈Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ·μà§à“°”≈—ß·√ß¬÷¥‡©◊Õπ
√–À«à“ß°≈ÿà¡∑’Ë —¡º— ‰¥·§≈¥â«¬√–¬–‡«≈“ 7 «—π ·≈– 28 «—π ‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
™‘Èπ∑¥ Õ∫∑ÿ°™‘Èπ¢Õß°≈ÿà¡√’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬·≈–·¡Á°‡´¡Õ’≈‘μ · ¥ß§«“¡≈â¡‡À≈«·∫∫¬÷¥‰¡àμ‘¥ ‡¡◊ËÕæ‘®“√≥“
‡©æ“–°≈ÿà¡∑’Ë‡π◊ÈÕøíπ —¡º—  “√‰¥·§≈ æ∫«à“°≈ÿà¡√’‰≈‡ÕÁ° ǻ¬Ÿ Õß√âÕ¬·≈–·¡Á°‡´¡Õ’≈‘μ¡’§à“°”≈—ß·√ß¬÷¥‡©◊ÕπμË”°«à“
°≈ÿà¡«“√‘‚Õ≈‘ß§å‡ÕÁπ·≈–æ“π“‡«’¬‡Õø∑ŸÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

 √ÿª ‰¥·§≈¡’º≈μàÕ§à“°”≈—ß·√ß¬÷¥‡©◊ÕπμàÕ‡π◊ÈÕøíπ„π°≈ÿà¡∑’Ë¬÷¥¥â«¬√’‰≈‡ÕÁ° ǻ¬Ÿ Õß√âÕ¬À√◊Õ·¡Á°‡´¡Õ’≈‘μ ·μà‰¡à¡’
º≈μàÕ§à“°”≈—ß·√ß¬÷¥‡©◊Õπ„π°≈ÿà¡∑’Ë¬÷¥¥â«¬«“√‘‚Õ≈‘ß§å‡ÕÁπÀ√◊Õæ“π“‡«’¬‡Õø∑Ÿ
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∫∑π”

ªí®®ÿ∫—π¡’°“√„™â‡√ ‘́π ’́‡¡πμå°—πÕ¬à“ß°«â“ß¢«“ß ”À√—∫
¬÷¥™‘Èπß“π∑’Ë¢÷Èπ√Ÿª®“°ÀâÕßªØ‘∫—μ‘°“√ ‡™àπ ™‘ÈπÕÿ¥Ωíß (inlay)
™‘ÈπÕÿ¥§√Õ∫ (onlay) §√Õ∫øíπ (crown)  –æ“πøíπ (bridge)
‡¥◊Õ¬øíπ (post) ·≈–·ºàπªî¥Àπâ“øíπ (veneer)1-3 ‡π◊ËÕß®“°
‡√ ‘́π´’‡¡πμå à«π„À≠à‡°‘¥°“√¬÷¥·∫∫‡§¡’-°≈ (chemico-
mechanical bonding) ÷́Ëß™à«¬‡æ‘Ë¡§à“°”≈—ß·√ß¬÷¥„Àâ Ÿß¢÷Èπ ¡’
 ¡∫—μ‘≈–≈“¬πÈ”μË” ¡’§«“¡Àπ“¢Õß™—Èπøî≈å¡∑’Ë∫“ß ¥—ßπ—Èπ®÷ß
™à«¬≈¥°“√√—Ë«´÷¡4-6 ·≈–≈¥°“√μ‘¥ ’∫√‘‡«≥√Õ¬μàÕ¢Õßøíπ
·≈–«— ¥ÿ7 ≈¥Õ“°“√‡ ’¬«øíπ¿“¬À≈—ß°“√√—°…“8 „π°“√
∫Ÿ√≥–øíπ¥â«¬™‘Èπß“π∑’Ëº≈‘μ®“°ÀâÕßªØ‘∫—μ‘°“√ à«π„À≠à®”‡ªìπ
μâÕßπ—¥ºŸâªÉ«¬À≈“¬§√—Èß ¥—ßπ—Èπ™‘Èπß“π∫Ÿ√≥–™—Ë«§√“«·≈– ’́‡¡πμå
™π‘¥™—Ë«§√“«®÷ß¡’§«“¡®”‡ªìπ‡π◊ËÕß®“°™à«¬ªÑÕß°—π¿¬—πμ√“¬
∑’ËÕ“®®–‡°‘¥°—∫‡π◊ÈÕ‡¬◊ËÕ„π (pulp tissue) √«¡∂÷ß„Àâ§«“¡
 «¬ß“¡ ·≈–„ÀâºŸâªÉ«¬‰¥â„™â∫¥‡§’È¬«°àÕπ‰¥â√—∫°“√∫Ÿ√≥–¥â«¬
™‘Èπß“π∂“«√9

ªí®®ÿ∫—π´’‡¡πμå™π‘¥™—Ë«§√“«∑’Ë„™â„πß“π∑—πμ°√√¡ ¡’
À≈“¬™π‘¥ ‡™àπ ´‘ß§åÕÕ°‰´¥å¬Ÿ®’πÕ≈ (zinc oxide eugenol)
´‘ß§åÕÕ°‰´¥å∑’Ëª√“»®“° “√¬Ÿ®’πÕ≈ (zine oxide non-
eugenol) ·≈–·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å ‰≈‡πÕ√å (calcium
hydroxide liner)10-12 ´÷Ëß‰¥·§≈ (Dycal®) ‡ªìπÀπ÷Ëß
„πº≈‘μ¿—≥±å∑“ß°“√§â“∑’Ë∑—πμ·æ∑¬åπ‘¬¡„™â

´‘ß§åÕÕ°‰´¥å¬Ÿ®’πÕ≈‡ªìπ´’‡¡πμå™π‘¥™—Ë«§√“«∑’Ë„™â°—π
Õ¬à“ß°«â“ß¢«“ß ‡π◊ËÕß®“°¡’ à«πª√–°Õ∫¢Õß “√¬Ÿ®’πÕ≈∑’Ë¡’
 ¡∫—μ‘„π°“√≈¥Õ“°“√ª«¥·≈–‡ ’¬«øíπ13,14 ·μà¡’√“¬ß“π
«à“ “√¬Ÿ®’πÕ≈∑’ËÀ≈ß‡À≈◊Õ®“°´’‡¡πμå™—Ë«§√“« “¡“√∂¬—∫¬—Èß
ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å¢Õß‡√´‘π§Õ¡‚æ ‘μ  “√¬÷¥
(bonding agent) ·≈–‡√ ‘́π´’‡¡πμå‰¥â15 ‡π◊ËÕß®“°À¡ŸàøïπÕ≈
(phenol group) ®–®—∫Õπÿ¡Ÿ≈Õ‘ √– (free radical) ·≈â«
¬—∫¬—Èß°√–∫«π°“√‡°‘¥æÕ≈‘‡¡Õ√å¢Õß«— ¥ÿ¥—ß°≈à“«  àßº≈„Àâ
·√ß¬÷¥°—∫øíπÀ≈—°¡’§à“≈¥≈ß16 ¥—ßπ—Èπ´’‡¡πμå™π‘¥ ‘́ß§åÕÕ°‰´¥å
∑’Ëª√“»®“° “√¬Ÿ®’πÕ≈ ·≈–‰¥·§≈®÷ß‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß
„π°“√π”¡“„™â‡ªìπ´’‡¡πμå™π‘¥™—Ë«§√“« Akashi ·≈–§≥–17

√“¬ß“π«à“°“√„™â‰¥·§≈‡æ◊ËÕ‡ªìπ´’‡¡πμå™π‘¥™—Ë«§√“«„Àâ§à“·√ß
¬÷¥∑’Ë Ÿß°«à“´’‡¡πμå™π‘¥™—Ë«§√“«™π‘¥ ‘́ß§åÕÕ°‰´¥å∑’Ëª√“»®“°
 “√¬Ÿ®’πÕ≈Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ Macchi ·≈–§≥–18

»÷°…“§à“·√ß¬÷¥√–À«à“ßº‘«‡π◊ÈÕøíπ∑’Ëºà“π°“√‡§≈◊Õ∫¥â«¬ “√
·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å‡ªìπ‡«≈“ 48 ™—Ë«‚¡ß ®“°π—Èπª√—∫
 ¿“æº‘«‡π◊ÈÕøíπ¥â«¬ “√¬÷¥√–∫∫‚∑∑Õ≈‡Õ∑ ǻ (total etched

system) æ∫«à“‰¥·§≈‰¡à¡’º≈μàÕ§à“°“√¬÷¥Õ¬Ÿà¢Õß‡√ ‘́π§Õ¡‚æ ‘μ
¢≥–∑’Ë Paul ·≈– Scharer10 »÷°…“‚¥¬„™â‡´≈øáŒ“√å¥‡¥ππ‘ß
·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å (self-hardening calcium hydroxide,
Kerr Life®) ©“∫∫πº‘«‡π◊ÈÕøíπ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èπ
°”®—¥ÕÕ°·≈–¢—¥¥â«¬ºßæ—¡¡‘  (pumice) ·≈â«¬÷¥¥â«¬‡√ ‘́π
§Õ¡‚æ ‘μ ‚¥¬„™â “√¬÷¥ 4 ™π‘¥ [‡ÕÕ“√å∑’∫Õπ¥å (ART Bond)
ÕÕ≈∫Õπ¥å∑Ÿ (All-Bond 2) ́ ‘π·∑° (Syntac) ·≈–æ’∫Õπ¥å
(P-Bond)] ·≈–∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥‡©◊Õπ æ∫«à“
·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å¡’º≈∑”„Àâ§à“°”≈—ß·√ß¬÷¥‡©◊Õπ≈¥≈ß
„π°≈ÿà¡∑’Ë„™â‡ÕÕ“√å∑’∫Õπ¥å·≈–ÕÕ≈∫Õπ¥å∑Ÿ

®“°ß“π«‘®—¬∑’Ëºà“π¡“‰¥â√“¬ß“π«à“ “√·§≈‡ ’́¬¡‰Œ-
¥√Õ°‰´¥å∑—Èß∑’ËÕ¬Ÿà„π√Ÿª¢Õß “√·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å∑’Ë°àÕμ—«‰¥â
(setting) ·≈–„π√Ÿª∑’Ë‰¡à°àÕμ—« “¡“√∂∂Ÿ°≈–≈“¬¥â«¬°√¥„π
√–∫∫‚∑∑Õ≈‡Õ∑ ǻ19-21 ªí®®ÿ∫—π¡’‡√´‘π´’‡¡πμåÀ≈“¬√–∫∫∑’Ë
ÕÕ°«“ß®”Àπà“¬ ‡™àπ √–∫∫‡´≈øá‡Õ∑´å (self-etched
system) ∑’Ë¡’°“√ª√—∫ ¿“æº‘«‡π◊ÈÕøíπ‚¥¬°“√∑“¥â«¬ “√
‰æ√‡¡Õ√å°àÕπ¬÷¥°—∫‡√´‘π‡∫  (resin base) ÷́Ëß “√‰æ√‡¡Õ√å
π’Èª√–°Õ∫¥â«¬¡ÕπÕ‡¡Õ√å∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥ ∑’Ë “¡“√∂≈–≈“¬
Õπ‘π∑√’¬å “√„π™—Èπ‡ ¡’¬√å (smear layer) ·≈–∑’Ëº‘«‡π◊ÈÕøíπ
æ√âÕ¡°—∫·∑√° ÷́¡‡¢â“ Ÿà‡π◊ÈÕøíπ·≈â«√«¡™—Èπ‡ ¡’¬√å„Àâ‡ªìπ à«π
Àπ÷Ëß¢Õß°“√¬÷¥μ‘¥22,23 ¢≥–∑’Ë√–∫∫‡´≈øá·Õ¥Œ’´’ø (self-
adhesive system) ‡ªìπ‡√´‘π´’‡¡πμå∑’Ë„™â§«“¡‡ªìπ°√¥¢Õß
¡ÕπÕ‡¡Õ√å∑’ËÕ¬Ÿà„π‡√´‘π‡∫  ‡ªìπ “√ª√—∫ ¿“æ™—Èπ‡ ¡’¬√å24,25

‡π◊ËÕß¥â«¬‰¥·§≈¡’Õß§åª√–°Õ∫À≈—°§◊Õ ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å
´÷Ëß “¡“√∂ª≈àÕ¬‰Œ¥√Õ°‰´¥å‰ÕÕÕπ (OH-) ·≈–· ¥ß
ƒ∑∏‘Ï‡ªìπ¥à“ß ‚¥¬‰¥·§≈¡’§à“§«“¡‡ªìπ°√¥-¥à“ßª√–¡“≥
11.8-12 ´÷Ëß¡’§à“μà“ß°—π‡≈Á°πâÕ¬‡¡◊ËÕ‡∑’¬∫°—∫·§≈‡´’¬¡
‰Œ¥√Õ°‰´¥å™π‘¥∑’Ëº ¡°—∫πÈ”´÷Ëß¡’§à“§«“¡‡ªìπ°√¥-¥à“ß
ª√–¡“≥ 12-1326 ¥—ßπ—Èπ®÷ß¡’§«“¡‡ªìπ‰ª‰¥â«à“§à“§«“¡‡ªìπ
¥à“ß¢Õß‰¥·§≈Õ“®¡’º≈°√–∑∫μàÕ°“√¬÷¥μ‘¥¢Õß‡√ ‘́π ’́‡¡πμå
∑’Ë¡’°“√ª√—∫ ¿“æº‘«‡π◊ÈÕøíπ¥â«¬«‘∏’∑’Ë·μ°μà“ß°—π ‚¥¬
«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬„π§√—Èßπ’È§◊Õ ‡æ◊ËÕ»÷°…“º≈¢Õß
‰¥·§≈∑’Ë‡§≈◊Õ∫∫πº‘«‡π◊ÈÕøíπ¥â«¬√–¬–‡«≈“μà“ß°—πμàÕ§à“·√ß
¬÷¥‡©◊Õπ¢Õß‡√ ‘́π´’‡¡πμå 4 ™π‘¥ ‰¥â·°à «“√‘‚Õ≈‘ß§å‡ÕÁπ
(Variolink® N, Ivoclar Vivadent, Schaan, Liechtenstein)
æ“π“‡«’¬‡Õø∑Ÿ (Panavia® F 2.0, Kuraray, Osaka,
Japan) √’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬ (Rely XTM U200, 3M ESPE,
Seefeld, Germany) ·≈–·¡Á°‡´¡Õ’≈‘μ (MaxCem® Elite,
Kerr, Orange, CA, USA) ‚¥¬¡’ ¡¡μ‘∞“π«à“§à“°”≈—ß·√ß
¬÷¥‡©◊Õπ√–À«à“ß‡√ ‘́π´’‡¡πμå∑—Èß 4 ™π‘¥°—∫‡π◊ÈÕøíπ∑’Ë —¡º— 
 “√‰¥·§≈¥â«¬√–¬–‡«≈“μà“ßÊ ∑ÿ°°≈ÿà¡¡’§à“‰¡à·μ°μà“ß°—π
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«— ¥ÿ·≈–«‘∏’°“√

ß“π«‘®—¬π’È„™â‡√´‘π´’‡¡πμå 4 ™π‘¥ ¥—ß· ¥ß„πμ“√“ß∑’Ë 1
·≈–„™âøíπ°√“¡·∑â¢Õß¡πÿ…¬å®”π«π 120 ́ ’Ë ́ ÷Ëß¡’ ¿“æ ¡∫Ÿ√≥å
‰¡à¡’≈—°…≥–º‘¥ª°μ‘„¥Ê ‰¡à¡’√Õ¬‚√§øíπºÿ ‰¡à‰¥â√—∫°“√∫Ÿ√≥–
·≈–¡’Õ“¬ÿ¿“¬À≈—ß°“√∂Õπ‰¡à‡°‘π 6 ‡¥◊Õπ ‚¥¬‡°Á∫ ’́Ëøíπ‰«â
„π “√≈–≈“¬§≈Õ√“¡’π∑’ (Chloramines-T trihydrate
solution) §«“¡‡¢â¡¢âπ√âÕ¬≈– 0.5 ‡ªìπ√–¬–‡«≈“‰¡à‡°‘π 1
 —ª¥“Àå ®“°π—Èππ”‰ª‡°Á∫‰«â„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’́¬ 
(Õâ“ßÕ‘ß®“° ISO/TS 11405)27

°“√‡μ√’¬¡™‘Èπß“π·≈–°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥‡©◊Õπ

ß“π«‘®—¬π’È‰¥â√—∫Õπÿ≠“μ®“°§≥–°√√¡°“√æ‘®“√≥“
®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å §≥–∑—πμ·æ∑¬»“ μ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ‡≈¢∑’Ë HREC-DCU 2014-052
‚¥¬π”øíπ°√“¡®”π«π 120 ́ ’Ë Ωíß„π∑àÕæ’«’́ ’¬÷¥¥â«¬Õ’æÕ° ’́‡√´‘π
„Àâ·π«øíπμ—Èß©“°°—∫æ◊Èπ√–π“∫ ®“°π—Èπμ—¥‡§≈◊Õ∫øíπ
¥â“π∫¥‡§’È¬«ÕÕ°„π·π«μ—Èß©“°°—∫·π«·°πøíπ ‡æ◊ËÕ„Àâ∂÷ß
™—Èπ‡π◊ÈÕøíπ ‚¥¬μ—¥„ÀâÀà“ß®“°¬Õ¥ªÿÉ¡øíπª√–¡“≥ 3 ¡‘≈≈‘‡¡μ√
¥â«¬‡§√◊ËÕßμ—¥øíπ (ISOMET 1000 series 15, Buehler, Lake

μ“√“ß∑’Ë 1 · ¥ß‡√´‘π´’‡¡πμå·≈– “√∑’Ë‡ªìπÕß§åª√–°Õ∫∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È

Table 1 shows resin cements and their compositions used in this study.

Resin cements Compositions

Variolink® N Syntac Primer: acetone, triethyleneglycol dimethacrylate, polyethylene glycol dimethacrylate

and maleic acid

(Lot S54365) Syntac Adhesive: polyethylene glycol dimethacrylate, glutaraldehyde

Heliobond: Bis-GMA, triethyleneglycol dimethacrylate

Variolink N (Base): Bis-GMA, urethane dimethacrylate, triethyleneglycol dimethacrylate

Variolink N (Catalyst); Bis-GMA, urethane dimethacrylate, triethyleneglycol dimethacrylate

PanaviaTM F 2.0 ED Primer II Liquid A: 2-hydroxyethyl methacrylate, 10-methacryloyxydecyl dihydrogen

(Lot 051442) phosphate, N-Methacryloyl-5-aminosalicylic acid, water and accelerators

ED Primer II Liquid B: N-Methacryloyl-5-aminosalicylic acid, water, catalysts and

accelerators

Paste A: 10-Methacryloyloxydecyl dihydrogen phosphate, hydrophobic aromatic dimethacrylate,

hydrophobic aliphatic methacrylate, hydrophilic aliphatic dimethacrylate, silanated silica filler,

silanated colloidal silica, dl-camphorquinone, catalysts, initiators and others

Paste B: sodium fluoride, hydrophobic aromatic dimethacrylate, hydrophobic aliphatic

methacrylate, hydrophilic aliphatic dimethacrylate, silanated barium glass, filler, catalysts,

accelerators, pigments, others

Rely XTM U200 silane treated glass powder, substituted dimethacrylate, 1-benzyl-5-phenyl-barbic-acid,

(Lot 539152) calcium salt, silane treated silica, sodium p-toluenesulfinate, 1,12-dodecane dimethycrylate,

calcium hydroxide, methacrylated aliphatic amine and titanium dioxide

MaxCem® Elite uncured methacrylate ester monomer, non-hazardous inert mineral filler, ytterbium fluoride,

(Lot 5227502) activators, stabilizers and colorants



CU Dent J. 2015;38:141-154Sriamporn T, et al144

Bluff, IL, USA) ¥â«¬·√ß°¥ 150 π‘«μ—π ∑’Ë§«“¡‡√Á« 350
√Õ∫μàÕπ“∑’ ·≈â«„™â°≈âÕß®ÿ≈∑√√»πå ‡μÕ√‘‚Õ‰¡‚§√ ‚§ª
(Stereomicroscope; ML 9300, Meiji Techno Co. Ltd.,
Saitama, Japan) °”≈—ß¢¬“¬ 40 ‡∑à“ ‡æ◊ËÕμ√«® Õ∫«à“Àπâ“
μ—¥¢Õßøíπ‰¡à¡’®ÿ¥∑–≈ÿ‚æ√ß‡π◊ÈÕ‡¬◊ËÕ„π (pulp cavity) ‰¡à¡’
√Õ¬·μ° (crack) ·≈–‡ªìπ à«π‡π◊ÈÕøíπ‡∑à“π—Èπ ·≈â«¢—¥º‘«øíπ
‚¥¬„™â‡§√◊ËÕß¢—¥º‘««— ¥ÿÕ—μ‚π¡—μ‘ (Automatic Polishing
Machine; DPS 3200, IMPTECH, Boksburg, South
Africa) ¥â«¬°√–¥“…¢—¥ ‘́≈‘§Õπ§“√å‰∫¥å§«“¡≈–‡Õ’¬¥
600 °√‘μ (600-grit silicon carbide paper; PACE
Technologies, Tucson, AZ, USA) ‡ªìπ‡«≈“ 10 «‘π“∑’
¿“¬„μâπÈ”À≈àÕ≈â“ßº‘«øíπ¥â«¬°“√©’¥πÈ”·≈–≈¡æ√âÕ¡°—π
®“°∑√‘ª‡ªî≈‰´√‘π®å (triple syringe) ·≈–‡ªÉ“¥â«¬≈¡∑’Ë
ª√“»®“°≈–ÕÕßπÈ”¡—π  ÿà¡‡≈◊Õ°øíπ·≈–·∫àßÕÕ°‡ªìπ 3
°≈ÿà¡Ê ≈– 40 ́ ’Ë °≈ÿà¡∑’Ë 1 §◊Õ ‡π◊ÈÕøíπ‰¡à —¡º— ‰¥·§≈ (Densply
Caulk, Milford, DE, USA) ·≈–„Àâ‡ªìπ°≈ÿà¡§«∫§ÿ¡
 à«π°≈ÿà¡∑’Ë 2 ·≈– 3 ©“∫ “√‰¥·§≈∑’Ëº‘«‡π◊ÈÕøíπ·≈â«∑‘Èß‰«â
‡ªìπ√–¬–‡«≈“ 7 ·≈– 28 «—π μ“¡≈”¥—∫ ‚¥¬º ¡‰¥·§≈
 à«π‡∫  (base) ·≈–·§≈∑“≈‘ ∑å (catalyst) ∫π°√–¥“…
º ¡„πÕ—μ√“ à«π 1 μàÕ 1 ‡ªìπ‡«≈“ 5 «‘π“∑’ ®π‡ªìπ‡π◊ÈÕ‡¥’¬«°—π
·≈â«π”‰ª∑“∑’Ëº‘«‡π◊ÈÕøíπ∑’Ë‡μ√’¬¡‰«â ª≈àÕ¬„Àâ·¢Áßμ—«∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“ 10 π“∑’ ®“°π—Èπ‡°Á∫ ’́Ëøíπ∑ÿ°°≈ÿà¡‰«â
„πμŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ (Incubator; Contherm 160 M,
Contherm Scientific Ltd., Wellington, New Zealand) ∑’Ë
37 Õß»“‡´≈‡ ’́¬  §«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 100 ®π§√∫μ“¡
‡«≈“∑’Ë°”Àπ¥

‡μ√’¬¡·∑àß‡√´‘π§Õ¡‚æ ‘μ

‡μ√’¬¡™‘Èπ‡√ ‘́π§Õ¡‚æ ‘μ®”π«π 120 ™‘Èπ ‚¥¬π”
‡√ ‘́π§Õ¡‚æ ‘μ™π‘¥∫à¡¥â«¬· ß (Filtek Z350XT, 3M ESPE,
St. Paul, MN, USA)  ’‡Õ “¡ ∫√√®ÿ≈ß„π∑àÕ´‘≈‘‚§π„ 
¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß 3 ¡‘≈≈‘‡¡μ√  Ÿß 10 ¡‘≈≈‘‡¡μ√ ©“¬
· ß¥â«¬‡§√◊ËÕß©“¬· ßŒ“‚≈‡®π (Halogen curing unit;
Elipar 2500, 3M ESPE, Seefeld, Germany) §«“¡‡¢â¡
· ß 800 ¡‘≈≈‘«—μμå/μ“√“ß‡´πμ‘‡¡μ√ ∑’Ëª≈“¬∑àÕ∑—Èß 2 ¥â“π
·≈–¥â“π¢â“ß √«¡∑—Èß ‘Èπ 4 ¥â“πÊ ≈– 40 «‘π“∑’ ®“°π—Èπ
‡μ√’¬¡º‘«™‘Èπ‡√ ‘́π§Õ¡‚æ ‘μ¥â“π∑’Ë®–π”¡“¬÷¥μ‘¥ ‚¥¬‡ªÉ“º‘«
Àπâ“¥â«¬‡§√◊ËÕß¢—¥ ÷°·∫∫æàπÕπÿ¿“§„πÕ“°“» (Airborn-
particle abrasive unit; Basic Classic, Renfert GmbH,
Hilzingen, Germany) ‚¥¬„™âÕπÿ¿“§Õ≈Ÿ¡‘‡π’¬¡ÕÕ°‰´¥å
¢π“¥ 50 ‰¡‚§√‡¡μ√ π“π 5 «‘π“∑’ ∑’Ë§«“¡¥—π 35 ªÕπ¥å

μàÕμ“√“ßπ‘È« √–¬–Àà“ß 10 ¡‘≈≈‘‡¡μ√ ∑”§«“¡ –Õ“¥„ππÈ”
°≈—Ëπ¥â«¬‡§√◊ËÕß≈â“ß§«“¡∂’Ë Ÿß (Ultrasonic cleaner; Quantrex
90WT; L & R Manufacturing Co., Kearny, NJ, USA)
‡ªìπ‡«≈“ 10 π“∑’

¢—ÈπμÕπ°“√º ¡‡√ ‘́π´’‡¡πμå·≈–¬÷¥·∑àß‡√´‘π§Õ¡-

‚æ ‘μ

‡¡◊ËÕ§√∫°”Àπ¥‡«≈“π”øíπ∑’Ë‡§≈◊Õ∫¥â«¬‰¥·§≈ §◊Õ
°≈ÿà¡∑’Ë 2 ·≈– 3 ¡“¢Ÿ¥‡Õ“‰¥·§≈ÕÕ°¥â«¬™âÕπμ—° (spoon)
®π‡ÀÁπ«à“ –Õ“¥ ·≈â«¢—¥¥â«¬ºßæ—¡¡‘ º ¡πÈ”°≈—Ëπ (pumice-
water slurry) 5 «‘π“∑’ ·≈–≈â“ßπÈ” ®“°π—Èππ”øíπ∑—Èß 3 °≈ÿà¡
·∫àß‡ªìπ°≈ÿà¡¬àÕ¬°≈ÿà¡≈– 10 ́ ’Ë μ“¡™π‘¥¢Õß‡√ ‘́π´’‡¡πμå∑’Ë„™â
„π°“√∑¥ Õ∫§◊Õ «“√‘‚Õ≈‘ß§å‡ÕÁπ æ“π“‡«’¬‡Õø∑Ÿ √’‰≈‡ÕÁ°´å¬Ÿ
 Õß√âÕ¬ ·≈–·¡Á°‡´¡Õ’≈‘μ ‚¥¬¢—ÈπμÕπ°“√‡μ√’¬¡º‘«‡π◊ÈÕøíπ
·≈–°“√¬÷¥·∑àß‡√ ‘́π§Õ¡‚æ ‘μ¡’¥—ßπ’È

«“√‘‚Õ≈‘ß§å‡ÕÁπ ∑“°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37
∑’Ëº‘«‡π◊ÈÕøíπ 15 «‘π“∑’ ≈â“ßπÈ”·≈â«‡ªÉ“¥â«¬≈¡ –Õ“¥
ª√“»®“°≈–ÕÕßπÈ”¡—π ‚¥¬§ß ¿“æº‘«‡π◊ÈÕøíπ„Àâ¡’§«“¡™◊Èπ
(moist dentin) ∑“ “√ ‘́π·∑°‰æ√‡¡Õ√å (Syntac primer)
15 «‘π“∑’ ·≈â«‡ªÉ“≈¡„Àâ·Àâß ®“°π—Èπ∑“ ‘́π·∑°·Õ¥Œ’´’ø
(Syntac adhesive) 10 «‘π“∑’ ·≈â«‡ªÉ“≈¡„Àâ·Àâß „™â‡∑ª
°“«Àπâ“‡¥’¬«∑’Ë¡’§«“¡Àπ“ª√–¡“≥ 80 ‰¡‚§√‡¡μ√ (Scotch
tape; 3M, St. Paul, USA) ‡®“–√Ÿ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß
2 ¡‘≈≈‘‡¡μ√ μ‘¥∑’Ëº‘«‡π◊ÈÕøíπ ®“°π—Èπ∑“ “√‡Œ≈‘‚Õ∫Õπ¥å
(Heliobond) ·≈â«‡ªÉ“≈¡‡æ◊ËÕ„Àâ‡°‘¥‡ªìπ™—Èπøî≈å¡∫“ßÊ ·≈–
„™âæŸà°—πÕ—π„À¡à́ —∫ “√‡Œ≈‘‚Õ∫Õπ¥å∑’Ë°ÕßÕ¬Ÿàμ“¡¢Õ∫«ß„π¢Õß
·ºàπ‡∑ªÕÕ°„ÀâÀ¡¥ º ¡‡√ ‘́π ’́‡¡πμå à«π‡∫ ·≈–·§∑∑“≈‘ ∑å
∫π°√–¥“…º ¡„πÕ—μ√“ à«π 1 μàÕ 1 ‡ªìπ‡«≈“ 10 «‘π“∑’

æ“π“‡«’¬‡Õø∑Ÿ º ¡Õ’¥’‰æ√‡¡Õ√å‡Õ·≈–∫’ (ED Primers
II liquid A and B) „πÕ—μ√“ à«π 1 μàÕ 1 ‡ªìπ‡«≈“ 5 «‘π“∑’
π” “√º ¡∑“≈ß∫πº‘«‡π◊ÈÕøíπ·∫∫«‘∏’°«π«π‰ª¡“ (agitation)
15 «‘π“∑’ ·≈–∑‘Èß‰«âμàÕÕ’° 15 «‘π“∑’ °”®—¥ à«π‡°‘πÕÕ° ‚¥¬„™â
≈¡∑’Ëª√“»®“°≈–ÕÕßπÈ”·≈–πÈ”¡—π ‡ªÉ“ —ÈπÊ ®π‰¡à‡ÀÁπ
°“√‡§≈◊ËÕπ‰À« (move) ¢Õß “√º ¡ „™â‡∑ª°“«Àπâ“‡¥’¬«∑’Ë
‡®“–√Ÿ·≈â«μ‘¥∑’Ëº‘«‡π◊ÈÕøíπ º ¡‡π◊ÈÕ´’‡¡πμåÀ≈Õ¥‡Õ·≈–∫’„π
Õ—μ√“ à«π 1 μàÕ 1 ‡ªìπ‡«≈“ 20 «‘π“∑’

√’‰≈‡ÕÁ° ǻ¬Ÿ Õß√âÕ¬ ∑”§«“¡ –Õ“¥æ◊Èπº‘«‡π◊ÈÕøíπ¥â«¬
°“√©’¥πÈ”·≈–≈¡æ√âÕ¡°—π®“°∑√‘ª‡ªî≈‰´√‘π®å ‡ªÉ“¥â«¬≈¡∑’Ë
 –Õ“¥‡ªìπ‡«≈“ 10 «‘π“∑’ ·≈â«∑”°“√ª√—∫ ¿“æº‘«‡π◊ÈÕøíπ
„Àâ¡’§«“¡™◊Èπ ‚¥¬„™âÕÕ‚μªî‡ªìμÀ¬¥πÈ”°≈—Ëπª√‘¡“μ√ 1
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‰¡‚§√≈‘μ√ ≈ß∑’Ëº‘«‡π◊ÈÕøíπ ®“°π—Èπ„™â°√–¥“…∑’Ë‰¡à∑”„Àâ‡°‘¥
¢ÿ¬´—∫∑’Ëº‘«Àπâ“øíππ“π 5 «‘π“∑’ ·≈–„™â‡∑ª°“«Àπâ“‡¥’¬«∑’Ë
‡®“–√Ÿ·≈â«μ‘¥∑’Ëº‘«‡π◊ÈÕøíπ °¥ ’́‡¡πμå®“°À≈Õ¥∑’Ë‡ªìπ√–∫∫
§≈‘°‡°Õ√å (clicker) ·≈â«º ¡‡ªìπ‡«≈“ 20 «‘π“∑’

·¡Á°‡´¡Õ’≈‘μ ∑”°“√‡μ√’¬¡º‘«‡π◊ÈÕøíπ‡™àπ‡¥’¬«°—∫
°≈ÿà¡¢Õß√’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬ ®“°π—Èπº ¡´’‡¡πμå à«π‡∫ ·≈–
·§∑∑“≈‘ ∑å„Àâ‡¢â“°—π‚¥¬„™âÀ—«©’¥‡°≈’¬«º ¡ (mixing tip)

°“√¬÷¥·∑àß§Õ¡‚æ ‘μ‡¢â“°—∫º‘«‡π◊ÈÕøíπ¥â«¬‡√´‘π´’‡¡πμå

π”∑àÕæ’«’´’∑’Ë¡’´’ËøíπΩíßÕ¬Ÿà„ à∑’Ë∞“π¢Õß‡§√◊ËÕß¡◊Õ§«∫§ÿ¡
πÈ”Àπ—°°“√°¥ º ¡‡√´‘π ’́‡¡πμåμ“¡∑’Ë°≈à“«¡“¢â“ßμâπ ªÑ“¬
´’‡¡πμå≈ß∫πº‘«‡π◊ÈÕøíπ¿“¬„π√Ÿ¢Õß·ºàπ‡∑ª∑’Ë‡μ√’¬¡‰«â «“ß
·∑àß‡√ ‘́π§Õ¡‚æ ‘μ≈ß∫π‡√ ‘́π´’‡¡πμå ¥â«¬πÈ”Àπ—°°¥∑’Ë§ß∑’Ë
1,000 °√—¡ ©“¬· ß√Õ∫™‘Èπß“π ¥â“π≈– 2 «‘π“∑’ °”®—¥´’‡¡πμå
 à«π‡°‘π√Õ∫™‘Èπß“πÕÕ°¥â«¬§«“¡√–¡—¥√–«—ß ®“°π—Èπ©“¬

√Ÿª∑’Ë 1 · ¥ß°“√‡μ√’¬¡™‘Èπß“π‡æ◊ËÕ∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥‡©◊Õπ
a) Ωíß´’Ëøíπ≈ß„π∑àÕæ’«’´’·≈–μ—¥¥â“π∫¥‡§’È¬«ÕÕ°„Àâ‡ªìπ√–π“∫·∫π
b) §≈ÿ¡‡π◊ÈÕøíπ¥â“π∫¥‡§’È¬«¥â«¬‰¥·§≈
c) μ‘¥·ºàπ‡∑ª°“«¥â“π∫¥‡§’È¬« ‡æ◊ËÕ°”Àπ¥μ”·Àπàß¢Õß°“√¬÷¥·≈–§«∫§ÿ¡§«“¡Àπ“¢Õß™—Èπ´’‡¡πμå
d) ·∑àß‡√ ‘́π§Õ¡‚æ ‘μ∂Ÿ°°¥‡¢â“°—∫º‘«Àπâ“øíπ¥â«¬·∑àßπÈ”Àπ—°∑’Ë§ß∑’Ë
e) ™‘Èπ∑¥ Õ∫°àÕππ”‰ª·™à„ππÈ”°≈—Ëπ

Fig. 1 shows the specimen preparation for the shear strength test.
a) The tooth was embedded in PVC tube and the occlusal was cut to flat surface.
b) Dentin on occlusal surface was covered with Dycal®.
c) A piece of adhesive tape was firmly attached on the occlusal surface to define the area of bonding and control

the film thickness of cement.
d) Resin composite rod was pressed on dentin surface with the constant weight.
e) The bonded specimen before immersion in distilled water

a b c d

e
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· ß√Õ∫™‘Èπß“π∑—Èß¥â“π„°≈â·°â¡·≈–„°≈â≈‘Èπ ¥â“π≈– 40 «‘π“∑’
‡Õ“·∑àßπÈ”Àπ—°ÕÕ° ·≈â«∑‘Èß‰«â®π§√∫ 30 π“∑’ ‚¥¬π—∫‡«≈“
‡√‘Ë¡μâπμ—Èß·μà∑”°“√º ¡‡√´‘π ’́‡¡πμå ®“°π—Èππ”™‘Èπ∑¥ Õ∫
·™à„ππÈ”°≈—Ëπ·≈–‡°Á∫‰«â„πμŸâ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ ∑’Ë 37 Õß»“-
‡´≈‡´’¬  §«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 100 ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß

¢—ÈπμÕπ°“√‡μ√’¬¡™‘Èπ∑¥ Õ∫‰¥â· ¥ß‰«â¥—ß√Ÿª∑’Ë 1

°“√∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥‡©◊Õπ

π”™‘Èπ∑¥ Õ∫‰ª∑¥ Õ∫§à“°”≈—ß·√ß¬÷¥‡©◊Õπ¥â«¬‡§√◊ËÕß
∑¥ Õ∫ “°≈√–∫∫‰Œ‚¥√≈‘° (Universal Testing Machine;
EZ-S 500N, Shimadzu Corporation, Kyoto, Japan)
„™â‚À≈¥‡´≈≈å 500 π‘«μ—π §«“¡‡√Á«¢ÕßÀ—«°¥‡∑à“°—∫ 0.5
¡‘≈≈‘‡¡μ√μàÕπ“∑’ ‚¥¬μ—Èß∑‘»∑“ßÀ—«°¥„Àâ¢π“π°—∫√Õ¬μàÕ
√–À«à“ß‡π◊ÈÕøíπ·≈–·∑àß§Õ¡‚æ ‘μ ∫—π∑÷°·√ß°¥ Ÿß ÿ¥∑’Ë
∑”„Àâ‡°‘¥°“√∑”≈“¬°“√¬÷¥μ‘¥¢Õß‡√´‘π´’‡¡πμå™π‘¥μà“ßÊ °—∫
º‘«‡π◊ÈÕøíπ §”π«≥§à“°”≈—ß·√ß¬÷¥‡©◊Õπ ‚¥¬π”·√ß‡©◊Õπ
 Ÿß ÿ¥À“√¥â«¬æ◊Èπ∑’Ëº‘«√Õ¬μàÕ√–À«à“ß‡π◊ÈÕøíπ·≈–·∑àß§Õ¡-
‚æ ‘μ ¡’Àπà«¬‡ªìπ‡¡°–ª“ °“≈ (MPa) «‘‡§√“–Àå¢âÕ¡Ÿ≈
∑“ß ∂‘μ‘‚¥¬„™â§«“¡·ª√ª√«π·∫∫ Õß∑“ß (Two-way
analysis of variance) ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß

√–À«à“ß°≈ÿà¡¥â«¬°“√‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ™π‘¥∑Ÿ°’¬å (Tukeyûs
multiple comparisons) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ®“°
π—Èππ”™‘Èπ∑¥ Õ∫∑’Ë·μ°À—°‰ª àÕß¥â«¬°≈âÕß®ÿ≈∑√√»πå ‡μÕ√‘-
‚Õ‰¡‚§√ ‚§ª∑’Ë°”≈—ß¢¬“¬ 40 ‡∑à“ ·≈–‡≈◊Õ°™‘Èπß“π‰ª
‡§≈◊Õ∫∑Õß¥â«¬‡§√◊ËÕß‡§≈◊Õ∫∑Õß (Gold sputtering unit;
JFC-1200E Fine coater, JOEL Ltd., Japan) ·≈â«π”¡“
 àÕß∫√‘‡«≥√Õ¬·μ°¥â«¬°≈âÕßÕ‘‡≈Á°μ√Õπ™π‘¥ àÕß°√“¥
(Scanning Electron Microscope; Quanta 250, FEI
Company, USA) ‡æ◊ËÕ¥Ÿ≈—°…≥–§«“¡≈â¡‡À≈«¢Õß°“√
¬÷¥μ‘¥∫√‘‡«≥√Õ¬·μ°À—°¢Õß™‘Èπ∑¥ Õ∫ ‚¥¬°“√∑¥ Õ∫§√—Èß
π’ÈμâÕß°“√»÷°…“§à“·√ß¬÷¥μ‘¥√–À«à“ßº‘«Àπâ“¢Õß‡π◊ÈÕøíπ·≈–
‡√´‘π´’‡¡πμå ¥—ßπ—Èπ√Ÿª·∫∫¢Õß§«“¡≈â¡‡À≈«®÷ß·∫àß‡ªìπ

1) °“√¬÷¥‰¡àÕ¬Ÿà (adhesive failure) §◊Õ ‡°‘¥§«“¡
≈â¡‡À≈«√–À«à“ß√Õ¬μàÕ¢Õßº‘«Àπâ“¢Õß‡π◊ÈÕøíπ°—∫‡√ ‘́π´’‡¡πμå
‡¡◊ËÕ¥Ÿ∫π¥â“π‡π◊ÈÕøíπ¢Õß™‘Èπ∑¥ Õ∫ ®–‰¡àæ∫‡√´‘π´’‡¡πμå
À≈ß‡À≈◊ÕÕ¬Ÿà‡≈¬

2) °“√‡™◊ËÕ¡·πàπ≈â¡‡À≈« (cohesive failure) §◊Õ
‡°‘¥§«“¡≈â¡‡À≈«„π‡π◊ÈÕ¢Õß«— ¥ÿ‡√ ‘́π´’‡¡πμå ‡¡◊ËÕ¥Ÿ∫π¥â“π
‡π◊ÈÕøíπ¢Õß™‘Èπ∑¥ Õ∫ ®–æ∫«à“¡’‡√ ‘́π´’‡¡πμåª°§≈ÿ¡º‘«
‡π◊ÈÕøíπÕ¬Ÿà∑—ÈßÀ¡¥

μ“√“ß∑’Ë 2 · ¥ß§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥‡©◊Õπ ( à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π) ·≈–≈—°…≥–§«“¡≈â¡‡À≈«

Table 2 shows the means of shear bond strength (standard deviation) and mode of failure.

Shear bond strength Mode of failure (%)

Resin cements N in MPa Adhesive Cohesive Mix

(SD) (Dentin-Cement) (In cement)

Variolink® N 0 day 10 8.59(1.80)a - - 100

7 days 10 8.74(1.49)a - - 100

28 days 10 8.41(1.32)a - - 100

PanaviaTMF2.0 0 day 10 8.16(1.44)a - - 100

7 days 10 8.09(2.02)a - - 100

28 days 10 7.95(1.51)a - - 100

RelyTMU200 0 day 10 5.02(1.24)b 100 - -

7 days 10 3.31(1.11)c 100 - -

28 days 10 3.69(0.47)c 100 - -

MaxCem® Elite 0 day 10 4.72(1.07)b 100 - -

7 days 10 2.97(1.30)c 100 - -

28 days 10 3.28(0.61)c 100 - -

Same superscript letter means not significantly different (p > 0.05).
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3) °“√≈â¡‡À≈«·∫∫º ¡ (mixed failure) §◊Õ‡°‘¥
§«“¡≈â¡‡À≈«∑—Èß·∫∫°“√¬÷¥‰¡àÕ¬Ÿà·≈–°“√‡™◊ËÕ¡·πàπ≈â¡‡À≈«
¥—ßπ—Èπ‡¡◊ËÕ¥Ÿ∫π¥â“π‡π◊ÈÕøíπ¢Õß™‘Èπ∑¥ Õ∫ ®–æ∫«à“¡’‡√´‘π
´’‡¡πμåª°§≈ÿ¡º‘«‡π◊ÈÕøíπÕ¬Ÿà‡ªìπÀ¬àÕ¡Ê

º≈°“√»÷°…“

§à“‡©≈’Ë¬°”≈—ß·√ß¬÷¥‡©◊Õπ·≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π
√–À«à“ßº‘«‡π◊ÈÕøíπ°—∫‡√´‘π´’‡¡πμå 4 ™π‘¥ ‡¡◊ËÕ‡π◊ÈÕøíπ —¡º— 
‰¥·§≈‡ªìπ√–¬–‡«≈“ 0, 7 ·≈– 28 «—π · ¥ß„πμ“√“ß∑’Ë 2
«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘‚¥¬„™â§«“¡·ª√ª√«π Õß∑“ß·≈–
„™â ∂‘μ‘∑Ÿ°’¬å∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 ·¬°§«“¡·μ°μà“ß
√–À«à“ß°≈ÿà¡ æ∫«à“°≈ÿà¡∑’Ë„™â´’‡¡πμå«“√‘‚Õ≈‘ß§å‡ÕÁπ À√◊Õ
æ“π“‡«’¬‡Õø∑Ÿ°—∫º‘«‡π◊ÈÕøíπ∑’Ë —¡º— ‰¥·§≈¥â«¬√–¬–‡«≈“
0, 7 ·≈– 28 «—π ¡’§à“°”≈—ß·√ß¬÷¥‡©◊Õπ‰¡à¡’§«“¡·μ°μà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p > 0.05) ·μà°≈ÿà¡∑’Ë„™â´’‡¡πμå

™π‘¥√’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬À√◊Õ·¡Á°‡´¡Õ’≈‘μ°—∫º‘«‡π◊ÈÕøíπ∑’Ë‰¡à
 —¡º— ‰¥·§≈¡’§à“°”≈—ß·√ß¬÷¥‡©◊Õπ Ÿß°«à“°≈ÿà¡∑’Ëº‘«‡π◊ÈÕ
øíπ —¡º— ‰¥·§≈∑’Ë√–¬–‡«≈“ 7 ·≈– 28 «—π Õ¬à“ß¡’π—¬-
 ”§—≠∑“ß ∂‘μ‘ (p < 0.05) ·μà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡
‡π◊ÈÕøíπ∑’Ë —¡º— ‰¥·§≈¥â«¬√–¬–‡«≈“ 7 °—∫ 28 «—π æ∫«à“
°≈ÿà¡∑’Ë„™â√’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬À√◊Õ·¡Á°‡´¡Õ’≈‘μ¡’§à“°”≈—ß·√ß
¬÷¥‡©◊Õπ‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(p > 0.05) πÕ°®“°π’È¬—ßæ∫«à“°≈ÿà¡∑’Ë„™â«“√‘‚Õ≈‘ß§å‡ÕÁπÀ√◊Õ
æ“π“‡«’¬‡Õø∑Ÿ „Àâ§à“°”≈—ß·√ß¬÷¥‡©◊Õπ Ÿß°«à“°≈ÿà¡∑’Ë„™â
√’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬À√◊Õ·¡Á°‡´¡Õ’≈‘μÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
(p < 0.05) ∑ÿ°Ê ™à«ß‡«≈“∑’Ë‡π◊ÈÕøíπ —¡º—  “√‰¥·§≈

≈—°…≥–°“√·μ°À—°¢Õß°≈ÿà¡∑’Ë¬÷¥¥â«¬«“√‘‚Õ≈‘ß§å‡ÕÁπÀ√◊Õ
æ“π“‡«’¬‡Õø∑Ÿ‡°‘¥§«“¡≈â¡‡À≈«·∫∫º ¡ (mix failure)
§◊Õ ‡°‘¥√–À«à“ßº‘«‡π◊ÈÕøíπ°—∫‡√´‘π´’‡¡πμå·≈–„π‡π◊ÈÕ«— ¥ÿ §‘¥
‡ªìπ√âÕ¬≈– 100 (√Ÿª∑’Ë 2)  à«π°≈ÿà¡∑’Ë¬÷¥¥â«¬√’‰≈‡ÕÁ°´å¬Ÿ Õß

√Ÿª∑’Ë 2 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥ (1000x) · ¥ß≈—°…≥–§«“¡≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫¥â“π∑’Ë‡ªìπ
‡π◊ÈÕøíπ ÷́Ëß™‘Èπ∑¥ Õ∫∑—ÈßÀ¡¥· ¥ß§«“¡≈â¡‡À≈«‡ªìπ·∫∫º ¡ ‡π◊ÈÕøíπ∑’Ë¬÷¥¥â«¬«“√‘‚Õ≈‘ß§å‡ÕÁπÀ≈—ß®“°‡§≈◊Õ∫¥â«¬
‰¥·§≈∑’Ë√–¬–‡«≈“ 0 «—π (a) ·≈– 28 «—π (b) ‡π◊ÈÕøíπ∑’Ë¬÷¥¥â«¬æ“π“‡«’¬‡Õø∑ŸÀ≈—ß®“°‡§≈◊Õ∫¥â«¬‰¥·§≈∑’Ë√–¬–‡«≈“
0 «—π (c) ·≈– 28 «—π (d)

Fig. 2 Illustrations from SEM (1000x) show failure modes of specimens at dentin site. All specimens demon-
strated mix failure. Dentin was luted with Variolink N after coating with Dycal for 0 day (a) and 28 days
(b). Dentin was luted with Panavia F 2.0 after coating with Dycal for 0 day (c) and 28 days (d).

a b

c d
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√âÕ¬À√◊Õ·¡Á°‡´¡Õ’≈‘μ‡°‘¥∫√‘‡«≥√Õ¬μàÕ√–À«à“ßº‘«‡π◊ÈÕøíπ
°—∫‡√ ‘́π´’‡¡πμå§◊Õ ‡°‘¥§«“¡≈â¡‡À≈«·∫∫¬÷¥‰¡àμ‘¥ (adhesive
failure) §‘¥‡ªìπ√âÕ¬≈– 100 (√Ÿª∑’Ë 3)

«‘®“√≥å

§à“°”≈—ß·√ß¬÷¥‡©◊Õπ√–À«à“ß‡√´‘π ’́‡¡πμå∑—Èß 4 ™π‘¥ °—∫
‡π◊ÈÕøíπ∑’Ëºà“π°“√ —¡º— ¥â«¬ “√‰¥·§≈∑’Ë√–¬–‡«≈“μà“ßÊ °—π
¡’Õ¬à“ßπâÕ¬ Õß°≈ÿà¡∑’Ë¡’§à“°”≈—ß·√ß¬÷¥‡©◊Õπ·μ°μà“ß°—π

¥—ßπ—Èπ®÷ßªØ‘‡ ∏ ¡¡μ‘∞“π∑’Ëμ—Èß‰«â ·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å∂Ÿ°π”¡“
„™â„πß“π∑—πμ°√√¡À≈“¬≈—°…≥– Õ“∑‘‡™àπ ‡ªìπ “√„ à„π§≈Õß
√“°øíπ‡æ◊ËÕ‡ªìπ¬“√—°…“ (intracanal medicament)  “√ºπ÷°
§≈Õß√“°øíπ (endodontic sealer)  “√™à«¬„Àâ‡°‘¥°√–∫«π°“√
‡Àπ’Ë¬«π”„Àâª≈“¬√“°ªî¥ (apexification)  “√ªî¥∑—∫‡π◊ÈÕ‡¬◊ËÕ
„π (pulp capping)28 ·≈–°“«¬÷¥™—Ë«§√“« ”À√—∫™‘Èπß“π∫Ÿ√≥–
(temporary cement)10-12 ‚¥¬ Õß≈—°…≥–À≈—ß∑—πμ·æ∑¬å
π‘¬¡„™â·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å„π√Ÿª·∫∫¢Õß·§≈‡´’¬¡
‰Œ¥√Õ°‰´¥å‰≈‡πÕ√å´÷ËßÀπ÷Ëßº≈‘μ¿—≥±å∑“ß°“√§â“§◊Õ ‰¥·§≈

e f

g h

√Ÿª∑’Ë 3 ¿“æ®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥ (1000x) · ¥ß≈—°…≥–§«“¡≈â¡‡À≈«¢Õß™‘Èπ∑¥ Õ∫¥â“π∑’Ë‡ªìπ‡π◊ÈÕøíπ
´÷Ëß™‘Èπ∑¥ Õ∫∑—ÈßÀ¡¥· ¥ß§«“¡≈â¡‡À≈«‡ªìπ·∫∫¬÷¥‰¡àμ‘¥ ‡π◊ÈÕøíπ∑’Ë¬÷¥¥â«¬√’‰≈‡ÕÁ° ǻ¬Ÿ Õß√âÕ¬À≈—ß®“°‡§≈◊Õ∫¥â«¬
‰¥·§≈∑’Ë√–¬–‡«≈“ 0 «—π (e) ·≈– 28 «—π (f) ‡π◊ÈÕøíπ∑’Ë¬÷¥¥â«¬·¡Á°‡´¡Õ’≈‘∑À≈—ß®“°‡§≈◊Õ∫¥â«¬‰¥·§≈∑’Ë√–¬–‡«≈“ 0 «—π
(g) ·≈– 28 «—π (h)

Fig. 3 Illustrations from SEM (1000x) show failure modes of specimens at dentin site. All specimens demon-
strated adhesive failure. Dentin was luted with RelyX U200 after coating with Dycal for 0 day (e) and 28
days (f). Dentin was luted with Maxcem Elite after coating with Dycal for 0 day (g) and 28 days (h).
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‰¥·§≈ª√–°Õ∫¥â«¬ “√∑’Ë∫√√®ÿ„πÀ≈Õ¥ 2 À≈Õ¥ ‡¡◊ËÕ
„™âß“πμâÕßπ”«— ¥ÿ∑—Èß ÕßÀ≈Õ¥º ¡°—π ‚¥¬À≈Õ¥·√°¡’ “√
À≈—°§◊Õ °√¥∫‘«∑‘≈’π‰°≈§Õ≈‰¥´“≈‘‰´≈‘° (butylenes glycol
disalicylic acid) ‘́ß§åÕÕ°‰´¥å (zinc oxide) ·§≈‡ ’́¬¡
øÕ ‡øμ (calcium phosphate) ·§≈‡ ’́¬¡∑—ß ‡μμ (calcium
tungstate) ‰Õ√ÕπÕÕ°‰´¥å (iron oxide) ·≈– “√ ’
(pigments)  à«πÀ≈Õ¥∑’Ë Õß¡’ “√À≈—°§◊Õ ·§≈‡´’¬¡
‰Œ¥√Õ°‰´¥å (calcium hydroxide) ‰∑∑“‡π’¬¡‰¥ÕÕ°‰´¥å
(titanium dioxide) ‡¡◊ËÕ “√®“°∑—Èß ÕßÀ≈Õ¥∂Ÿ°º ¡‡¢â“
°—π®–‡°‘¥°“√°àÕμ—«°≈“¬‡ªìπ¢Õß·¢Áß·≈–¡’§à“§«“¡‡ªìπ°√¥-
¥à“ß∑’Ë Ÿß Kawamoto ·≈–§≥–29 „Àâ ¡¡μ‘∞“π«à“§à“§«“¡
‡ªìπ¥à“ß∑’Ë Ÿß¢Õß·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å®–∑”„ÀâÀ¡ŸàøÕ ‡øμ
(phosphate group) ·≈–À¡Ÿà§“√å∫Õ° ’́‡≈μ (carboxylate
group) ‡ ◊ËÕ¡ ¿“æ àßº≈„Àâ‡°‘¥§«“¡ÕàÕπ·Õ·≈–‡°‘¥°“√
¬ÿ∫≈ß (collapse) ¢Õß‚§√ß √â“ß‡π◊ÈÕøíπ √«¡∂÷ß¡’√“¬ß“π
«à“‡¡◊ËÕ‡π◊ÈÕøíπ —¡º— °—∫·§≈‡ ’́¬¡‰Œ¥√Õ°‰´¥å™π‘¥ºßº ¡πÈ”
‡ªìπ‡«≈“π“π ®–∑”„Àâ§à“§«“¡·¢Áß·√ß¢Õß‡π◊ÈÕøíπ≈¥μË”≈ß
 àßº≈„Àâ‡π◊ÈÕøíπ¡’‚Õ°“ ·μ°À—°‰¥âßà“¬¢÷Èπ29,30 ¡’ß“π«‘®—¬
À≈“¬©∫—∫∑’Ë√“¬ß“π∂÷ß°“√‡ª≈’Ë¬π·ª≈ß§à“§«“¡‡ªìπ°√¥-¥à“ß
∑’Ë Ÿß¢÷Èπ¢Õß‡π◊ÈÕøíπ„π à«π§≈Õß√“° À≈—ß°“√ —¡º— ¥â«¬ “√
·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å™π‘¥ºßº ¡πÈ”31-33 ·≈–§à“§«“¡‡ªìπ
¥à“ß∑’Ë«—¥‰¥â‰¡à‡æ’¬ß‡©æ“–∑’Ëº‘«‡π◊ÈÕøíπ‡∑à“π—Èπ ·μà¬—ßæ∫‰¥â„π
‡π◊ÈÕøíπ™—Èπ≈÷°Ê ∂—¥‰ª ‡π◊ËÕß®“°¡’°“√·æ√àºà“π¢Õß “√‰Œ¥√Õ°´’
‰ÕÕÕπ‰ªμ“¡∑àÕ‡π◊ÈÕøíπ34,35 πÕ°®“°π’È ™ÿμ‘¡“36 ‰¥â
∑”°“√»÷°…“«—¥§à“§«“¡‡ªìπ°√¥-¥à“ß ¢Õßº‘«‡π◊ÈÕøíπ„π à«π
μ—«øíπ (coronal dentin) À≈—ß°“√ —¡º— ¥â«¬ “√‰¥·§≈
·≈–°”®—¥ÕÕ°¥â«¬‡§√◊ËÕß¢Ÿ¥À‘ππÈ”≈“¬™π‘¥§«“¡∂’Ë‡Àπ◊Õ‡ ’¬ß
·≈â«¢—¥¥â«¬ºßæ—¡¡‘ Õ’°§√—Èß æ∫«à“º‘«‡π◊ÈÕøíπ¥—ß°≈à“«¬—ß§ß¡’
§à“§«“¡‡ªìπ°√¥-¥à“ß∑’Ë Ÿß°«à“º‘«‡π◊ÈÕøíπª°μ‘

®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“ §à“°”≈—ß·√ß¬÷¥‡©◊Õπ¢Õß°≈ÿà¡
√’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬·≈–°≈ÿà¡·¡Á°‡´¡Õ’≈‘μ ´÷Ëß∑—Èß Õß™π‘¥®—¥
Õ¬Ÿà„π°≈ÿà¡‡´≈øá·Õ¥Œ’´’æ ¡’§«“¡·μ°μà“ß°—π√–À«à“ß°≈ÿà¡
¢Õßº‘«‡π◊ÈÕøíπ∑’Ë —¡º— ·≈–‰¡à —¡º—  “√‰¥·§≈¡“°àÕπ
√«¡∂÷ßæ∫°“√‡°‘¥§«“¡≈â¡‡À≈«·∫∫¬÷¥‰¡àμ‘¥√âÕ¬≈– 100
¢≥–∑’Ë°≈ÿà¡¢Õß«“√‘‚Õ≈‘ß§å‡ÕÁπ ·≈–°≈ÿà¡æ“π“‡«’¬‡Õø∑Ÿ °“√
 —¡º—  “√‰¥·§≈‰¡à¡’º≈μàÕ§à“°”≈—ß·√ß¬÷¥‡©◊Õπ  ·≈–®“°√Ÿª·∫∫
°“√≈â¡‡À≈«¢Õß°≈ÿà¡∑’Ë„™â«“√‘‚Õ≈‘ß§å‡ÕÁπ·≈–æ“π“‡«’¬‡Õø∑Ÿ
æ∫«à“‡°‘¥§«“¡≈â¡‡À≈«·∫∫º ¡√âÕ¬≈– 100 ¥—ßπ—Èπ “‡Àμÿ
 ”§—≠∑’Ë¡’º≈°√–∑∫μàÕ§à“°”≈—ß·√ß¬÷¥¢Õß‡√ ‘́π´’‡¡πμå√–∫∫
‡´≈øá·Õ¥Œ’´’æ πà“®–‡ªìπº≈®“°§à“§«“¡‡ªìπ°√¥-¥à“ß∑’Ëº‘«

‡π◊ÈÕøíπÀ≈—ß®“°°“√ —¡º— ¥â«¬ “√‰¥·§≈ ‡æ√“–‡°‘¥ªÆ‘°‘√‘¬“
°“√ –‡∑‘π√–À«à“ß°√¥·≈–¥à“ß∑”„Àâ¡ÕπÕ‡¡Õ√å∑’Ë¡’À¡Ÿàøíß°å™—π
¢Õß°√¥ (acidic monomer) ÷́Ëß‡ªìπ “√À≈—°¢Õß‡√´‘π
´’‡¡πμå„π°≈ÿà¡‡´≈øá·Õ¥Œ’´’æ¡’ª√– ‘∑∏‘¿“æ≈¥≈ß37

®“°º≈°“√»÷°…“π’Èæ∫«à“ §à“°”≈—ß·√ß¬÷¥‡©◊Õπ„π°≈ÿà¡¢Õß
«“√‘‚Õ≈‘ß§å‡ÕÁπ ´÷Ëß‡ªìπ‡√´‘π´’‡¡πμå√–∫∫∑’Ë‡μ√’¬¡‡π◊ÈÕøíπ‚¥¬
„™â°√¥∑“·≈â«≈â“ßÕÕ°¥â«¬πÈ” ‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘μ‘°—∫°≈ÿà¡æ“π“‡«’¬‡Õø∑Ÿ´÷Ëß‡ªìπ‡√´‘π ’́‡¡πμå
√–∫∫∑’Ë„™â‰æ√‡¡Õ√å ´÷Ëß‡ªìπ “√∑’Ë¡’§«“¡‡À≈« Ÿß·≈–¬—ß¡’ƒ∑∏‘Ï
‡ªìπ°√¥‡æ◊ËÕª√—∫ ¿“æº‘«ºà“π™—Èπ ‡¡’¬√å∑’Ëª°§≈ÿ¡º‘«‡π◊ÈÕøíπ
·μà§à“°”≈—ß·√ß¬÷¥‡©◊Õπ„π°≈ÿà¡¢Õß«“√‘‚Õ≈‘ß§å‡ÕÁπ·≈–æ“π“‡«’¬
‡Õø∑Ÿ¡’§à“¡“°°«à“°≈ÿà¡√’‰≈‡ÕÁ° ǻ¬Ÿ Õß√âÕ¬·≈–°≈ÿà¡·¡Á°‡´¡Õ’≈‘μ
´÷Ëß ’́‡¡πμå Õß™π‘¥À≈—ßπ’È‡ªìπ‡√ ‘́π ’́‡¡πμå√–∫∫∑’ËÕ“»—¬§«“¡
‡ªìπ°√¥¢Õß¡ÕπÕ‡¡Õ√å´÷ËßÕ¬Ÿà„π‡√´‘π‡∫ ‡ªìπμ—«ª√—∫ ¿“æ
º‘«¥â«¬μ—«‡Õß

®“°§à“°”≈—ß¬÷¥‡©◊Õπ∑’Ëª√“°Ø„π·μà≈–°≈ÿà¡   “¡“√∂Õ∏‘∫“¬
‰¥â«à“„π¢—ÈπμÕπ°“√ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥„π°≈ÿà¡«“√‘‚Õ
≈‘ß§å‡ÕÁπ ‚¥¬°“√„™â°√¥øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37
∑“≈ß∫π‡π◊ÈÕøíπ‡ªìπ‡«≈“ 15 «‘π“∑’ ·≈â«≈â“ßπÈ”ÕÕ° ‡ªìπ°“√
°”®—¥™—Èπ ‡¡’¬√å·≈–≈–≈“¬Õπ‘π∑√’¬å “√∫πº‘«‡π◊ÈÕøíπÕÕ°‰ª
®÷ß™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√¬÷¥μ‘¥¢Õß‡√´‘π ’́‡¡πμå √«¡∂÷ß
¬—ßæ∫«à“°≈ÿà¡¢Õß‡π◊ÈÕøíπ∑’Ëºà“π°“√ —¡º— ‰¥·§≈∑’Ë‡«≈“μà“ßÊ
·≈â«¬÷¥¥â«¬«“√‘‚Õ≈‘ß§å‡ÕÁπ „Àâ§à“·√ß¬÷¥‡©◊Õπ‰¡àμà“ß®“°°≈ÿà¡
§«∫§ÿ¡ ´÷Ëßπà“®–‡°‘¥®“°°“√°”®—¥™—Èπ ‡¡’¬√å·≈–≈–≈“¬ à«π
Õπ‘π∑√’¬å “√¢Õß‡π◊ÈÕøíπÕÕ°‰ª·≈â« ¬—ß™à«¬∑”§«“¡ –Õ“¥
º‘«øíπ‡æ‘Ë¡‡μ‘¡®“°°“√ªπ‡ªóôÕπ “√‰¥·§≈´÷Ëß ¡¡μ‘∞“π¥—ß°≈à“«
∂Ÿ° π—∫ πÿπ®“°√“¬ß“π¢Õß Titus ·≈–§≥–19 Phillips ·≈–
§≥–20 ·≈– Burke ·≈– Watts21 ∑’Ëæ∫«à“·§≈‡ ’́¬¡‰Œ¥√Õ°-
‰´¥å‰≈‡πÕ√å “¡“√∂≈–≈“¬‰ª°—∫°√¥·≈–πÈ”‰¥â  ‡¡◊ËÕª√—∫ ¿“æ
º‘«øíπ‚¥¬„™â√–∫∫‚∑∑Õ≈‡Õ∑´å

æ“π“‡«’¬‡Õø∑Ÿ‡ªìπ‡√ ‘́π´’‡¡πμå√–∫∫‡´≈øá‡Õ∑™å∑’Ë¡’
Õ’¥’‰æ√‡¡Õ√å´÷Ëß¡’ƒ∑∏‘Ï‡ªìπ°√¥ÕàÕπ·≈–„™â‡ªìπ “√ª√—∫ ¿“æ
º‘«øíπ ‚¥¬‡√ ‘́π´’‡¡πμå√–∫∫π’È‰¡àμâÕß°”®—¥™—Èπ ‡¡’¬√åÕÕ°
‚¥¬°“√≈â“ßπÈ”À≈—ß°“√ª√—∫ ¿“æº‘« º≈®“°°“√»÷°…“æ∫«à“
°≈ÿà¡¢Õßº‘«‡π◊ÈÕøíπ∑’Ë¬÷¥¥â«¬æ“π“‡«’¬‡Õø∑Ÿ À≈—ß —¡º— ‰¥·§≈
∑’Ë√–¬–‡«≈“μà“ßÊ ¡’§à“·√ß¬÷¥‡©◊Õπ≈¥≈ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠
∑“ß ∂‘μ‘‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ´÷Ëßº≈¥—ß°≈à“«πà“
®–‡°‘¥®“° “√Õ’¥’‰æ√‡¡Õ√å∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥·≈–¡’§«“¡‡À≈« Ÿß
√«¡∂÷ß«‘∏’∑“ “√Õ’¥’‰æ√‡¡Õ√å∫πº‘«‡π◊ÈÕøíπ·∫∫°«π«π ´÷Ëß
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∑”„Àâ‡°‘¥°“√≈–≈“¬ (dissolved) ·≈–°√–®“¬ (dispersed)
¢Õß™—Èπ ‡¡’¬√å ‡æ‘Ë¡Õ—μ√“°“√ ÷́¡ºà“π¢Õß¡ÕπÕ‡¡Õ√å„π™—Èπ ‡¡’¬√å
‡æ‘Ë¡Õ—μ√“°“√√–‡À¬¢Õßμ—«∑”≈–≈“¬ (solvent) √«¡∂÷ß¬—ß
‡ªìπ°“√ àß°√¥‚¡‡≈°ÿ≈„À¡à·∑π∑’Ë°√¥‚¡‡≈°ÿ≈‡°à“∑’Ëºà“π°“√
 —¡º— º‘«øíπ38 ¥â«¬‡Àμÿº≈¥—ß°≈à“«πà“®–∑”„Àâ§«“¡‡ªìπ¥à“ß
∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà∫πº‘«øíπÀ≈—ß —¡º— ‰¥·§≈‰¡à àßº≈μàÕ§à“·√ß
¬÷¥‡©◊ÕπÀ≈—ß¬÷¥™‘Èπß“π¥â«¬ ’́‡¡πμå√–∫∫π’È

‡√´‘π´’‡¡πμå√–∫∫‡´≈øá·Õ¥Œ’´’ø„π°“√»÷°…“§√—Èßπ’È§◊Õ
√’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬·≈–·¡Á°‡´¡Õ’≈‘μ´÷Ëß‡ªìπ´’‡¡πμå™π‘¥∑’Ë‰¡à
μâÕßª√—∫ ¿“æº‘«‡π◊ÈÕøíπ¥â«¬°√¥°àÕπ°“√¬÷¥μ‘¥™‘Èπß“π ‡π◊ËÕß
®“°¡’§«“¡‡ªìπ°√¥∑’Ë‡√ ‘́π‡∫ Õ¬Ÿà·≈â« À≈—°°“√¢Õß‡√´‘π
´’‡¡πμå√–∫∫π’È§◊Õ ≈¥¢—ÈπμÕπ°“√∑”ß“π ™—Èπ¢Õß ‡¡’¬√å‰¡à∂Ÿ°
°”®—¥ÕÕ°‰ª ‡¡◊ËÕ∑”°“√º ¡ ’́‡¡πμå™à«ß·√°«— ¥ÿ¡’ ¡∫—μ‘
™Õ∫πÈ” (hydrophilicity) ·≈–¡’§à“§«“¡‡ªìπ°√¥-¥à“ß∑’ËμË”
´÷Ëß “¡“√∂≈–≈“¬Õπ‘π∑√’¬å‡©æ“– “√„π™—Èπ ‡¡’¬√å‡ªìπ à«π„À≠à
¢≥–‡¥’¬«°—π°√–∫«π°“√‡°‘¥æÕ≈‘‡¡Õ√å°Á¬—ß¥”‡π‘πμàÕ‰ªæ√âÕ¡
°—∫‡°‘¥ªØ‘°‘√‘¬“°√¥-¥à“ß √–À«à“ßÀ¡Ÿàøíß°å™—π (functional
group) ∑’Ë‡ªìπÕπÿæ—π∏å¢Õß°√¥øÕ øÕ√‘°„π‚¡‡≈°ÿ≈¢Õß
¡ÕπÕ‡¡Õ√å°—∫‰Œ¥√Õ°´’Õ–ª“‰∑μå (hydroxyapatite)
∫πº‘«øíπ À√◊Õ°—∫«— ¥ÿÕ—¥·∑√°∑’Ë¡’ƒ∑∏‘Ï‡ªìπ¥à“ß (alkaline
filler) ´÷ËßªØ‘°‘√‘¬“°√¥-¥à“ß∑’Ë‡°‘¥¢÷Èππ’È‡ªìπ°√–∫«π°“√∑”„Àâ
´’‡¡πμå‡¢â“ Ÿà ¿“«–§«“¡‡ªìπ°≈“ß (neutralization) «— ¥ÿ®–¡’
 ¡∫—μ‘∑’Ë‰¡à™Õ∫πÈ” (hydrophobicity) ∑”„Àâ≈¥°“√¥Ÿ¥πÈ”
·≈–°“√∫«¡μ—«¢Õß«— ¥ÿÀ≈—ß®“°°“√ —¡º— °—∫§«“¡™◊Èπ„π
™àÕßª“°24,25 º≈®“°°“√»÷°…“æ∫«à“§à“·√ß¬÷¥‡©◊Õπ¢Õß
°≈ÿà¡§«∫§ÿ¡∑’Ëºà“π°“√¬÷¥¥â«¬´’‡¡πμåμà“ß™π‘¥°—π °≈ÿà¡¢Õß
√’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬·≈–·¡Á°‡´¡Õ’≈‘μ„Àâ§à“·√ß¬÷¥‡©◊ÕππâÕ¬
°«à“«“√‘‚Õ≈‘ß§å‡ÕÁπ·≈–æ“π“‡«’¬‡Õø∑ŸÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘μ‘ ‚¥¬º≈π’È Õ¥§≈âÕß°—∫°“√»÷°…“∑’Ëºà“π¡“39,40 ‡π◊ËÕß®“°
√’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬·≈–·¡Á°‡´¡Õ’≈‘μ¡’§«“¡Àπ◊¥ Ÿß ∑”„Àâ°“√
·∑√° ÷́¡≈ß‰ª„πº‘«‡π◊ÈÕøíπ∑”‰¥â≈”∫“°40 πÕ°®“°π’È¬—ßæ∫«à“
°≈ÿà¡√’‰≈‡ÕÁ°´å¬Ÿ Õß√âÕ¬·≈–·¡Á°‡´¡Õ’≈‘μ∑’Ë¬÷¥°—∫‡π◊ÈÕøíπ∑’Ë
 —¡º— ‰¥·§≈∑—Èß√–¬–‡«≈“ 7 À√◊Õ 28 «—π ≈â«π¡’§à“·√ß¬÷¥
‡©◊Õπ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡
§«∫§ÿ¡ ´÷Ëß§à“·√ß¬÷¥‡©◊Õπ∑’Ë≈¥≈ß¥—ß°≈à“«πà“®–‡°‘¥®“°§à“
§«“¡‡ªìπ¥à“ß∑’ËÀ≈ß‡À≈◊ÕÕ¬Ÿà∫πº‘«‡π◊ÈÕøíπ∑’Ëºà“π°“√ —¡º— ‰¥·§≈
¡“°àÕπ  àßº≈„Àâ‡°‘¥ªØ‘°‘√‘¬“ –‡∑‘π¢÷Èπ∑’Ëº‘«‡π◊ÈÕøíπ„π™à«ß
‡√‘Ë¡μâπ®÷ß‡ªìπ°“√≈¥ª√– ‘∑∏‘¿“æ¢ÕßÀ¡Ÿàøíß°å™—π¢Õß¡ÕπÕ‡¡Õ√å
‚¥¬ Madruga ·≈–§≥–41 °≈à“««à“·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å
‡ªìπ à«πª√–°Õ∫∑’Ë ”§—≠¢Õß‡√ ‘́π´’‡¡πμå°≈ÿà¡‡´≈øá·Õ¥Œ’́ ’ø

«—μ∂ÿª√– ß§å„π°“√„ à “√™π‘¥π’È‡¢â“‰ª‡æ◊ËÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“
 –‡∑‘π°—∫¡ÕπÕ‡¡Õ√å∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥¢≥–‡°‘¥ªØ‘°‘√‘¬“
æÕ≈‘‡¡Õ‰√‡´™—π ·≈–ª√‘¡“≥∑’Ë„ àμâÕß¡’§«“¡‡À¡“– ¡
‡æ√“–À“°„ à·§≈‡´’¬¡‰Œ¥√Õ°‰´¥å¡“°‡°‘π‰ª®–‡°‘¥º≈‡ ’¬
§◊Õ∑”„Àâ§«“¡·¢Áß·√ß¢Õß ’́‡¡πμå Õ—μ√“°“√‡°‘¥æÕ≈‘‡¡Õ√å
·≈–°”≈—ß·√ß¬÷¥°—∫º‘«‡π◊ÈÕøíπ¡’§à“≈¥μË”≈ß πÕ°®“°ªí®®—¬
∑“ß¥â“π§à“§«“¡‡ªìπ°√¥-¥à“ß·≈â«  ́ ’‡¡πμå„π°≈ÿà¡‡́ ≈øá·Õ¥Œ’́ ’ø
¬—ß¡’§«“¡Àπ◊¥§àÕπ¢â“ß Ÿß ‡π◊ËÕß®“°¡’«— ¥ÿÕ—¥·∑√°¡“°°«à“
√âÕ¬≈– 70 ‚¥¬πÈ”Àπ—°25,42 ®÷ß‡ªìπªí®®—¬√à«¡∑’Ë™à«¬ àßº≈„Àâ
ª√– ‘∑∏‘¿“æ¢Õß°“√¬÷¥μ‘¥°—∫º‘«‡π◊ÈÕøíπ≈¥≈ß πÕ°®“°
π’È¬—ßæ∫«à“°”≈—ß·√ß¬÷¥‡©◊Õπ√–À«à“ß‡π◊ÈÕøíπ∑’Ë —¡º— ‰¥·§≈
¥â«¬√–¬–‡«≈“ 7 ·≈– 28 «—π ¡’§à“‰¡à·μ°μà“ß°—π ‚¥¬ —ππ‘…∞“π
‰¥â«à“‡«≈“„π°“√ —¡º— ‰¥·§≈‰¡à¡’º≈μàÕ§«“¡‡ªìπ°√¥-¥à“ß
∑’Ë‡æ‘Ë¡¡“°¢÷Èπ°«à“‡¥‘¡ Õ“®Õ∏‘∫“¬‰¥â«à“ ‡¡◊ËÕ‡«≈“ºà“π‰ª§à“
§«“¡‡ªìπ°√¥-¥à“ß¢Õß‰¥·§≈Õ“®§ß∑’Ë ‡π◊ËÕß®“°§«“¡ “¡“√∂
„π°“√‡°‘¥∫—ø‡øÕ√å¢Õß‰Œ¥√Õ° ’́Õ–æ“‰∑μå (the buffering
capacity of hydroxyapatite)43,44 ¥—ßπ—Èπ®÷ß‰¡à àßº≈μàÕ§à“
°”≈—ß·√ß¬÷¥‡©◊Õπ√–À«à“ß°≈ÿà¡∑’Ë —¡º— ‰¥·§≈∑’Ë 7 «—π °—∫
28 «—π

ªí®®ÿ∫—π‡√´‘π´’‡¡πμå‡ªìπ∑’Ëπ‘¬¡„™â„π°“√¬÷¥∂“«√™‘Èπß“π
®“°ÀâÕßªØ‘∫—μ‘ß“π ¢≥–∑’Ë “√‰¥·§≈‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß„π
°“√¬÷¥™‘Èπß“π™—Ë«§√“«°àÕπ°“√¬÷¥™‘Èπß“π®√‘ß¥â«¬ ’́‡¡πμå™π‘¥
∂“«√ Fonseca ·≈–§≥–11 »÷°…“‡ª√’¬∫‡∑’¬∫º≈¢Õß·√ß¬÷¥
¥÷ß√–¥—∫®ÿ≈¿“§ √–À«à“ßº‘«‡π◊ÈÕøíπ°—∫‡√ ‘́π´’‡¡πμå™π‘¥
‚∑∑Õ≈‡Õ∑ ǻ À≈—ß‡π◊ÈÕøíπ —¡º— °—∫ ’́‡¡πμå™—Ë«§√“«™π‘¥μà“ßÊ
‡™àπ ‘́ß§åÕÕ°‰´¥å¬Ÿ®’πÕ≈ ‘́ß§åÕÕ°‰´¥å∑’Ëª√“»®“° “√¬Ÿ®’πÕ≈
·≈–‰¥·§≈ º≈°“√»÷°…“æ∫«à“°≈ÿà¡‡π◊ÈÕøíπ∑’Ë —¡º— 
‰¥·§≈¡“°àÕπ ¡’§à“·√ß¬÷¥¥÷ßμË”°«à“°≈ÿà¡´’‡¡πμå™π‘¥™—Ë«§√“«
Õ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‚¥¬ºŸâ«‘®—¬„Àâ¢âÕ§‘¥«à“ ‡¡◊ËÕ„™â
‰¥·§≈‡ªìπ´’‡¡πμå™—Ë«§√“«‡æ◊ËÕ¬÷¥™‘Èπß“π «— ¥ÿ‰¥·§≈®–„Àâ
§à“·√ß¬÷¥∑’Ë Ÿß‡À¡◊ÕπÕ¬à“ß∑’Ë Akashi ·≈–§≥–17 ·≈– Oldhan
·≈–§≥–45 °≈à“«‰«â ·μà‡¡◊ËÕ°”®—¥‰¥·§≈ÕÕ°·≈–∑”°“√¬÷¥
øíπ´’Ëπ—Èπ¥â«¬´’‡¡πμå™π‘¥∂“«√°≈—∫∑”„Àâ¡’§à“·√ß¬÷¥¥÷ßμË”∑’Ë ÿ¥
¥—ßπ—Èπ¢—ÈπμÕπ°“√∑”§«“¡ –Õ“¥º‘«øíπ°àÕπ¬÷¥¥â«¬ ’́‡¡πμå
™π‘¥∂“«√®÷ß‡ªìπªí®®—¬∑’Ë ”§—≠Õ¬à“ß¬‘Ëß Terata46 ·π–π”«à“
´’‡¡πμå∑’Ë‰¡à “¡“√∂°”®—¥ÕÕ°‰¥âÀ¡¥·≈–¬—ßμ°§â“ßÕ¬Ÿà∑’Ëº‘«
‡π◊ÈÕøíπ Õ“® àßº≈μàÕ§à“°”≈—ß·√ß¬÷¥¢Õß‡√ ‘́π ’́‡¡πμå‰¥â
‚¥¬ “√∑’Ëμ°§â“ßÕ“®∑”„Àâ§à“æ≈—ßß“πæ◊Èπº‘« (free surface
energy) ·≈–§à“°“√‡ªï¬° (wettability) ¢Õß‡π◊ÈÕøíπ≈¥≈ß
√«¡∂÷ß¬—ßÕ“®°’¥¢«“ß°“√‡°‘¥·∑√°´÷¡¢Õß “√¬÷¥μ‘¥‰¥â47
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Abstract

Objective To investigate the effect of Dycal on shear bond strengths of four luting resins.

Materials and methods One hundred twenty extracted human permanent molars were ground to
flat dentin surface and were then randomly divided into three groups with forty teeth each. Group 1:
dentin surfaces were not covered with Dycal (control group). Group 2 and 3: dentin surfaces were
covered with Dycal for 7 and 28 days, respectively. Each group was divided into 4 subgroups based on
luting resins (Variolink N, Panavia F 2.0, RelyX U200 and MaxCem Elite). After reaching the cover
time, Dycal was removed and dentin was cleaned. The resin composite rods were bonded on each
group with different resin cements. All specimens were kept in distilled water at 37°C for 24 hours and
they were then subjected to shear bond strength test using a universal testing machine at crosshead
speed 0.5 mm/minute. The data were statistically analyzed by Two-way analysis of variance (ANOVA)
and the Tukeyûs multiple comparison tests at a 95% confidence level. The failure mode was evaluated
under a stereomicroscope and a scanning electron microscope.

Results The shear bond strength for all groups of Variolink N and Panavia F 2.0 showed no
statistically significant difference. All specimens in groups of Variolink N and Panavia F 2.0 exhibited
mix failure. For the groups of RelyX U200 and MaxCem Elite, the shear bond strengths of Dycal
covering dentin for 7-day or 28-day group were significantly lower than control group. The shear
bond strength of Dycal covering dentin for 7-day group and 28-day group demonstrated no statistically
significant difference. All specimens in the groups of RelyX U200 and MaxCem Elite exhibited
adhesive failure. When considering on Dycal treated dentin groups, the shear bond strength in group of
RelyX U200 and MaxCem Elite were significantly lower than groups of Variolink N and Panavia F 2.0.

Conclusion Dycal affects bond strength of RelyX U200 or MaxCem Elite resin cements to dentin but
does not affect bond strength of Variolink N or Panavia F 2.0 resin cements.

(CU Dent J. 2015;38:141-154)

Key words: Dycal; resin cement; shear bond strength
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