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∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“º≈¢Õß°“√ª√—∫ ¿“æº‘«øíπ¥â«¬ “√§Õπ¥‘™—π‡πÕ√åμà“ßÊ μàÕ§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
„π™à«ß·√°¢Õß‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√åμàÕ‡§≈◊Õ∫øíπ

«— ¥ÿ·≈–«‘∏’°“√ ·∫àßøíπ°√“¡πâÕ¬ 55 ´’Ë ÕÕ°‡ªìπ 5 °≈ÿà¡ ‚¥¬°≈ÿà¡ 1-4 (°≈ÿà¡∑¥≈Õß) ¬÷¥μ‘¥·∫√Á°‡°μ¥â«¬
 “√¬÷¥μ‘¥‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å (Fuji Ortho LC) ‚¥¬ “√§Õπ¥‘™—π‡πÕ√å·μà≈–°≈ÿà¡¥—ßπ’È °≈ÿà¡ 1 ‰¡à
„™â “√§Õπ¥‘™—π‡πÕ√å °≈ÿà¡ 2 °√¥æÕ≈‘Õ–§√‘≈‘°‡¢â¡¢âπ√âÕ¬≈– 20 °≈ÿà¡ 3 °√¥øÕ øÕ√‘°‡¢â¡¢âπ√âÕ¬≈– 37 °≈ÿà¡ 4
 “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å (Transbond Plus SEP) °≈ÿà¡ 5 (°≈ÿà¡§«∫§ÿ¡) °√¥øÕ øÕ√‘°·≈– “√¬÷¥μ‘¥‡√ ‘́π
§Õ¡‚æ ‘μ (Transbonds XT) π”μ—«Õ¬à“ß°≈ÿà¡≈– 10 ™‘Èπ‰ª«—¥§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¿“¬À≈—ß°“√©“¬· ß 5
π“∑’ ‚¥¬‡§√◊ËÕß∑¥ Õ∫ “°≈ ∫—π∑÷°§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ∑’Ë∑”„Àâ·∫√Á°‡°μÀ≈ÿ¥ÕÕ°®“°º‘«øíπ §”π«≥À“
§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π ∑”°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡¥â«¬§à“ ∂‘μ‘°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫
∑“ß‡¥’¬« «—¥§à“°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥∫πμ—«øíπ¥â«¬§à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥ ∑¥ Õ∫¥â«¬§à“ ∂‘μ‘
‰§ ·§«√å ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95  à«πμ—«Õ¬à“ßÕ’°°≈ÿà¡≈– 1 ™‘Èππ”‰ª»÷°…“°“√¬÷¥μ‘¥√–À«à“ß “√¬÷¥μ‘¥
·≈–‡§≈◊Õ∫øíπ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥

º≈°“√»÷°…“ §à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß°≈ÿà¡ 1 2 3 4 ·≈– 5 ‡∑à“°—∫ 8.4 ± 2.0
10.8 ± 0.7 14.6 ± 3.0 13.7 ± 1.7 ·≈– 21.5 ± 4.0 ‡¡°–ª“ §“≈ μ“¡≈”¥—∫ ‰¡àæ∫§«“¡·μ°μà“ßÕ¬à“ß¡’
π—¬ ”§—≠¢Õß§à“‡©≈’Ë¬§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–À«à“ß°≈ÿà¡∑’Ë 3 ·≈– 4 (p = 0.433) §à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥
μ‘¥ —¡æ—π∏å°—∫™π‘¥¢Õß “√§Õπ¥‘™—π‡πÕ√å (p < 0.05) ‚¥¬°≈ÿà¡ 1 ·≈– 2 ‡°‘¥°“√≈â¡‡À≈«¢Õß°“√¬÷¥μ‘¥√–À«à“ßº‘«
‡§≈◊Õ∫øíπ·≈– “√¬÷¥μ‘¥  à«π°≈ÿà¡ 3 4 ·≈– 5 ‡°‘¥§«“¡≈â¡‡À≈«√–À«à“ß∞“π·∫√Á°‡°μ·≈– “√¬÷¥μ‘¥ °“√»÷°…“
¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥æ∫«à“≈—°…≥–¢Õß·∑àß‡√ ‘́π„πº‘«øíπ¢Õß°≈ÿà¡∑’Ë„™â “√‡´≈øá‡Õ™™‘ß
‰æ√å¡‡¡Õ√å¡’ª√‘¡“≥¡“°·≈–¢π“¥„À≠à°«à“°≈ÿà¡∑¥≈ÕßÕ◊ËπÊ

 √ÿª °“√ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥øÕ øÕ√‘°À√◊Õ “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å¡’º≈‡æ‘Ë¡§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
√–¬–·√°¢Õß‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å

(« ∑—πμ ®ÿÃ“œ 2558;38:197-208)
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∫∑π”

ºŸâªÉ«¬®—¥øíπ∑’Ë‰¥â√—∫°“√√—°…“‚¥¬„™â‡§√◊ËÕß¡◊Õ®—¥øíπ
™π‘¥μ‘¥·πàπ¡—°¡’§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥√Õ¬‚√§®ÿ¥¢“« (white
spot lesion) √Õ∫·∫√Á°‡°μ‰¥â Ÿß §«“¡™ÿ°¢Õß°“√‡°‘¥°“√
≈–≈“¬·√à∏“μÿ (Demineralization) ¢Õß‡§≈◊Õ∫øíπ√Õ∫
·∫√Á°‡°μæ∫¡“°∂÷ß√âÕ¬≈– 50 ¢ÕßºŸâªÉ«¬®—¥øíπ (Gorelick
et al., 1982) °“√„™âø≈ŸÕÕ‰√¥å‡ √‘¡ ‡™àπ ¬“ ’øíπÀ√◊ÕπÈ”¬“
∫â«πª“°∑’Ëº ¡ø≈ŸÕÕ‰√¥å ‡æ◊ËÕ≈¥°“√≈–≈“¬·√à∏“μÿ¢Õß
‡§≈◊Õ∫øíπ‡ªìπ«‘∏’∑’Ë‰¥âº≈¥’·μà®”‡ªìπμâÕßÕ“»—¬§«“¡√à«¡¡◊Õ
¢ÕßºŸâªÉ«¬ (Geiger et al., 1988) ¥—ßπ—Èπ°“√„™â “√¬÷¥μ‘¥∑“ß
∑—πμ°√√¡®—¥øíπ∑’Ëº ¡ø≈ŸÕÕ‰√¥å‡ªìπ«‘∏’Àπ÷Ëß∑’Ë®–™à«¬≈¥
°“√‡°‘¥°“√≈–≈“¬·√à∏“μÿ·≈– àß ‡ √‘¡°“√§◊π·√à∏“μÿ
(Remineralization) ¢Õß‡§≈◊Õ∫øíπ√Õ∫Ê ·∫√Á°‡°μ‰¥â‚¥¬
‰¡àμâÕßÕ“»—¬§«“¡√à«¡¡◊Õ¢ÕßºŸâªÉ«¬ °≈“ ‰Õ‚Õ‚π‡¡Õ√å (glass
ionomer) ‡ªìπ«— ¥ÿ¬÷¥μ‘¥∑’Ë¡’§ÿ≥ ¡∫—μ‘ “¡“√∂ª≈àÕ¬ø≈ŸÕÕ‰√¥å
‰¥â„πª√‘¡“≥∑’Ë Ÿß·≈–¬“«π“π  “¡“√∂¬÷¥μ‘¥°—∫‡§≈◊Õ∫øíπ
‡π◊ÈÕøíπ·≈–‡§≈◊Õ∫√“°øíπ‰¥â¥â«¬æ—π∏–‡§¡’·≈–¬÷¥μ‘¥‰¥â„π
æ◊Èπº‘«∑’Ë™◊Èπ ·μà¡’¢âÕ‡ ’¬§◊Õ¡’§«“¡·¢Áß·√ßæ—π∏–‡©◊ÕππâÕ¬
(Wiltshire, 1994)

‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å (Resin modified
glass ionomer) ∂Ÿ°º≈‘μ¢÷Èπ‡π◊ËÕß®“°‡ªìπ«— ¥ÿ∑’Ë√«¡¢âÕ¥’¢Õß
°≈“ ‰Õ‚Õ‚π‡¡Õ√å§◊Õ°“√ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å‡æ◊ËÕ àß‡ √‘¡°“√
 – ¡·√à∏“μÿ°≈—∫¢Õß‡§≈◊Õ∫øíπ ·≈–¢âÕ¥’¢Õß‡√ ‘́π§Õ¡‚æ ‘μ
§◊Õ„Àâ°“√¬÷¥μ‘¥∑’Ë¥’·≈–·¢Áßμ—«¥â«¬· ß ‚¥¬ªØ‘°‘√‘¬“°“√·¢Áßμ—«
¢Õß‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å  ‡°‘¥®“°°“√‡°‘¥æÕ≈‘‡¡Õ√å
(Polymerization) ¢Õß à«π‡√ ‘́π√à«¡°—∫ªØ‘°‘√‘¬“°√¥-¥à“ß
(acid-base reaction) ¢Õß°≈“ ‰Õ‚Õ‚π‡¡Õ√å ¥—ßπ—Èπ°“√
 √â“ß‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å‡°‘¥®“°°“√‡æ‘Ë¡ à«π
∑’Ë∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å≈ß„π°≈“ ‰Õ‚Õ‚π‡¡Õ√å
‚¥¬‡μ‘¡¡ÕπÕ‡¡Õ√å∑’Ë≈–≈“¬πÈ”‰¥â ‡™àπ ‰Œ¥√Õ° ’́‡Õ∑‘≈‡¡∑“-
§√‘‡≈μ (HEMA) ·≈– “√‡√‘Ë¡ªØ‘°‘√‘¬“°“√‡°‘¥æÕ≈‘‡¡Õ√å
(Initiator) ‰¥â·°à ·§¡øÕ√å§«‘‚ππ (Camphorquinone)
‡¢â“‰ª à«π¢Õß‡À≈« (Andrzejewska et al., 2003) ‡¡◊ËÕ à«π
ºß§◊Õ·°â«·§≈‡ ’́¬¡ø≈ŸÕÕ‚√Õ≈Ÿ¡‘‚π´‘≈‘‡°μº ¡°—∫ à«π
¢Õß‡À≈« ®–‡°‘¥ªØ‘°‘√‘¬“°√¥-¥à“ß¢÷Èπ∑—π∑’ ·≈–‡°‘¥μàÕ‡π◊ËÕß
Õ’°À≈“¬«—π‡À¡◊Õπ°≈“ ‰Õ‚Õ‚π‡¡Õ√å „π¢≥–∑’ËªØ‘°‘√‘¬“
°“√‡°‘¥æÕ≈‘‡¡Õ√å®–‡°‘¥¢≥–∑’Ë©“¬· ß ·≈–™à«¬„Àâ‡°‘¥°“√
·¢Áßμ—«„π√–¬–·√° (Leevailoj and Chantaramungkorn,
2007) Õ¬à“ß‰√°Áμ“¡‡¡◊ËÕ„™â “√§Õπ¥‘™—π‡πÕ√åμ“¡∑’Ë∫√‘…—∑ºŸâ

º≈‘μ°”Àπ¥æ∫«à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß‡√ ‘́π
¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å (6.5 ± 1.9 MPa) πâÕ¬°«à“
§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß‡√ ‘́π§Õ¡‚æ ‘μ (10.4 ± 2.8
MPa) (Bishara et al., 1999) ¥—ßπ—Èπ®÷ß¡’·π«§‘¥„π°“√
‡ª≈’Ë¬π™π‘¥¢Õß “√§Õπ¥‘™—π‡πÕ√å¢Õß‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ 
‰Õ‚Õ‚π‡¡Õ√å‰ª®“°°√¥æÕ≈‘Õ–§√‘≈‘° ‚¥¬¡’«—μ∂ÿª√– ß§å
‡æ◊ËÕ‡æ‘Ë¡§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢÷Èπ

°√¥øÕ øÕ√‘°‡ªìπ “√§Õπ¥‘™—π‡πÕ√å∑’Ë “¡“√∂π”¡“„™â
‡æ◊ËÕª√—∫ ¿“æº‘«‡§≈◊Õ∫øíπ °√¥π’È®–≈–≈“¬ “√Õπ‘π∑√’¬å
ÕÕ°®“°º≈÷°‡§≈◊Õ∫øíπ (enamel prism) ·≈–∑”„Àâ‡°‘¥
√Ÿæ√ÿπ¢π“¥‡≈Á° ‡æ◊ËÕ„Àâ “√∫Õπ¥‘ß·∑√°´÷¡‡¢â“‰ª„πæ◊Èπº‘«∑’Ë
‡æ‘Ë¡¡“°¢÷Èπ·≈–‡°‘¥‡ªìπ·∑àß‡√´‘π (Resin tag) ®”π«π¡“°
(Leevailoj and Chantaramungkorn, 2007) ¡—°®–„™â
‡μ√’¬¡º‘«‡§≈◊Õ∫øíπ‡æ◊ËÕ¬÷¥μ‘¥°—∫ “√¬÷¥μ‘¥‡√ ‘́π§Õ¡‚æ ‘́μ
 à«π “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å (self-etching primer) ‡ªìπ
 “√§Õπ¥‘™—π‡πÕ√å‡æ◊ËÕ‡æ‘Ë¡°“√¬÷¥μ‘¥  “√π’È‡ªìπ°“√√«¡°√¥
øÕ øÕ√‘°·≈–°≈ÿà¡‡¡∑“§√‘‡≈μ‡¢â“¥â«¬°—π‡°‘¥‡ªìπ ‡¡∑“§√‘‡≈μ
øÕ øÕ√‘°‡Õ ‡∑Õ√å (methacrylated phosphoric ester) ́ ÷Ëß
¢—ÈπμÕπ°“√„™â°√¥ª√—∫ ¿“æº‘«øíπ·≈–°“√·∑√° ÷́¡¢Õß “√
‰æ√å¡‡¡Õ√å®–‡°‘¥¢÷Èπæ√âÕ¡°—π ‚¥¬¢≥–∑’Ë°≈ÿà¡øÕ ‡øμ≈–≈“¬
·§≈‡´’¬¡ÕÕ°®“°‰Œ¥√Õ°´’Õ–æ“‰∑μå (hydroxyapatite)
‚¡‡≈°ÿ≈‰æ√å¡‡¡Õ√å‡¢â“‰ª„π·∑àß‡§≈◊Õ∫øíπ ∑”„Àâ°√–∫«π°“√
°√¥°—¥À¬ÿ¥≈ß ·≈â«¡’°“√ √â“ß “√ª√–°Õ∫‡™‘ß´âÕπ¢Õß°√¥
øÕ øÕ√‘°·≈–·§≈‡´’¬¡¢÷Èπ ¢âÕ¥’¢Õß “√‡´≈øá‡Õ™™‘ß
‰æ√å¡‡¡Õ√å§◊Õ ≈¥°“√ Ÿ≠‡ ’¬¢Õß‡§≈◊Õ∫øíπ ≈¥§«“¡‰«μàÕ
§«“¡™◊Èπ·≈–≈¥‡«≈“∑”ß“π

°“√»÷°…“∑’Ëºà“π¡“‡ªìπ°“√»÷°…“§à“§«“¡·¢Áß·√ßæ—π∏–
‡©◊Õπ∑’Ë 30 π“∑’ (Bishara et al., 2000) ·≈– 24 ™—Ë«‚¡ß
(Cacciafesta et al., 2003; Lippitz et al., 1998) ¥—ßπ—Èπ„π
°“√»÷°…“π’È  ºŸâ«‘®—¬ π„®º≈¢Õß°“√„™â “√§Õπ¥‘™—π‡πÕ√å™π‘¥
μà“ßÊ ∑’Ë¡’μàÕ§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ„π™à«ß√–¬– (5 π“∑’)
‡π◊ËÕß®“°°“√„™âß“π®√‘ß∑“ß§≈‘π‘°∑’Ë∑—πμ·æ∑¬å®—¥øíπ®–μâÕß
„ à≈«¥‚§âß∑—π∑’À≈—ß®“°μ‘¥‡§√◊ËÕß¡◊Õ‡ √Á®

«— ¥ÿ·≈–«‘∏’°“√

„π°“√»÷°…“§√—Èßπ’È„™âøíπ°√“¡πâÕ¬ 55 ’́Ë∑’Ë∂Ÿ°∂ÕπÕÕ°
‡æ◊ËÕ°“√®—¥øíπ‚¥¬‡≈◊Õ°øíπ∑’Ë¡’ ¿“æº‘«øíπ∑’Ë ¡∫Ÿ√≥å ¥Ÿ®“°
≈—°…≥–æ◊Èπº‘«∑’Ë‡√’¬∫ ‰¡à¡’√Õ¬√â“«  ’¢Õßøíπ¡’≈—°…≥–∑’Ëª°μ‘
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‚¥¬‡°Á∫‰«â„π “√≈–≈“¬‰∑¡Õ≈§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.5 ‡μ√’¬¡
øíπ‚¥¬μ—¥√“°øíπÕÕ°¥â«¬‡§√◊ËÕßμ—¥øíπ§«“¡‡√Á«μË” (Low
speed cutting machine) °”Àπ¥„Àâøíπ∑’Ë∑”°“√μ—¥√“°·≈â«
μâÕß¡’§«“¡¬“«¢Õß√“°ª√–¡“≥ 3 ¡‘≈≈‘‡¡μ√ «—¥®“°√Õ¬
μàÕ√–À«à“ß‡§≈◊Õ∫øíπ·≈–‡§≈◊Õ∫√“°øíπ À≈—ß®“°π—Èππ”øíπ
°√“¡πâÕ¬‰ªΩíß„π∑àÕæ≈“ μ‘°æ’«’́ ’¥â«¬Õ–§√‘≈‘°™π‘¥∫à¡μ—«‡Õß

‚¥¬„Àâ§√÷ËßÀπ÷Ëß∑“ß¥â“π‡æ¥“π¢ÕßøíπΩíß≈ß„πÕ–§√‘≈‘°·≈–

„Àâ¥â“π·°â¡¢Õßøíπ¢π“π°—∫·π«·√ß∑’Ë„™âμ“¡«‘∏’∑¥ Õ∫§«“¡

·¢Áß·√ßæ—π∏–¢Õß Padungvorasart ·≈– Techalertpaisarn

(Padungrorasat and Teechalertpaisarn, 2012) ‡μ√’¬¡º‘«

øíπ‡æ◊ËÕμ‘¥·∫√Á°‡°μ‚¥¬¢—¥øíπ¥â«¬ºßæ—¡¡‘´∑’Ë‰¡à¡’ø≈ŸÕÕ‰√¥å

(non-fluoridated pumice) ‡ªìπ‡«≈“ 10 «‘π“∑’ ≈â“ßÕÕ°

¥â«¬πÈ” –Õ“¥ ®“°π—Èπ·∫àßøíπ 55 ´’Ë ÕÕ°‡ªìπ 5 °≈ÿà¡ °≈ÿà¡≈–

11 ’́Ë ‚¥¬«‘∏’°“√§—¥‡≈◊Õ°·∫∫ ÿà¡ „π·μà≈–°≈ÿà¡ øíπ 10 ’́Ë®–

∂Ÿ°π”‰ª∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ ·≈–øíπ 1 ´’Ë®–∂Ÿ°

π”‰ª»÷°…“‚¥¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥

 “√§Õπ¥‘™—π‡πÕ√å„π·μà≈–°≈ÿà¡¡’¥—ßπ’È

°≈ÿà¡∑’Ë 1 ‰¡à¡’°“√ª√—∫ ¿“æº‘«øíπ ‡™Á¥º‘«øíπ¥â«¬ ”≈’™◊Èπ

°≈ÿà¡∑’Ë 2 ‡ªÉ“øíπ„Àâ·Àâß‚¥¬„™â∑√‘ª‡ªî≈‰´√‘ß§å (Triple

syringe) ∑“°√¥æÕ≈‘Õ–§√‘≈‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 20 (Ortho

conditioner, GC, Japan) ∑’Ëº‘«øíπ‡ªìπ‡«≈“ 20 «‘π“∑’

≈â“ß¥â«¬πÈ” –Õ“¥ 10 «‘π“∑’ ·≈â«‡™Á¥º‘«øíπ¥â«¬ ”≈’™◊Èπ

°≈ÿà¡∑’Ë 3 ‡ªÉ“øíπ„Àâ·Àâß ∑“°√¥øÕ øÕ√‘°§«“¡‡¢â¡

¢âπ√âÕ¬≈– 37 ∑’Ëº‘«øíπ‡ªìπ‡«≈“ 15 «‘π“∑’ ≈â“ß¥â«¬πÈ” –Õ“¥

10 «‘π“∑’ ·≈â«‡™Á¥º‘«øíπ¥â«¬ ”≈’™◊Èπ

°≈ÿà¡∑’Ë 4 ‡ªÉ“øíπ„Àâ·Àâß ∑“ “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å

(Transbond Plus SEP, 3M Unitek) ∑’Ëº‘«øíπ‡ªìπ‡«≈“

3 «‘π“∑’ ·≈â«‡ªÉ“≈¡‡∫“Ê ‡ªìπ‡«≈“ 1-2 «‘π“∑’

°≈ÿà¡∑’Ë 5 ‡ªÉ“øíπ„Àâ·Àâß ∑“°√¥øÕ øÕ√‘°§«“¡‡¢â¡

¢âπ√âÕ¬≈– 37 ∑’Ëº‘«øíπ‡ªìπ‡«≈“ 15 «‘π“∑’ ≈â“ß¥â«¬πÈ” –Õ“¥

10 «‘π“∑’ ·≈â«‡ªÉ“„Àâ·Àâß

°≈ÿà¡∑’Ë 1-4 (°≈ÿà¡∑¥≈Õß) ¬÷¥μ‘¥·∫√Á°‡°μ¥â«¬‡√ ‘́π

¡Õ¥‘ø“¬°≈“ ‰Õ‚Õ‚π‡¡Õ√å (Fuji Ortho LC, GC USA)

‚¥¬º ¡ à«πºß·≈– à«π¢Õß‡À≈«μ“¡§”·π–π”¢ÕßºŸâº≈‘μ „π

Õ—μ√“ à«π 3 °√—¡μàÕ 1 °√—¡ ‡ªìπ‡«≈“ 10 «‘π“∑’ ®“°π—Èπ

∑”°“√¬÷¥μ‘¥·∫√Á°‡°μ

 à«π°≈ÿà¡∑’Ë 5 (°≈ÿà¡§«∫§ÿ¡) ∑“ “√‡√´‘π‡À≈«∑’Ëøíπ
®“°π—Èπ¬÷¥μ‘¥·∫√Á°‡°μ‚¥¬„™â “√¬÷¥μ‘¥‡√ ‘́π§Õ¡‚æ ‘μ
Transbonds XT (3M Unitex, Monrovia, California,
USA)

∑—Èß 5 °≈ÿà¡ ∑”°“√¬÷¥μ‘¥‚¥¬π” “√¬÷¥μ‘¥„ à∫π∞“π
·∫√Á°‡°μ (Mini-diamondTM, Standard Edgewise Bracket,
Ormco, Orange, CA, USA) ́ ÷Ëß¡’æ◊Èπ∑’Ë∞“π·∫√Á°‡°μ 10.38
μ“√“ß¡‘≈≈‘‡¡μ√ ‡°≈’Ë¬„Àâ¡’§«“¡Àπ“ ¡Ë”‡ ¡Õ π”¡“°¥≈ß
∫πμ”·Àπàß°÷Ëß°≈“ß ¥â“π·°â¡¢Õßøíπ∑’Ë‡μ√’¬¡‰«â ∑”°“√ ấÕ¡
°¥‚¥¬ºŸâ∑¥≈Õß§π‡¥’¬«°—π·≈–°¥·∫√Á°‡°μ„Àâ·π∫°—∫º‘«
øíπ¡“°∑’Ë ÿ¥ ·≈â«‡¢’Ë¬ “√¬÷¥μ‘¥‚¥¬√Õ∫ÕÕ°‚¥¬‰¡à¡’°“√
¢¬—∫¢Õß·∫√Á°‡°μ ®“°π—Èπ©“¬· ß¥â«¬‡§√◊ËÕß©“¬· ß∑’Ë¡’
·À≈àß°”‡π‘¥· ß™π‘¥·Õ≈Õ’¥’ (Elipar S10, 3M ESPE,
St. Paul, MN, USA) §«“¡‡¢â¡· ß 1200 ¡‘≈≈‘«—μμåμàÕμ“
√“ß‡´πμ‘‡¡μ√ ©“¬· ß¥â“π∫¥‡§’È¬«·≈–¥â“π„°≈â‡Àß◊Õ°¥â“π≈–
10 «‘π“∑’ ‚¥¬©“¬· ßÀà“ß®“°·∫√Á°‡°μ 1 ¡‘≈≈‘‡¡μ√

®“°π—Èππ” 10 ™‘Èπ®“°∑ÿ°°≈ÿà¡μ—«Õ¬à“ß¡“«—¥§«“¡·¢Áß
·√ß¢Õßæ—π∏–‡©◊Õπ¿“¬À≈—ß°“√©“¬· ß 5 π“∑’ ‚¥¬‡§√◊ËÕß
∑¥ Õ∫ “°≈ (Universal Testing Machine-Shimadzu)
‚À≈¥‡´≈≈å (Load cell) 500 π‘«μ—π §«“¡‡√Á«„π°“√‡§≈◊ËÕπ∑’Ë
¢Õß‚À≈¥‡´≈≈å 1 ¡‘≈≈‘‡¡μ√μàÕπ“∑’ ∫—π∑÷°§à“§«“¡·¢Áß·√ß
¢Õßæ—π∏–‡©◊Õπ∑’Ë∑”„Àâ·∫√Á°‡°μÀ≈ÿ¥ÕÕ°®“°º‘«øíπ π”¡“
§”π«≥À“§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ·≈– à«π
‡∫’Ë¬ß‡∫π¡“μ√∞“π ·≈â«∑”°“√‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡¥â«¬
§à“ ∂‘μ‘°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬« (One-way
ANOVA) ·≈–§à“ ∂‘μ‘ LSD ∑¥ Õ∫«à“¡’°≈ÿà¡„¥∑’Ë·μ°μà“ß
°—π ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

°“√μ√«® Õ∫μ”·Àπàß°“√¬÷¥μ‘¥≈â¡‡À≈«

μ√«® Õ∫∫√‘‡«≥∑’Ë‡°‘¥§«“¡≈â¡‡À≈«¢Õß°“√¬÷¥μ‘¥
·∫√Á°‡°μ„π·μà≈–™‘Èπß“π®“°¿“æ∂à“¬«— ¥ÿμ‘¥¬÷¥∑’Ë‡À≈◊ÕÕ¬Ÿà
∫π‡§≈◊Õ∫øíπ´÷Ëß∂à“¬¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫ ‡μÕ√‘‚Õ °”≈—ß
¢¬“¬ 10 ‡∑à“ ‚¥¬ºŸâ∑¥≈Õß§π‡¥’¬«°—π„π∑ÿ°™‘Èπß“π ®“°π—Èπ
«—¥§à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß«— ¥ÿμ‘¥¬÷¥ (Adhesive remnant
index; ARI) μ“¡‡°≥±å°“√„Àâ§–·ππ ¥—ßπ’È

1 À¡“¬∂÷ß  “√μ‘¥¬÷¥μ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíπ∑—ÈßÀ¡¥

2 À¡“¬∂÷ß  “√μ‘¥¬÷¥μ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíπ¡“°°«à“
√âÕ¬≈– 90
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3 À¡“¬∂÷ß  “√μ‘¥¬÷¥μ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíπ√âÕ¬≈– 10-90

4 À¡“¬∂÷ß  “√μ‘¥¬÷¥μ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíππâÕ¬°«à“
√âÕ¬≈– 10

5 À¡“¬∂÷ß ‰¡à¡’ “√¬÷¥μ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíπ‡≈¬

‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß‚¥¬§à“ ∂‘μ‘‰§ ·§«√å (Chi
square) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ‚¥¬‚ª√·°√¡ ∂‘μ‘
‡Õ æ’‡Õ ‡Õ  (SPSS software, version 17)

°“√»÷°…“‚¥¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß

°√“¥

»÷°…“°“√¬÷¥μ‘¥√–À«à“ß “√¬÷¥μ‘¥·≈–™—Èπ‡§≈◊Õ∫øíπ ‚¥¬
μ—«Õ¬à“ß®“°∑—Èß 5 °≈ÿà¡ °≈ÿà¡≈– 1 ™‘Èπ ¡“μ—¥„π·π«¢«“ß (cross
section) ·™à„π°√¥‰Œ‚¥√§≈Õ√‘° §«“¡‡¢â¡¢âπ 2 ‚¡≈/≈‘μ√
‡ªìπ‡«≈“ 20 «‘π“∑’ μ“¡«‘∏’¢Õß Shinchi ·≈–§≥– (Shinchi
et al., 2000) ®“°π—Èππ”μ—«Õ¬à“ß‰ª»÷°…“√Õ¬μàÕ√–À«à“ßº‘«
‡§≈◊Õ∫øíπ·≈–«— ¥ÿ¬÷¥μ‘¥¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ
·∫∫ àÕß°√“¥ (scanning electron microscope: JSM-
5410LV)

º≈°“√»÷°…“

§à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ· ¥ß¥—ßμ“√“ß∑’Ë 1 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·¢Áß

·√ßæ—π∏–‡©◊Õπ∑—Èß 5 °≈ÿà¡ ‚¥¬„™â One-way ANOVA æ∫
«à“¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p < 0.05) ‡¡◊ËÕ«‘‡§√“–Àå
¥â«¬°“√∑¥ Õ∫ LSD æ∫«à“°≈ÿà¡∑’Ë 3 ´÷Ëßª√—∫ ¿“æº‘«øíπ
¥â«¬°√¥øÕ øÕ√‘°·≈–°≈ÿà¡∑’Ë 4 ´÷Ëßª√—∫ ¿“æº‘«øíπ¥â«¬
 “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠
(p = 0.433)  à«π√–À«à“ß°≈ÿà¡Õ◊ËπÊ ¡’§«“¡·μ°μà“ßÕ¬à“ß¡’
π—¬ ”§—≠¥—ßπ’È °≈ÿà¡∑’Ë 1 ·≈– 2 (p = 0.044) °≈ÿà¡∑’Ë 1 ·≈– 3
(p < 0.05) °≈ÿà¡∑’Ë 1 ·≈– 4 (p < 0.05) °≈ÿà¡∑’Ë 1 ·≈– 5 (p <

0.05) °≈ÿà¡∑’Ë 2 ·≈– 3 (p = 0.002) °≈ÿà¡∑’Ë 2 ·≈– 4 (p =
0.014) °≈ÿà¡∑’Ë 2 ·≈– 5 (p < 0.05) °≈ÿà¡∑’Ë 3 ·≈– 5 (p < 0.05)
°≈ÿà¡∑’Ë 4 ·≈– 5 (p < 0.05)

¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥¢Õß∑—Èß 5 °≈ÿà¡ · ¥ß
¥—ßμ“√“ß∑’Ë 2 ®“° ∂‘μ‘°“√«‘‡§√“–Àå‰§ ·§«√å (Chi-square
test) æ∫«à“™π‘¥¢Õß “√§Õπ¥‘™—π‡πÕ√å¡’§«“¡ —¡æ—π∏å°—∫
§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ‚¥¬
°≈ÿà¡∑’Ë 1 ´÷Ëß‰¡à„™â “√§Õπ¥‘™—π‡πÕ√å ¡’§à“‡ÕÕ“√å‰Õ∑’Ë 5 ¡“°
∑’Ë ÿ¥ §◊Õ‰¡à¡’ “√¬÷¥μ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíπ‡≈¬ °≈ÿà¡∑’Ë 2 ÷́Ëß
ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥æÕ≈‘Õ–§√‘≈‘°¡’§à“‡ÕÕ“√å‰Õ∑’Ë 4
¡“°∑’Ë ÿ¥ §◊Õ “√¬÷¥μ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíππâÕ¬°«à“√âÕ¬≈– 10
°≈ÿà¡∑’Ë 3 ́ ÷Ëßª√—∫ ¿“æº‘«øíπ¥â«¬°√¥øÕ øÕ√‘° ¡’§à“‡ÕÕ“√å‰Õ∑’Ë
1 ¡“°∑’Ë ÿ¥ §◊Õ “√¬÷¥μ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíπ∑—ÈßÀ¡¥ °≈ÿà¡∑’Ë 4
´÷Ëßª√—∫ ¿“æº‘«øíπ¥â«¬ “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å ¡’§à“
‡ÕÕ“√å‰Õ∑’Ë 2 ¡“°∑’Ë ÿ¥ §◊Õ “√¬÷¥μ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫øíπ¡“°
°«à“√âÕ¬≈– 90 ·≈–°≈ÿà¡∑’Ë 5 ´÷Ëß‡ªìπ°≈ÿà¡§«∫§ÿ¡ ¡’§à“‡ÕÕ“√å

μ“√“ß∑’Ë 1 §à“‡©≈’Ë¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ„π∑—Èß 5 °≈ÿà¡

Table 1 Mean and standard deviation of shear bond strength in megapascal (MPa) in each group.

Group Mean ± SD (MPa) N LSD*

1 no conditioner / Fuji Ortho LC 8.4 ± 2.0 10 a

2 Polyacrylic acid 20% / Fuji Ortho LC 10.8 ± 0.7 10 b

3 Phosphoric acid 37% / Fuji Ortho LC 14.6 ± 3.0 10 c

4 Self-etching primer / Fuji Ortho LC 13.7 ± 1.7 10 c

5 Phosphoric acid 37% / Transbond XT 21.5 ± 4.0 10 d

N, sample size

*LSD grouping, means with the same letter are not significantly different
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‰Õ∑’Ë 1 ¡“°∑’Ë ÿ¥‡™àπ‡¥’¬«°—∫°≈ÿà¡∑’Ë 3

¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥
´÷Ëß· ¥ß≈—°…≥–°“√¬÷¥μ‘¥∫√‘‡«≥√Õ¬μàÕ√–À«à“ß “√¬÷¥μ‘¥
·≈–‡§≈◊Õ∫øíπ¥—ß√Ÿª∑’Ë 1 √Ÿª A ‰¡à„™â “√§Õπ¥‘™—π‡πÕ√å ‰¡à
æ∫°“√·∑√°´÷¡¢Õß‡√´‘π √Ÿª B °√¥æÕ≈‘Õ–§√‘≈‘°æ∫°“√
·∑√°´÷¡¢Õß‡√ ‘́π‡¢â“‰ª„π™—Èπ‡§≈◊Õ∫øíπ‡æ’¬ß‡≈Á°πâÕ¬·≈–¡’
®”π«ππâÕ¬ √Ÿª C °√¥øÕ øÕ√‘°‡¢â¡¢âπ√âÕ¬≈– 37 æ∫°“√

·∑√°´÷¡¢Õß‡√´‘π®”π«π¡“° ·μà¢π“¥‡≈Á°°«à“√Ÿª D  “√

‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å·∑àß‡√ ‘́π¡’√Ÿª√à“ß™—¥‡®π·≈–„À≠à°«à“

°≈ÿà¡∑¥≈ÕßÕ◊ËπÊ ·≈–√Ÿª E °√¥øÕ øÕ√‘°√à«¡°—∫°“√∑“

‡√ ‘́π‡À≈«·≈–„™â “√¬÷¥μ‘¥‡√ ‘́π§Õ¡‚æ ‘μ®–‡ÀÁπ°“√

·∑√° ÷́¡¢Õß‡√ ‘́π≈÷°°«à“°≈ÿà¡∑’Ë„™â “√¬÷¥μ‘¥‡√ ‘́π¡Õ¥‘ø“¬¥å

°≈“ ‰Õ‚Õ‚π‡¡Õ√å

«‘®“√≥å

‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å¡’§ÿ≥ ¡∫—μ‘μàÕμâ“π

øíπºÿ®“°°“√ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å (Rix et al., 2001; Regalla

et al., 2014; Chatzistavrou et al., 2010) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫§Õ¡‚æ‡¡Õ√å æ∫«à“§«“¡‡¢â¡¢âπ¢Õßø≈ŸÕÕ‰√¥å„π§√“∫

®ÿ≈‘π∑√’¬å¡“°°«à“ ‚¥¬ª√‘¡“≥ø≈ŸÕÕ‰√¥å„ππÈ”≈“¬·≈–

ªí  “«–‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß ®÷ß‰¡à¡’º≈∑“ß√–∫∫ ¡’º≈

‡©æ“–∑’Ë√Õ∫·∫√Á°‡°μ‡∑à“π—Èπ (Chung et al., 1998) ‡√´‘π

¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å “¡“√∂ª≈àÕ¬ø≈ŸÕÕ‰√¥å‰¥â

¡“°°«à“§Õ¡‚æ‡¡Õ√å ‡√ ‘́π§Õ¡‚æ ‘μ∑’Ë¡’·≈–‰¡à¡’ø≈ŸÕÕ‰√¥å

μ“¡≈”¥—∫  “¡“√∂ – ¡·≈–ª≈¥ª≈àÕ¬ø≈ŸÕÕ‰√¥å‡æ‘Ë¡¢÷Èπ

À≈—ß®“°„™âø≈ŸÕÕ‰√¥å‡©æ“–∑’Ë ‡™àπ πÈ”¬“∫â«πª“°∑’Ëº ¡

ø≈ŸÕÕ‰√¥å 1000 ppm À√◊Õ ‡Õæ’‡Õø ‡®≈ (acidulated phos-

phate fluoride gel) ‚¥¬‡©æ“–™à«ß 2 «—π·√° À≈—ß®“°π—Èπ

°≈—∫ Ÿà√–¥—∫ª°μ‘ ∑—Èßπ’È§«“¡ “¡“√∂„π°“√ª≈àÕ¬À√◊Õ°“√

 – ¡°≈—∫¢Õßø≈ŸÕÕ‰√¥å¢÷Èπ°—∫§«“¡ “¡“√∂¥—Èß‡¥‘¡¢Õß “√

¬÷¥μ‘¥·μà≈–™π‘¥ (Ahn et al., 2011) πÕ°®“°π’È‡√´‘π

¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å¬—ß “¡“√∂≈¥°“√ Ÿ≠‡ ’¬·√à

∏“μÿ√Õ∫·∫√Á°‡°μ‰¥â¡“°°«à“‡√ ‘́π§Õ¡‚æ ‘μ∑’Ë¡’ø≈ŸÕÕ‰√¥å

·≈–‰¡à¡’ø≈ŸÕÕ‰√¥å (Pascotto et al., 2004; de Moura et

al., 2006; Paschos et al., 2009) ‚¥¬ “√§Õπ¥‘™—π‡πÕ√å∑’Ë

∫√‘…—∑ºŸâº≈‘μ·π–π”„Àâ„™â§◊Õ°√¥æÕ≈‘Õ–§√‘≈‘° ÷́Ëß„™â‡æ◊ËÕ

μ“√“ß∑’Ë 2 §à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥¿“¬À≈—ß°“√À≈ÿ¥¢Õß·∫√Á°‡°μ

Table 2 Adhesive remnant index after debonding

Group
Adhesive Remnant Index (ARI) Score*

1 2 3 4 5 N

1 no conditioner / Fuji Ortho LC - - 1 1 8 10

2 Polyacrylic acid 20% / Fuji Ortho LC - - 2 6 2 10

3 Phosphoric acid 37% / Fuji Ortho LC 5 1 1 3 - 10

4 Self-etching primer / Fuji Ortho LC 4 5 - 1 - 10

5 Phosphoric acid 37% / Transbond XT 6 3 1 - - 10

*The ARI score ranges from 1 to 5,
with 5 indicating that no adhesive remained on the enamel;

4, less than 10% of adhesive remained on the enamel;
3, more than 10% but less than 90% of the adhesive remained on the enamel;
2, more than 90% of the adhesive remained; and
1, all of the adhesive remained on the enamel
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°”®—¥ ‘Ëßªπ‡ªóôÕπ ∑”§«“¡ –Õ“¥æ◊Èπº‘« ·≈–‡æ‘Ë¡§«“¡
 “¡“√∂„π°“√°√–®“¬μ—« (wettability) ¢Õß«— ¥ÿ Õ¬à“ß‰√
°Áμ“¡ Bishara ·≈–§≥–√“¬ß“π§à“§«“¡·¢Áß·√ßæ—π∏–
‡©◊Õπ„π√–¬–·√°∑’Ë‰¡à¡“°π—° (Bishara et al., 2000) ·≈–
πâÕ¬°«à“§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ∑’Ë·π–π”«à“‡æ’¬ßæÕ
 ”À√—∫°“√„™âß“π„π§≈‘π‘° (6 ∂÷ß 8 ‡¡°–ª“ §“≈) (Renolds,
1975)

„π°“√»÷°…“π’ÈºŸâ«‘®—¬μâÕß°“√‡æ‘Ë¡§«“¡·¢Áß·√ßæ—π∏–
‡©◊Õπ„π√–¬–·√°¢Õß°“√‡°‘¥æÕ≈‘‡¡Õ√å¢Õß«— ¥ÿ¬÷¥μ‘¥‡√´‘π
¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å‚¥¬°“√‡ª≈’Ë¬π “√§Õπ¥‘™—π‡πÕ√å
º≈°“√»÷°…“æ∫«à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß∑ÿ°°≈ÿà¡
‡æ’¬ßæÕ ”À√—∫°“√„™âß“π∑“ß§≈‘π‘° (Renolds, 1975) ‚¥¬
°≈ÿà¡∑’Ë‰¡à„™â “√§Õπ¥‘™—π‡πÕ√å„Àâ§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
πâÕ¬∑’Ë ÿ¥ (8.4 ± 2 ‡¡°–ª“ §“≈) · ¥ß„Àâ‡ÀÁπ∂÷ßæ—π∏–‡§¡’

√Ÿª∑’Ë 1 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥„π°≈ÿà¡∑¥≈Õß (A-D) ¬÷¥μ‘¥·∫√Á°‡°μ¥â«¬‡√ ‘́π
¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å ÷́Ëßª√—∫ ¿“æº‘«øíπ¥â«¬ (A) ‰¡à¡’ “√§Õπ¥‘™—π‡πÕ√å (B) °√¥æÕ≈‘Õ–§√‘≈‘° (C) °√¥
øÕ øÕ√‘° (D)  “√‡´≈øá‡Õ™™‘ß‰æ√¡å‡¡Õ√å „π°≈ÿà¡∑¥≈Õß· ¥ß≈—°…≥–¢Õß·∑àß‡√ ‘́π∑’Ë§àÕ¬Ê ¡’°“√·∑√° ÷́¡¢Õß
‡√´‘π∑’Ë¡“°¢÷Èπ‡√◊ËÕ¬Ê μ“¡≈”¥—∫ °≈ÿà¡§«∫§ÿ¡ (E) ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥øÕ øÕ√‘°·≈–¬÷¥μ‘¥·∫√Á°‡°μ¥â«¬‡√´‘π
§Õ¡‚æ ‘μ

Fig. 1 Scanning electron micrographs of the specimens from experimental groups (A-D) conditioned with (A) no
conditioner, (B) polyacrylic acid (C) phosphoric acid and (D) self-etching primer, the brackets bonded
with resin-modified glass ionomer adhesive and control group (E) conditioned with phosphoric acid and
the bracket bonded with composite resin.
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¢Õß°≈“ ‰Õ‚Õ‚π‡¡Õ√å √–À«à“ß°≈ÿà¡§“∫Õ° ‘́≈ (COO-) °—∫
º‘«‡§≈◊Õ∫øíπ (Brantley and Eliades editors, 2001) °≈ÿà¡
∑’Ëª√—∫ ¿“æøíπ¥â«¬°√¥æÕ≈‘Õ–§√‘≈‘°‡¢â¡¢âπ√âÕ¬≈– 20 „Àâ
§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ 10.8 ± 0.7 ‡¡°–ª“ §“≈ ÷́Ëß„Àâ
§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠  ”À√—∫
°≈ÿà¡∑’Ë„™â°√¥øÕ øÕ√‘°·≈– “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å „Àâ
§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ 14.6 ± 3 ·≈– 13.7 ± 1.7 ‡¡°–
ª“ §“≈ μ“¡≈”¥—∫ ́ ÷Ëß¡“°°«à“ Õß°≈ÿà¡·√°Õ¬à“ß¡’π—¬ ”§—≠
®–‡ÀÁπ‰¥â«à“ “√§Õπ¥‘™—π‡πÕ√å Õß™π‘¥À≈—ß “¡“√∂„™â‡æ◊ËÕ
‡æ‘Ë¡§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡·¢Áßæ—π∏–‡©◊Õπ„π°“√»÷°…“π’È
°—∫°“√»÷°…“∑’Ëºà“π¡“ ®–‡ÀÁπ‰¥â«à“°≈ÿà¡°√¥æÕ≈‘Õ–§√‘≈‘°
¡“°°«à“¢Õß Bishara ·≈–§≥– (Bishara et al., 2000) (3.3
± 2.6 ‡¡°–ª“ §“≈) ∑’Ë 30 π“∑’ Newman ·≈–§≥– (7.9 ±
2.3 ‡¡°–ª“ §“≈) ∑’Ë 14 «—π·≈–¢Õß Reicheneder ·≈–
§≥– (Reicheneder et al., 2009) (6.8 ± 1.3 ‡¡°–ª“ §“≈)
∑’Ë 24 ™—Ë«‚¡ß ·μàπâÕ¬°«à“¢Õß Cacciafesta ·≈–§≥–
(Cacciafesta et al., 2003) (13.1 ± 2.6 ‡¡°–ª“ §“≈) ∑’Ë
24 ™—Ë«‚¡ß  à«π°≈ÿà¡°√¥øÕ øÕ√‘° „°≈â‡§’¬ß°—∫°“√»÷°…“¢Õß
Cacciafesta ·≈–§≥– (Cacciafesta et al., 2003) (15.5 ±
2.9 ‡¡°–ª“ §“≈) ·μà¡“°°«à“°“√»÷°…“ ¢Õß Bishara
·≈–§≥– (Bishara et al., 2000) (6.1 ± 2.7 ‡¡°–ª“ §“≈)
·≈– Chung ·≈–§≥– (Chung et al., 1999) (5.3 ± 2.5
‡¡°–ª“ §“≈) ÷́Ëß»÷°…“∑’Ë 24 ™—Ë«‚¡ß ∑—Èßπ’È§à“§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ„π·μà≈–°“√∑¥≈Õß¡’§«“¡·μ°μà“ß°—πÕ¬Ÿà∫â“ß
‡π◊ËÕß®“°¡’À≈“¬ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß‰¥â·°à §«“¡‡√Á«¢Õß‡§√◊ËÕß
∑¥ Õ∫ “°≈ (Finnema et al., 2010) §«“¡‡¢â¡· ß¢Õß
‡§√◊ËÕß©“¬· ß (Dongpaiboon et al., 2014; Staudt et al.,
2006) ‡«≈“∑¥ Õ∫À≈—ß°“√‡°‘¥æÕ≈‘‡¡Õ√å‚¥¬„™â· ß
(photopolymerization) (Lippitz et al., 1998) ™π‘¥¢Õß
øíπ (Oesterle et al., 1998) ¢Õß‡À≈«∑’Ë„™â‡°Á∫√—°…“ (Finnema
et al., 2010; Oesterle et al., 1998) °“√∑” Thermocycling
(Vinagre et al., 2014) ·≈–™π‘¥·∫√Á°‡°μ (Wang et al.,
2004) Õ¬à“ß‰√°Áμ“¡„π°“√»÷°…“∑’Ë°≈à“«¡“¢â“ßμâπæ∫«à“
°≈ÿà¡∑¥≈Õß∑’Ë„™â “√ª√—∫ ¿“æº‘«∑’Ë‡ªìπ°√¥øÕ øÕ√‘°·≈–
 “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å„Àâ§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¡“°
°«à“°√¥æÕ≈‘Õ–§√‘≈‘°

 ”À√—∫°≈ÿà¡∑’Ë„™â “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å„Àâ§à“§«“¡
·¢Áß·√ßæ—π∏–‡©◊Õπ (13.7 ± 1.7 ‡¡°–ª“ §“≈) πâÕ¬°«à“
°≈ÿà¡°√¥øÕ øÕ√‘° (14.6 ± 3 ‡¡°–ª“ §“≈) ‚¥¬∑—Èßπ’È¡’
À≈“¬°“√»÷°…“∑’Ëæ∫«à“ “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å„Àâ§à“§«“¡
·¢Áß·√ßæ—π∏–‡©◊ÕππâÕ¬°«à“°√¥øÕ øÕ√‘° ·μà‡ªìπ°“√»÷°…“

‚¥¬„™â‡√´‘π§Õ¡‚æ ‘μ‡ªìπ “√¬÷¥μ‘¥ (Bishara et al., 1999;
Cehreli et al., 2005; Abdelnaby and Al-Wakeel Eel,
2010) Õ¬à“ß‰√°Áμ“¡°≈ÿà¡§«∫§ÿ¡∑’Ë„™â “√¬÷¥μ‘¥‡√´‘π§Õ¡‚æ ‘μ
‚¥¬ª√—∫ ¿“æº‘«¥â«¬°√¥øÕ øÕ√‘°„Àâ§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ¡“°∑’Ë ÿ¥ (21.5 ± 4 ‡¡°–ª“ §“≈) · ¥ß∂÷ß
§«“¡·¢Áß·√ß¢Õß “√¬÷¥μ‘¥§Õ¡‚æ ‘μ‡√´‘π∑’Ë¡“°°«à“‡√´‘π
¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å

„π°“√¬÷¥μ‘¥¥â«¬°≈“ ‰Õ‚Õ‚π‡¡Õ√åÀ√◊Õ‡√´‘π¡Õ¥‘ø“¬¥å
°≈“ ‰Õ‚Õ‚π‡¡Õ√å ∫√‘…—∑ºŸâº≈‘μ·π–π”„Àâ¬÷¥μ‘¥∫πº‘«øíπ∑’Ë™◊Èπ
‡π◊ËÕß®“°§«“¡™◊Èπ™à«¬„π°“√·μ°μ—«¢Õß°√¥¢≥–‡°‘¥ªØ‘°‘√‘¬“
°√¥-¥à“ß ¥—ßπ—Èπº‘«øíπ∑’Ë·Àâß®–¡’º≈¢â“ß‡§’¬ßμàÕ§«“¡
·¢Áß·√ßæ—π∏– ∑—Èßπ’È§«√§”π÷ß∂÷ß™π‘¥¢Õß “√§Õπ¥‘™—π‡πÕ√å∑’Ë
„™âª√—∫ ¿“æº‘«øíπ¥â«¬ ‚¥¬¡’°“√»÷°…“º≈¢Õß “√§Õπ¥‘™—π
‡πÕ√å·≈– ¿“«–·ÀâßÀ√◊Õ™◊Èπ¢Õßøíπæ∫«à“ °“√‰¡à„™â “√
§Õπ¥‘™—π‡πÕ√å¿“«–™◊Èπ¡’º≈‡æ‘Ë¡§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
Õ¬à“ß¡’π—¬ ”§—≠·≈–≈¥§«“¡·¢Áß·√ßæ—π∏–¬÷¥¥÷ßÕ¬à“ß¡’
π—¬ ”§—≠ °“√ª√—∫ ¿“æøíπ¥â«¬°√¥æÕ≈‘Õ–§√‘≈‘°¿“«–™◊Èπ
¡’º≈‡æ‘Ë¡§«“¡·¢Áß·√ßæ—π∏–‡©◊ÕπÕ¬à“ß‰¡à¡’π—¬ ”§—≠ °“√
ª√—∫ ¿“æøíπ¥â«¬°√¥øÕ øÕ√‘° ¿“«–·Àâß¡’º≈‡æ‘Ë¡§«“¡
·¢Áß·√ßæ—π∏–‡©◊ÕπÕ¬à“ß¡’π—¬ ”§—≠ ·≈–‡æ‘Ë¡§«“¡·¢Áß·√ß
æ—π∏–¬÷¥¥÷ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠ °“√ª√—∫ ¿“æøíπ¥â«¬ “√
‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å ¿“«–·ÀâßÀ√◊Õ™◊Èπ„Àâ§à“§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ‰¡à·μ°μà“ß°—π (Cacciafesta et al., 2003; Cheng
et al., 2011)

°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õππ‘¬¡„™â„π°“√
»÷°…“§«“¡·¢Áß·√ßæ—π∏–¢Õß “√¬÷¥μ‘¥„π∑“ß∑—πμ°√√¡®—¥
øíπ‡π◊ËÕß®“°§≈â“¬°—∫·√ß∑’Ë‡°‘¥¢÷Èπ¢≥–∑’ËºŸâªÉ«¬∫¥‡§’È¬«Õ“À“√
‚¥¬‡ªìπ·√ß„π·π«¥‘Ëß°√–∑”μàÕ·∫√Á°‡°μ ∫“ß°“√»÷°…“
∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–¬÷¥¥÷ß (tensile bond strength)
´÷Ëß§≈â“¬°—∫·√ß∑’Ë„™â¢≥–π”·∫√Á°‡°μÕÕ°À≈—ß®“°‡ √Á® ‘Èπ
°“√√—°…“ À√◊Õ„™â»÷°…“°“√¬÷¥μ‘¥°—∫√–À«à“ß “√¬÷¥μ‘¥·≈–
·∫√Á°‡°μ™π‘¥¬÷¥μ‘¥≈«¥¥â«¬μπ‡Õß (self-ligating bracket)
Reicheneder ·≈–§≥– (Reicheneder et al., 2009) æ∫
«à“§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ
‚Õ‚π‡¡Õ√åπâÕ¬°«à“§à“§«“¡·¢Áß·√ßæ—π∏–¬÷¥¥÷ßÕ¬à“ß‰¡à¡’π—¬
 ”§—≠ Jassem ·≈–§≥– (Jassem et al., 1981) æ∫«à“
‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ·≈–¬÷¥¥÷ß Cheng ·≈–§≥– (Cheng et al., 2011)
æ∫«à“§«“¡·¢Áß·√ßæ—π∏–¬÷¥¥÷ß∑’Ë 24 ™—Ë«‚¡ß¢Õß°≈ÿà¡∑’Ë
ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥øÕ øÕ√‘°‡∑à“°—∫ 13.2 ± 5.9
‡¡°–ª“ §“≈ ´÷Ëß¡’§à“„°≈â‡§’¬ß°—∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
„π°“√»÷°…“π’È
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§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ∑’Ë„™â„π°“√»÷°…“π’È‡ªìπ§«“¡
·¢Áß·√ßæ—π∏–√–¥—∫¡À—æ¿“§ (macro bond strength) ∑¥ Õ∫
„π™‘Èπß“π∑’Ë¡’æ◊Èπ∑’Ë°“√¬÷¥μ‘¥§àÕπ¢â“ß„À≠à (ª√–¡“≥ 7-28
μ“√“ß¡‘≈≈‘‡¡μ√) ¡’¢âÕ¥’§◊Õ ‡μ√’¬¡™‘Èπß“π‰¥âßà“¬·≈–«‘∏’°“√
∑¥ Õ∫ßà“¬ μàÕ¡“°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–√–¥—∫®ÿ≈¿“§
(micro bond strength) ‡ªìπ∑’Ëπ‘¬¡Õ¬à“ß¡“° ‚¥¬¡’·π«§‘¥
«à“∑¥ Õ∫„π™‘Èπß“π∑’Ë¡’æ◊Èπ∑’Ë°“√¬÷¥μ‘¥‡≈Á° (ª√–¡“≥ 1 μ“√“ß
¡‘≈≈‘‡¡μ√) ®–≈¥°“√‡°‘¥§«“¡≈â¡‡À≈«„π°“√¬÷¥μ‘¥¿“¬„π
 “√π—ÈπÊ (cohesive failure) ·≈–‡æ‘Ë¡§«“¡≈â¡‡À≈«„π°“√
¬÷¥μ‘¥√–À«à“ß “√ Õß™π‘¥∑’Ë·μ°μà“ß°—π (adhesive failure)
∑”„Àâº≈≈—æ∏å∑’Ë‰¥â‡ªìπ§à“§«“¡·¢Áß·√ßæ—π∏–√–À«à“ß«— ¥ÿÕ¬à“ß
·∑â®√‘ß πÕ°®“°π’Èøíπ 1 ́ ’Ë  “¡“√∂μ—¥‰¥âÀ≈“¬™‘Èπß“π º≈≈—æ∏å
∑’Ë‰¥â¡’°“√°√–®“¬≈¥≈ß‡π◊ËÕß®“°≈¥ªí®®—¬∑’Ë‡°‘¥®“°§«“¡
·μ°μà“ß¢Õßøíπ ®÷ß∑”„Àâ§«“¡·ª√ª√«π≈¥≈ß º≈≈—æ∏å¡’
§«“¡‡∑’Ë¬ßμ√ß (validity) ¡“°°«à“§«“¡·¢Áß·√ßæ—π∏–√–¥—∫
¡À—æ¿“§ (Braga et al., 2010; Armstrong et al., 2010)
§à“§«“¡·¢Áß·√ßæ—π∏– —¡æ—π∏å„π∑“ßμ√ß°—π¢â“¡°—∫¢π“¥
æ◊Èπ∑’Ë°“√¬÷¥μ‘¥¥—ßπ—Èπ§à“§«“¡·¢Áß·√ßæ—π∏–√–¥—∫¡À—æ¿“§
®–πâÕ¬°«à“§à“§«“¡·¢Áß·√ßæ—π∏–√–¥—∫®ÿ≈¿“§ (Scherrer
et al., 2010) ∑—Èßπ’È„π°“√∑¥ Õ∫§«“¡·¢Áß·√ßæ—π∏–¢Õß
 “√¬÷¥μ‘¥·∫√Á°‡°μ„π∑“ß∑—πμ°√√¡®—¥øíπ ‰¡à “¡“√∂μ—¥
·∫√Á°‡°μ¢π“¥‡≈Á°¡“°‰¥â ¥—ßπ—Èπ§«“¡·¢Áß·√ßæ—π∏–√–¥—∫
®ÿ≈¿“§®÷ß‰¡à‡ªìπ∑’Ë·æ√àÀ≈“¬¡“°π—°

‡¡◊ËÕ§”π÷ß∂÷ßº‘«‡§≈◊Õ∫øíπ∑’Ë‡ª≈’Ë¬π‰ª‡π◊ËÕß®“°§Õπ¥‘™—π‡πÕ√å
™π‘¥μà“ßÊ æ∫«à“°√¥øÕ øÕ√‘°∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬‡§≈◊Õ∫
øíπ¡“°°«à“ “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å  ·≈–°√¥æÕ≈‘Õ–§√‘≈‘°
μ“¡≈”¥—∫ Es-Souni ·≈–§≥– (Es-souni et al., 2002)
æ∫«à“°√¥æÕ≈‘Õ–§√‘≈‘°®–∑”„Àâ‡°‘¥§«“¡¢√ÿ¢√–¢Õß‡§≈◊Õ∫øíπ
11-13 π“‚π‡¡μ√  à«π°√¥øÕ øÕ√‘°®– Ÿ≠‡ ’¬‡§≈◊Õ∫øíπ
10-30 ‰¡‚§√‡¡μ√ (Wickwire and Rentz, 1973) Hosein
·≈–§≥– (Hosein et al., 2004) æ∫«à“¡’°“√ Ÿ≠‡ ’¬
‡§≈◊Õ∫øíπ¿“¬À≈—ß°“√„™â°√¥øÕ øÕ√‘° 1.1-4.6 ‰¡‚§√‡¡μ√
 “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å 0.03-0.7 ‰¡‚§√‡¡μ√ Van
Meerbeek ·≈–§≥– (Van Meerbeek B et al., 2003)  æ∫
«à“ “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å·∑√°´÷¡‡¢â“‰ª„π™—Èπ‡§≈◊Õ∫øíπ
5 ‰¡‚§√‡¡μ√ ´÷Ëß —¡æ—π∏å°—∫¿“æ®“°°≈âÕß®ÿ≈∑√√»πå
Õ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥∑’Ëæ∫«à“°√¥øÕ øÕ√‘°∑”„Àâ¡’°“√
 Ÿ≠‡ ’¬‡§≈◊Õ∫øíπ¡“°°«à“°“√„™â “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å
(Vilchis et al., 2007) Bishara ·≈–§≥– (Bishara et al.,
2000) · ¥ß„Àâ‡ÀÁπº‘«‡§≈◊Õ∫øíπ∑’Ë„™â°√¥æÕ≈‘Õ–§√‘≈‘°ª√—∫
 ¿“æ ¡’≈—°…≥–§àÕπ¢â“ß‡√’¬∫ ¡’§«“¡¢√ÿ¢√–‡æ’¬ß‡≈Á°πâÕ¬
 à«πº‘«‡§≈◊Õ∫øíπ∑’Ë„™â°√¥øÕ øÕ√‘°ª√—∫ ¿“æ ¡’§«“¡¢√ÿ¢√–

¡“°°«à“·≈–≈÷°°«à“°“√„™â°√¥æÕ≈‘Õ–§√‘≈‘° πÕ°®“°π’È°√¥
øÕ øÕ√‘°¡’º≈≈¥§«“¡·¢Áß¢Õß‡§≈◊Õ∫øíπ„μâ·∫√Á°‡°μÕ¬à“ß
¡’π—¬ ”§—≠ (Pascotto et al., 2004)

°“√‡ª≈’Ë¬π·ª≈ß “√§Õπ¥‘™—π‡πÕ√å∑”„Àâ§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ‡æ‘Ë¡¢÷Èπ ´÷Ëß —¡æ—π∏å°—∫§à“‡ÕÕ“√å‰Õ∑’Ë· ¥ß∂÷ß°“√
À≈ß‡À≈◊Õ¢Õß “√¬÷¥μ‘¥∫π‡§≈◊Õ∫øíπ∑’Ë‡æ‘Ë¡¡“°¢÷Èπ ÷́Ëß Õ¥
§≈âÕß°—∫°“√»÷°…“°àÕπÀπâ“ (Cacciafesta et al., 2003)
‚¥¬°≈ÿà¡∑’Ë‰¡à„™â “√§Õπ¥‘™—π‡πÕ√åæ∫«à“‰¡à¡’ “√μ‘¥¬÷¥μ‘¥Õ¬Ÿà
∫π‡§≈◊Õ∫øíπ · ¥ß«à“æ—π∏–¬÷¥μ‘¥√–À«à“ßº‘«‡§≈◊Õ∫øíπ
·≈– “√¬÷¥μ‘¥ (enamel-adhesive interface) πâÕ¬°«à“
æ—π∏–¬÷¥μ‘¥√–À«à“ß “√¬÷¥μ‘¥ ·≈–∞“π·∫√Á°‡°μ (bracket-
adhesive interface) ·≈–æ∫«à“¡’ “√¬÷¥μ‘¥‡À≈◊ÕÕ¬Ÿà∑’Ë
øíπ¡“°¢÷Èπ„π°≈ÿà¡∑’Ëª√—∫ ¿“æº‘«¥â«¬°√¥æÕ≈‘Õ–§√‘≈‘°
 “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å ·≈–°√¥øÕ øÕ√‘° μ“¡≈”¥—∫
´÷Ëß —¡æ—π∏å°—∫§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ∑’Ë‡æ‘Ë¡¢÷Èπ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß«— ¥ÿμ‘¥¬÷¥μ‘¥
√–À«à“ß‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å·≈–‡√ ‘́π§Õ¡‚æ ‘μ
æ∫«à“‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√åæ∫ “√¬÷¥μ‘¥‡À≈◊Õ
Õ¬ŸàπâÕ¬°«à“‡√ ‘́π§Õ¡‚æ ‘μ ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß
Lee ·≈–§≥– (Lee and Lim, 2008) ‚¥¬«—¥ª√‘¡“≥ “√
¬÷¥μ‘¥∑’Ë‡À≈◊ÕÕ¬Ÿàæ∫«à“‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å
(0.6 ± 0.6 μ“√“ß¡‘≈≈‘‡¡μ√) æ∫ª√‘¡“≥ “√¬÷¥μ‘¥‡À≈◊ÕÕ¬Ÿà
πâÕ¬°«à“‡√´‘π§Õ¡‚æ ‘μ (1.4 ± 0.9 μ“√“ß¡‘≈≈‘‡¡μ√) ·≈–
°“√»÷°…“¢Õß Shamsi ·≈–§≥– (Al Shamsi et al., 2007)
»÷°…“§«“¡Àπ“¢Õß “√¬÷¥μ‘¥‚¥¬°≈âÕß ‡≈‡´Õ√å ·°π·∫∫
 “¡¡‘μ‘ æ∫«à“‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å (31.2 ± 26.5
‰¡‚§√‡¡μ√) ¡’§«“¡Àπ“¢Õß “√¬÷¥μ‘¥‡À≈◊ÕÕ¬ŸàπâÕ¬°«à“
‡√´‘π§Õ¡‚æ ‘μ (102.7 ± 79.7 ‰¡‚§√‡¡μ√) ¥—ßπ—Èπ°“√∑’Ë¡’ “√
¬÷¥μ‘¥‡À≈◊ÕπâÕ¬‡ªìπ¢âÕ¥’¢Õß‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π
‡¡Õ√å ∑’Ë™à«¬≈¥‡«≈“°“√°√Õ “√¬÷¥μ‘¥ÕÕ°¿“¬À≈—ß¢—ÈπμÕπ
°“√π”·∫√Á°‡°μÕÕ° ∑”„Àâ≈¥‡«≈“∑”ß“π¢Õß∑—πμ·æ∑¬å‰¥â

®“°¿“æ∂à“¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥
æ∫«à“·∑àß‡√´‘π¢Õß°≈ÿà¡∑’Ë„™â “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å¡’√Ÿª√à“ß
„À≠à·≈–®”π«π¡“°°«à“°≈ÿà¡∑¥≈ÕßÕ◊ËπÊ ·μà§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ¢Õß°≈ÿà¡π’È‰¡à¡“°°«à“°≈ÿà¡∑’Ëª√—∫ ¿“æ¥â«¬°√¥
øÕ øÕ√‘° ´÷Ëß Õ¥§≈âÕß°—∫ Shinchi ·≈–§≥– (Shinchi
et al., 2000) ∑’Ëæ∫«à“§«“¡¬“«¢Õß·∑àß‡√´‘π‰¡à —¡æ—π∏å°—∫
§à“§«“¡·¢Áß·√ßæ—π∏–¬÷¥¥÷ß (tensile bond strength) ¥—ßπ—Èπ
§«“¡¬“«¢Õß·∑àß‡√´‘π®÷ß‰¡à„™àªí®®—¬ ”§—≠‡æ’¬ßÕ¬à“ß‡¥’¬«∑’Ë
¡’º≈μàÕ§«“¡·¢Áß·√ßæ—π∏–√–À«à“ß “√¬÷¥μ‘¥°—∫‡§≈◊Õ∫øíπ
Õ¬à“ß‰√°Áμ“¡ Fjeld ·≈– Ogaard (Fjeld and Ogaard, 2006)
æ∫«à“°“√ª√—∫ ¿“æº‘«øíπ¥â«¬°√¥æÕ≈‘Õ–§√‘≈‘°‰¡àæ∫·∑àß
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‡√´‘π  à«π “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√åæ∫·∑àß‡√´‘π¢π“¥‡≈Á°
®”π«ππâÕ¬·≈– —Èπ (5-10 ‰¡‚§√‡¡μ√) °«à“°√¥øÕ øÕ√‘°
(10-20 ‰¡‚§√‡¡μ√) °“√»÷°…“π’Èæ∫·∑àß‡√´‘π¢Õß°≈ÿà¡
∑¥≈Õß∑’Ë„™â°√¥øÕ øÕ√‘° —Èπ°«à“ “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å
‡π◊ËÕß®“°°“√¬÷¥μ‘¥¥â«¬‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å
‰¡à¡’¢—ÈπμÕπ°“√∑“‡√´‘π‡À≈«À≈—ß°“√ª√—∫ ¿“æº‘«øíπ
‡¡◊ËÕ‰¡à¡’¢—ÈπμÕππ’È∑”„Àâ°“√·∑√°´÷¡¢Õß‡√´‘ππâÕ¬°«à“‡π◊ËÕß
®“°‡√´‘π‡À≈«¡’§«“¡Àπ◊¥πâÕ¬®÷ß “¡“√∂·∑√°´÷¡‰¥â¥’°«à“
‡√´‘π„π “√¬÷¥μ‘¥‡√ ‘́π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å ÷́Ëß Õ¥
§≈âÕß°—∫°“√»÷°…“¢Õß Dongpaiboon ·≈– Techalertpaisarn
(Dongpaiboon and Techalertpaisarn, 2015) æ∫«à“°≈ÿà¡∑’Ë
∑“‡√´‘π‡À≈« ·∑àß‡√´‘π¡’√Ÿª√à“ß™—¥‡®π·≈–·∑√°´÷¡‡¢â“‰ª„π
™—Èπ‡§≈◊Õ∫øíπ¡“°°«à“°≈ÿà¡∑’Ë‰¡à‰¥â∑“‡√´‘π‡À≈«

°“√„™â “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å‡ªìπ “√§Õπ¥‘™—π‡πÕ√å
°àÕπ°“√¬÷¥μ‘¥¥â«¬‡√´‘π¡Õ¥‘ø“¬¥å°≈“ ‰Õ‚Õ‚π‡¡Õ√å„Àâ§«“¡
·¢Áß·√ßæ—π∏–‡©◊Õπ∑’Ë‡æ‘Ë¡¢÷Èπ®“°°√¥æÕ≈‘Õ–§√‘≈‘° ÷́Ëß‡ªìπ “√
§Õπ¥‘™—π‡πÕ√å¥—Èß‡¥‘¡∑’ËºŸâº≈‘μ·π–π”Õ¬à“ß¡’π—¬ ”§—≠ ¡’°“√
 Ÿ≠‡ ’¬·√à∏“μÿ®“°°“√‡μ√’¬¡º‘«øíπ∑’ËπâÕ¬°«à“‡¡◊ËÕ‡∑’¬∫°—∫
°“√„™â°√¥øÕ øÕ√‘° ‚¥¬¡’§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ∑’Ë„°≈â
‡§’¬ß°—π ·≈–≈¥‡«≈“∑”ß“π„π§≈‘π‘°≈ß ·¡â«à“Õ“®®–¡’°“√
 Ÿ≠‡ ’¬‡§≈◊Õ∫øíπ¡“°°«à“°√¥æÕ≈‘Õ–§√‘≈‘°‡≈Á°πâÕ¬  “√
‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å®÷ß‡ªìπμ—«‡≈◊Õ°∑’Ë¥’„π‡μ√’¬¡º‘«
‡§≈◊Õ∫øíπ‡æ◊ËÕ°“√¬÷¥μ‘¥·∫√Á°‡°μ

Õ¬à“ß‰√°Áμ“¡ ß“π«‘®—¬π’È∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√´÷Ëß¡’
 ¿“æ·«¥≈âÕ¡·μ°μà“ß®“°„π™àÕßª“° ‡™àπ §«“¡™◊Èπ Õÿ≥À¿Ÿ¡‘
·≈–∑‘»∑“ß°“√©“¬· ß ‡ªìπμâπ πÕ°®“°π’È¬—ß‡ªìπ°“√»÷°…“
º≈¢Õß “√§Õπ¥‘™—π‡πÕ√å∑’Ë¡’μàÕ§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß
«— ¥ÿ‡æ’¬ßº≈‘μ¿—≥±å‡¥’¬« ¥—ßπ—Èπº≈°“√∑¥≈Õß∑’Ë‰¥â Õ“®®–‰¡à
 “¡“√∂π”‰ª„™â·ª≈º≈ ”À√—∫º≈‘μ¿—≥±å™π‘¥Õ◊ËπÊ ÷́Ëß§«√
∑”°“√»÷°…“‡æ‘Ë¡‡μ‘¡μàÕ‰ª √«¡∑—Èß°“√»÷°…“°“√À≈ß‡À≈◊Õ¢Õß
 “√¬÷¥μ‘¥∫π‡§≈◊Õ∫øíπ‡ªìπ‡æ’¬ß°“√«—¥‚¥¬„™â°≈âÕß®ÿ≈∑√√»πå
‰¡à “¡“√∂«—¥ª√‘¡“≥À√◊Õ§«“¡Àπ“¢Õß “√¬÷¥μ‘¥‰¥â Õ“®
‡ª≈’Ë¬π‡ªìπ√–∫∫ “¡¡‘μ‘‡æ◊ËÕ„™â«—¥ª√‘¡“≥ “√¬÷¥μ‘¥∑’Ë‡À≈◊Õ
Õ¬Ÿà‡æ◊ËÕ„Àâº≈°“√»÷°…“‡∑’Ë¬ßμ√ß¡“°¢÷Èπ„π°“√»÷°…“μàÕ‰ª

 √ÿª

1. ™π‘¥¢Õß “√§Õπ¥‘™—π‡πÕ√å¡’º≈μàÕ§«“¡·¢Áß·√ß
¢Õßæ—π∏–‡©◊Õπ„π™à«ß·√°¢Õß·∫√Á°‡°μ·≈–º‘«‡§≈◊Õ∫øíπ ‚¥¬
°≈ÿà¡∑’Ëª√—∫ ¿“æº‘«øíπ¥â«¬°√¥øÕ øÕ√‘°·≈–°≈ÿà¡∑’Ëª√—∫
 ¿“æº‘«øíπ¥â«¬ “√‡´≈øá‡Õ™™‘ß‰æ√å¡‡¡Õ√å„Àâ§«“¡·¢Áß·√ß

¢Õßæ—π∏–‡©◊Õπ¡“°°«à“°≈ÿà¡∑’Ë‰¡à„™â “√§Õπ¥‘™—π‡πÕ√å·≈–
°≈ÿà¡∑’Ëª√—∫ ¿“æº‘«øíπ¥â«¬°√¥æÕ≈‘Õ–§√‘≈‘°

2. ™π‘¥¢Õß “√§Õπ¥‘™—π‡πÕ√å —¡æ—π∏å°—∫§à“¥—™π’°“√
‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

°‘μμ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬„§√à¢Õ¢Õ∫§ÿ≥ à«πß“π∫√‘°“√«‘®—¬·≈–æ—≤π“
§≥–∑—πμ·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë π—∫ πÿπ
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Abstract

Objective To study the effect of different enamel conditioners on initial shear bond strength of resin-
modified glass ionomer adhesive to enamel.

Materials and methods Fifty five human premolars were divided into 5 groups (11 samples for each
group). Group 1, 2, 3 and 4 (Experimental groups) were conditioned with no conditioner, 20% polyacrylic
acid, 37% phosphoric acid and self-etching primer, respectively and the brackets bonded with resin-
modified glass ionomer adhesive (Fuji ortho LC). Group 5 (Control group) was conditioned with 37%
phosphoric acid and the brackets bonded with composite resin adhesive (Transbond XT). After light
activation for 5 minutes, shear bond strengths of 10 specimens from each group were tested by
universal testing machine. One remaining specimen from each group was used to investigate of resin
penetration pattern into enamel under scanning electron microscope. The mean of shear bond strength
among groups were compared by one-way ANOVA. The adhesive remnant indices (ARI) in each
group were measured and tested by the Chi-square at 95% confidence interval.

Results Mean of shear bond strengths and standard deviations of test groups 1, 2, 3, 4 and 5 were 8.4
± 2.0, 10.8 ± 0.7, 14.6 ± 3.0, 13.7 ± 1.7 and 21.5 ± 4.0 megapascal, respectively. There is no significant
difference between group 3 and 4 (p = 0.433). Types of enamel conditioners were statistically significant
to ARI scores (p < 0.05). SEM image revealed that the size and number of resin tags in self-etching
primer group are greater than other experimental groups.

Conclusion The use of phosphoric acid or self-etching primer as a conditioner before bonding with
resin-modified glass ionomer adhesive can increase initial shear bond strength.

(CU Dent J. 2015;38:197-208)

Key words: enamel conditioner; initial shear bond strength; resin-modified glass ionomer adhesive

Correspondence to Paiboon Techalertpaisarn,  paiboon.t@chula.ac.th



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


