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æ√√≥∑‘æ¬å ¥ß‰æ∫Ÿ≈¬å ∑.∫.1

‰æ∫Ÿ≈¬å ‡μ™–‡≈‘»‰æ»“≈ ∑.∫., Ph.D., Õ.∑. (∑—πμ°√√¡®—¥øíπ)2

1π‘ ‘μ∫—≥±‘μ»÷°…“ ¿“§«‘™“∑—πμ°√√¡®—¥øíπ §≥–∑—πμ·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
2¿“§«‘™“∑—πμ°√√¡®—¥øíπ §≥–∑—πμ·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“º≈¢Õß “√‡√´‘π‡À≈«∑’Ë¡’μàÕ§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ„π™à«ß·√°¢Õß “√¬÷¥μ‘¥∑“ß
∑—πμ°√√¡®—¥øíπ “¡™π‘¥√–À«à“ß·∫√Á°‡°μ·≈–º‘«‡§≈◊Õ∫øíπ

«— ¥ÿ·≈–«‘∏’°“√ ‡μ√’¬¡øíπ°√“¡πâÕ¬®”π«π 60 ´’Ë·∫àß‡ªìπ 3 °≈ÿà¡Ê ≈– 20 ´’Ë‡μ√’¬¡º‘«øíπ¥â«¬°√¥øÕ øÕ√‘°
≈â“ßπÈ”·≈–‡ªÉ“·Àâßπ”·∫√Á°‡°μμ‘¥≈ß∫πº‘«øíπ¥â«¬ “√¬÷¥μ‘¥™π‘¥∫à¡¥â«¬· ß‚¥¬°≈ÿà¡ 1 (T) «— ¥ÿ Transbond
XTTM (3M Unitek, CA, USA) °≈ÿà¡2 (G) «— ¥ÿ GrenglooTM (Ormco, Glendora, CA, USA) °≈ÿà¡ 3 «— ¥ÿ
(P) PadlockTM (Reliance Orthodontic Product, Inc., Itasca, IL, USA) „π·μà≈–°≈ÿà¡∂Ÿ°·∫àß‡ªìπ°≈ÿà¡
∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡°≈ÿà¡≈– 10 ´’Ë °≈ÿà¡∑¥≈Õß‰¡à¡’°“√∑“ “√‡√´‘π‡À≈« (T1, G1, P1) °≈ÿà¡§«∫§ÿ¡∑“ “√
‡√´‘π‡À≈« (T2, G2, P2) μ“¡§”·π–π”¢ÕßºŸâº≈‘μπ”μ—«Õ¬à“ß°≈ÿà¡≈– 9 ™‘Èπ‰ª«—¥§à“§«“¡·¢Áß·√ß¢Õßæ—π∏–
‡©◊ÕπÀ≈—ß°“√©“¬· ß 5 π“∑’¥â«¬‡§√◊ËÕß∑¥ Õ∫ “°≈  à«πÕ’° 1 ™‘Èπ π”‰ª»÷°…“≈—°…≥–°“√·∑√° ÷́¡¢Õß‡√ ‘́π
„π‡§≈◊Õ∫øíπ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ
√–À«à“ß°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡¢Õß “√¬÷¥μ‘¥·μà≈–™π‘¥¥â«¬§à“ ∂‘μ‘∑’ ‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬§«“¡·¢Áß·√ß¢Õß
æ—π∏–‡©◊Õπ„π·μà≈–°≈ÿà¡¥â«¬§à“§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬« «—¥§à“°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥∫πμ—«øíπ¥â«¬§à“
¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥ ∑¥ Õ∫¥â«¬§à“∑“ß ∂‘μ‘‰§ ·§«√å∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95

º≈°“√»÷°…“ §à“‡©≈’Ë¬·≈–§à“§«“¡·ª√ª√«π¢Õß§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ¢Õß°≈ÿà¡ T1 G1 ·≈– P1 ‡∑à“°—∫
10.18 ± 2.33 10.72 ± 3.21 ·≈– 11.61 ± 3.67 ‡¡°–ª“ §“≈ μ“¡≈”¥—∫°≈ÿà¡ T2 G2 P2 ‡∑à“°—∫ 12.12 ± 3.29 11.94
± 3.20 ·≈– 10.44 ± 3.47 ‡¡°–ª“ §“≈ μ“¡≈”¥—∫ æ∫«à“‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘√–À«à“ß
°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡„π “√¬÷¥μ‘¥™π‘¥‡¥’¬«°—π ‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘√–À«à“ß
 “√¬÷¥μ‘¥ “¡™π‘¥∑—Èß„π°≈ÿà¡∑¥≈Õß·≈–§«∫§ÿ¡¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥„π·μà≈–°≈ÿà¡‰¡à·μ°μà“ß°—π
≈—°…≥–°“√·∑√° ÷́¡¢Õß‡√ ‘́π„πº‘«øíπæ∫«à“°≈ÿà¡∑’Ë‰¡à¡’°“√∑“ “√‡√ ‘́π‡À≈«¡’ª√‘¡“≥°“√·∑√° ÷́¡¢Õß‡√ ‘́π„π
‡§≈◊Õ∫øíππâÕ¬·≈–μ◊Èπ°«à“°≈ÿà¡∑’Ë¡’°“√∑“ “√‡√ ‘́π‡À≈«„π¢—ÈπμÕπ°“√¬÷¥μ‘¥·∫√Á°‡°μ

 √ÿª °“√∑“ “√‡√ ‘́π‡À≈«„π¢—ÈπμÕπ°“√¬÷¥μ‘¥·∫√Á°‡°μ‰¡à¡’º≈μàÕ§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ„π™à«ß·√°¢Õß “√
¬÷¥μ‘¥∑—Èß “¡™π‘¥∑’Ë„™â„π°“√∑¥≈Õß§√—Èßπ’È

(« ∑—πμ ®ÿÃ“œ 2558;38:11-20)
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∫∑π”

°“√·°â‰¢°“√ ∫øíπ∑’Ëº‘¥ª°μ‘„π∑“ß∑—πμ°√√¡®—¥øíπ
‚¥¬°“√‡§≈◊ËÕπøíπ‰ª„πμ”·Àπàß∑’ËμâÕß°“√¥â«¬‡§√◊ËÕß¡◊Õ®—¥
øíπ™π‘¥μ‘¥·πàπ (fixed orthodontic appliance) π—ÈπÕ“»—¬
°“√„Àâ·√ßºà“π≈«¥‚§âß (main archwire) ‰ª¬—ß‡§√◊ËÕß¡◊Õ
®—¥øíπ∑’Ë¬÷¥μ‘¥°—∫øíπ·≈–∂à“¬∑Õ¥·√ß‰ª Ÿàøíπ°“√¬÷¥μ‘¥
‡§√◊ËÕß¡◊Õ∑“ß∑—πμ°√√¡®—¥øíπ™π‘¥μ‘¥·πàπ°—∫º‘«‡§≈◊Õ∫øíπ
‚¥¬μ√ß (direct bonding) ‰¥â∂Ÿ°π”¡“„™â„π∑“ß∑—πμ°√√¡
®—¥øíπμ—Èß·μàªï 1965 ‚¥¬ Newman1 Õ“»—¬À≈—°°“√¬÷¥μ‘¥
∑“ß°≈ (mechanical locking) √–À«à“ß “√¬÷¥μ‘¥°—∫æ◊Èπº‘«
∑’Ë¡’§«“¡‰¡à‡√’¬∫ ¡Ë”‡ ¡Õ (irregularities) ¢Õß‡§≈◊Õ∫øíπ
·≈–∞“π¢Õß‡§√◊ËÕß¡◊Õμ‘¥·πàπ2 ‚¥¬°“√¬÷¥μ‘¥·∫√Á°‡°μ∑“ß
∑—πμ°√√¡®—¥øíπ®–μâÕß¡’§«“¡·¢Áß·√ß¢Õßæ—π∏–∑’Ë¡“°‡æ’¬ßæÕ
„π°“√„™âß“π∑“ß§≈‘π‘°„π™à«ß 6 ∂÷ß 8 ‡¡°–ª“ §“≈3 ´÷Ëß
°“√¬÷¥μ‘¥∑’Ë‡æ’¬ßæÕ¢Õß‡§√◊ËÕß¡◊Õμ‘¥·πàπ¡’ à«π ”§—≠Õ¬à“ß
¡“°μàÕº≈°“√√—°…“∑“ß∑—πμ°√√¡®—¥øíπ

‚¥¬∑—Ë«‰ª¢—ÈπμÕπ„π°“√¬÷¥μ‘¥·∫√Á°‡°μ‡¢â“°—∫º‘«‡§≈◊Õ∫
øíπ‡√‘Ë¡®“°°“√„™â°√¥°—¥º‘«‡§≈◊Õ∫øíπ (enamel conditioning)
‡æ◊ËÕ„Àâ‡°‘¥√Ÿæ√ÿπ (porosity) ·≈–∑“ “√‡√´‘π‡À≈« (liquid
resin) ®“°π—Èπ∑”°“√¬÷¥·∫√Á°‡°μ°—∫º‘«øíπ¥â«¬ “√¬÷¥μ‘¥
(adhesive)4 °“√¬÷¥μ‘¥‡™‘ß°≈ (mechanical retention) ‡°‘¥
®“° à«π¢Õß·∑àß‡√´‘π (resin tag) ∑’Ë¬◊Ëπ‡¢â“‰ª„πº‘«¢Õß
‡§≈◊Õ∫øíπ∑’Ë∂Ÿ°°√¥°—¥5,6 §«“¡ “¡“√∂„π°“√·∑√°´÷¡¢Õß
«— ¥ÿ‡√´‘π¢÷Èπ°—∫§«“¡Àπ◊¥ (viscosity) ¢Õß«— ¥ÿ‡√ ‘́π «— ¥ÿ
‡√ ‘́π∑’Ë¡’§«“¡Àπ◊¥μË”®–¡’§«“¡ “¡“√∂„π°“√·∑√° ÷́¡≈ß
‰ª„π√Ÿæ√ÿπ¢Õßº‘«‡§≈◊Õ∫øíπ¡“°°«à“·≈–™à«¬‡æ‘Ë¡°“√¬÷¥¢Õß
«— ¥ÿ (retention)7

 “√‡√ ‘́π‡À≈« (liquid resin) À√◊Õ “√‰æ√‡¡Õ√å∑“ß
∑—πμ°√√¡®—¥øíπ (orthodontic primer) ‡ªìπ “√∑’Ë∂Ÿ°∑“∑’Ë
‡§≈◊Õ∫øíπÀ≈—ß®“°°“√∂Ÿ°°√¥°—¥·≈–‡ªÉ“·Àâß “√π’È¡’§«“¡
·μ°μà“ß®“°‡√´‘π§Õ¡‚æ ‘μμ√ß∑’Ë‰¡à¡’«— ¥ÿÕ—¥·∑√° (unfilled
resin) ·≈–¡’°“√‡æ‘Ë¡ à«πª√–°Õ∫¡ÕπÕ‡¡Õ√å√à«¡ (comono-
mer) ‡™àπ  “√‰¥‡Õ∑‘≈≈’π ‰°≈§Õ≈ ‰¥‡¡∑“§√‘‡≈μ
(diethylene glycol dimethacrylate: DEGMA) ·≈–
‰μ√‡Õ≈∑‘≈’π ‰°≈§Õ≈ ‰¥‡¡∑“§√‘‡≈μ (triethylene glycol
dimethacrylate: TEGDMA) ‡∑’¬∫°—∫¡ÕπÕ‡¡Õ√å
(monomer) °“√¡’ à«π¢Õß¡ÕπÕ‡¡Õ√å√à«¡„πÕ—μ√“ à«π∑’Ë Ÿß
°«à“„π à«π¢Õß “√¬÷¥μ‘¥ ‡√´‘π∑”„Àâ¡’§«“¡Àπ◊¥∑’ËμË”≈ß
(low viscosity)5,8  à«πª√–°Õ∫¢Õß “√‡√ ‘́π‡À≈«∑’Ë„™â°—π

Õ¬Ÿà∑—Ë«‰ª ¬°μ—«Õ¬à“ß ‡™àπ  à«πª√–°Õ∫¢Õß Transbond
XTTM Primer (3M Unitex, Monrovia, CA, USA) ‰¥â·°à
Bis-GMA √âÕ¬≈– 45-50, TEGDMA √âÕ¬≈– 45-55,
4 dimethyl-amonobenzenethanol πâÕ¬°«à“√âÕ¬≈– 0.5,
DL-camphorquinone πâÕ¬°«à“√âÕ¬≈– 0.3 ·≈– hydro-
quinone πâÕ¬°«à“√âÕ¬≈– 0.03 πÕ°®“°π’È¬—ß¡’ “√‡√´‘π‡À≈«
™π‘¥Õ◊ËπÊ ‡™àπ  “√‰æ√‡¡Õ√å∑’Ë∑ππÈ” (moisture resistance
primer) ∑’Ë™à«¬°“√¬÷¥μ‘¥„π∫√‘‡«≥∑’Ë¬“°μàÕ°“√§«∫§ÿ¡°“√
ªπ‡ªóôÕπ®“°§«“¡™◊Èπ„π™àÕßª“° ‡™àπ °“√¬÷¥μ‘¥„π∫√‘‡«≥
øíπ°√“¡´’Ë∑’Ë Õß øíπ∑’Ë¬—ß¢÷Èπ‰¡à‡μÁ¡∑’Ë„π™àÕßª“° ·≈–øíπ
‡¢’È¬«§ÿ¥ ‡ªìπμâπ ‚¥¬‰æ√‡¡Õ√å™π‘¥π’È¡’ à«πª√–°Õ∫¢Õß “√
¡ÕπÕ‡¡Õ√å∑’Ë™Õ∫πÈ” (hydrophilic monomer) ∑’Ë “¡“√∂
‡°‘¥ªØ‘°‘√‘¬“∫à¡μ—« (polymerization) ‰¥â„π ¿“«–∑’Ë¡’
§«“¡™◊Èπ4  “√‰æ√‡¡Õ√å™π‘¥‡´≈øá‡Õ∑™å (self-etching
primer; SEP) ∑’Ë√«¡¢—ÈπμÕπ°“√ª√—∫º‘«øíπ¥â«¬°√¥
·≈–°“√∑“ “√‰æ√‡¡Õ√å‰«â¥â«¬°—π ™à«¬≈¥‡«≈“·≈–‡æ‘Ë¡
ª√– ‘∑∏‘¿“æ„π°“√∑”ß“π πÕ°®“°π’È¬—ß¡’°“√æ—≤π“º≈‘μ
 “√‰æ√‡¡Õ√å„Àâ¡’§ÿ≥ ¡∫—μ‘∑’Ë¥’¢÷Èπ ‡™àπ ¡’°“√‡μ‘¡«— ¥ÿÕ—¥
·∑√° (filler) ·≈–‡μ‘¡ “√ø≈Ÿ‚Õ‰√¥å‡æ◊ËÕªÑÕß°—πøíπºÿ ‰¥â·°à
Ortho SoloTM (Ormco, Glendora, CA, USA) ∑’Ë¡’°“√
‡μ‘¡«— ¥ÿÕ—¥·∑√° barium aluminoborosilicate glass,
hydroxyethylmethacrylate (HEMA) ∑’Ë¡’§ÿ≥ ¡∫—μ‘‡ªìπ
¡ÕπÕ‡¡Õ√å∑’Ë™Õ∫πÈ” ·≈– “√ sodium hexafluorosilicate
‡æ◊ËÕª≈àÕ¬ø≈Ÿ‚Õ‰√¥å ‡ªìπμâπ

°“√„™â “√‡√´‘π‡À≈«∑“„Àâ∑—Ë«∫√‘‡«≥º‘«‡§≈◊Õ∫øíπ∑’Ëºà“π
°“√°—¥¥â«¬°√¥®–™à«¬∑”„Àâ‡°‘¥°“√·∑√° ÷́¡ (penetrate) ¢Õß
«— ¥ÿ‡√´‘π‡¢â“‰ª„π√Ÿæ√ÿπ¢Õßº‘«‡§≈◊Õ∫øíπ9 ∑”„Àâ‡°‘¥§«“¡
·¢Áß·√ß„π°“√¬÷¥μ‘¥ (bond strength) ¢Õß·∫√Á°‡°μ°—∫º‘«
‡§≈◊Õ∫øíπ10-12 πÕ°®“°π’È¬—ß¡’ºŸâÕâ“ß∂÷ßª√–‚¬™πå¢Õß°“√
∑“ “√‡√´‘π‡À≈«¥â“πÕ◊ËπÊ ‡™àπ §ÿ≥ ¡∫—μ‘°“√™à«¬ªÑÕß°—π
øíπºÿ√Õ∫∞“π·∫√Á°‡°μ13,14 ·≈–™à«¬ª°ªÑÕßº‘«‡§≈◊Õ∫øíπ
„π¢—ÈπμÕπ∂Õ¥·∫√Á°‡°μ (debond)15 ·μàÕ¬à“ß‰√°Áμ“¡
ª√–‚¬™πå¥—ß°≈à“«¬—ß‡ªìπ∑’Ë∂°‡∂’¬ßÕ¬Ÿà12 ‡π◊ËÕß®“°¡’°“√
»÷°…“ à«πÀπ÷Ëßæ∫«à“°“√∑“ “√‡√´‘π‡À≈«‰¡à¡’º≈μàÕ§«“¡
·¢Áß·√ß°“√¬÷¥μ‘¥¢Õß “√¬÷¥μ‘¥°—∫º‘«‡§≈◊Õ∫øíπ8,15-20

√«¡∑—Èß‰¡à¡’º≈„π°“√ªÑÕß°—πøíπºÿ21 ·≈–°“√ª°ªÑÕßº‘«
‡§≈◊Õ∫øíπ„π¢—ÈπμÕπ∂Õ¥·∫√Á°‡°μ13

„π°“√»÷°…“π’È ºŸâ«‘®—¬ π„®º≈¢Õß°“√∑“ “√‡√´‘π
‡À≈«∑’Ë¡’μàÕ§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ„π™à«ß·√° (initial
shear bond strength) √–À«à“ß·∫√Á°‡°μ·≈–º‘«‡§≈◊Õ∫øíπ
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‡π◊ËÕß®“°°“√„™âß“π®√‘ß∑“ß§≈‘π‘°∑’Ë∑—πμ·æ∑¬å®—¥øíπ®–μâÕß
„ à≈«¥‚§âß∑—π∑’À≈—ß®“°μ‘¥‡§√◊ËÕß¡◊Õ‡ √Á® ÷́Ëß°“√»÷°…“
 à«π„À≠à∑’Ë¡’Õ¬Ÿà‡ªìπ°“√»÷°…“§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
24 ™—Ë«‚¡ß·≈–¬—ß‰¡à¡’¢âÕ¡Ÿ≈§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ„π
™à«ß·√°¢Õß°“√»÷°…“„π≈—°…≥–‡¥’¬«°—ππ’È

«— ¥ÿ·≈–«‘∏’°“√

„π°“√»÷°…“§√—Èßπ’È„™âøíπ°√“¡πâÕ¬®”π«π 60 ’́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‘ ‚¥¬‡°Á∫‰«â„π “√≈–≈“¬‰∑¡Õ≈ (thymol
solution) §«“¡‡¢â¡¢âπ√âÕ¬≈– 0.5 ‡μ√’¬¡øíπ‚¥¬μ—¥√“°øíπ
ÕÕ°¥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®“°π—Èπ‡μ√’¬¡øíπ‡æ◊ËÕ°“√
∑¥≈Õß‚¥¬π”øíπμ—«Õ¬à“ß¡“Àÿâ¡¥â“π„°≈â·°â¡¥â«¬·ºàπøî≈å¡
„ μ‘¥·∫√Á°‡°μ (Mini-diamondTM, Standard Edgewise
Bracket, Ormco, Orange, CA, USA) ¢π“¥ 10.38 μ“√“ß
¡‘≈≈‘‡¡μ√¥â«¬ “√¬÷¥μ‘¥‡√ ‘́π∑’Ë∫à¡¥â«¬· ß (‰¡à¡’¢—ÈπμÕπ
∑“°√¥°—¥·≈–°“√∑“∫Õπ¥å¥‘ß) ©“¬· ß∑‘»∑“ß¥â“π∫¥
‡§’È¬«·≈–„°≈â‡Àß◊Õ°¥â“π≈– 10 «‘π“∑’ ∑”°“√¬÷¥´’Ëøíπ≈ß„π
∑àÕæ≈“ μ‘°æ’«’´’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 21 ¡‘≈≈‘‡¡μ√
§«“¡¬“« 1 π‘È« ¥â«¬Õ–§√‘≈‘°™π‘¥∫à¡¥â«¬μ—«‡Õß (self-cure
acrylic) ‚¥¬„™â≈«¥π” (guide wire) ‡¡◊ËÕ‰¥â™‘Èπß“π‡æ◊ËÕ
°“√∑¥≈Õß∑’Ë¬÷¥≈ß„π∑àÕæ≈“ μ‘°æ’«’´’ ·≈â«·°–‡Õ“·ºàπ
øî≈å¡„ ·≈–·∫√Á°‡°μÕÕ°μ“¡«‘∏’¢Õß Padungvorasart ·≈–
Techalertpaisarn22 ·∫àßøíπ∑’Ë‰¥âÕÕ°‡ªìπ 3 °≈ÿà¡ °≈ÿà¡≈–
20 ’́Ë ‡μ√’¬¡º‘«øíπ‡æ◊ËÕμ‘¥·∫√Á°‡°μ„π∑—Èß 3 °≈ÿà¡¥—ßπ’È ¢—¥
¥â«¬ºßæ—¡¡‘´ (pumice) ≈â“ßÕÕ°¥â«¬πÈ” –Õ“¥·≈â«‡ªÉ“„Àâ
·Àâß‚¥¬„™â∑√‘ª‡ªî≈‰´√‘ß§å (triple syringe) ∑“°√¥
øÕ øÕ√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 37 ∑’Ëº‘«øíπ‡ªìπ‡«≈“ 30 «‘π“∑’
≈â“ß¥â«¬πÈ” –Õ“¥ 10 «‘π“∑’ ·≈â«‡ªÉ“„Àâ·Àâß¥â«¬∑√‘ª‡ªî≈
‰´√‘ß§å®“°π—Èπ∑”°“√¬÷¥μ‘¥·∫√Á°‡°μ‚¥¬∫’∫ “√¬÷¥μ‘¥™π‘¥∫à¡
¥â«¬· ß≈ß∫π∞“π·∫√Á°‡°μ‡°≈’Ë¬„Àâ¡’§«“¡Àπ“ ¡Ë”‡ ¡Õ
π”¡“°¥≈ß∫πμ”·Àπàß°÷Ëß°≈“ßøíπ∑’Ë‡μ√’¬¡‰«â‚¥¬∑”°“√
´âÕ¡°¥‚¥¬ºŸâ∑¥≈Õß§π‡¥’¬«°—π·≈–°¥·∫√Á°‡°μ„Àâ·π∫°—∫
º‘«øíπ¡“°∑’Ë ÿ¥·≈â«‡¢’Ë¬ “√¬÷¥μ‘¥‚¥¬√Õ∫ÕÕ°‚¥¬‰¡à¡’°“√
¢¬—∫¢Õß·∫√Á°‡°μ¿“¬„μâ‡ß◊ËÕπ‰¢ °≈ÿà¡ 1 ∑”°“√¬÷¥μ‘¥·∫√Á°‡°μ

‚¥¬„™â “√¬÷¥μ‘¥ Transbonds XTTM (3M Unitex,
Monrovia, CA, USA) °≈ÿà¡ 2 ∑”°“√¬÷¥μ‘¥·∫√Á°‡°μ‚¥¬
„™â “√¬÷¥μ‘ GrenglooTM (Ormco, Glendora, CA, USA)
°≈ÿà¡ 3 ∑”°“√¬÷¥μ‘¥·∫√Á°‡°μ‚¥¬„™â “√¬÷¥μ‘¥ PadlockTM

(Reliance Orthodontic Product, Inc., Itasca, IL, USA)
‚¥¬„π·μà≈–®–∂Ÿ°·∫àßÕÕ°‡ªìπ 2 °≈ÿà¡¬àÕ¬ §◊Õ°≈ÿà¡∑¥≈Õß
·≈–°≈ÿà¡§«∫§ÿ¡ °≈ÿà¡≈– 10 ´’Ë ‚¥¬°≈ÿà¡∑¥≈Õß∑”°“√¬÷¥μ‘¥
·∫√Á°‡°μ‚¥¬‰¡à¡’°“√∑“ “√‡√ ‘́π‡À≈«  „π¢≥–∑’Ë°≈ÿà¡§«∫§ÿ¡
∑”°“√¬÷¥μ‘¥·∫√Á°‡°μ‚¥¬∑“ “√‡√ ‘́π‡À≈«μ“¡§”·π–π”¢Õß
ºŸâº≈‘μ (‡√´‘π‡À≈«∑’Ë„™â°—∫ “√¬÷¥μ‘¥·μà≈–™π‘¥ ‰¥â·°à
Transbond XTTM primer, Ortho SoloTM Bonding primer
·≈– Light BondTM sealant „π°≈ÿà¡§«∫§ÿ¡ T2 G2 ·≈–
P2 μ“¡≈”¥—∫) ®“°π—Èπ©“¬· ß¥â«¬‡§√◊ËÕß©“¬· ß∑’Ë¡’·À≈àß
°”‡π‘¥· ß™π‘¥· ßŒ“‚≈‡®π (EliparTM 2500, 3M ESPE,
St. Paul, MN, USA) §«“¡‡¢â¡· ß 450 ¡‘≈≈‘«—μμåμàÕ
μ“√“ß‡´πμ‘‡¡μ√ ©“¬· ß¥â“π∫¥‡§’È¬«·≈–„°≈â‡Àß◊Õ°‡ªìπ
‡«≈“¥â“π≈– 10 «‘π“∑’ ‚¥¬©“¬· ßÀà“ß®“°·∫√Á°‡°μ 1
¡‘≈≈‘‡¡μ√ „π∑ÿ°°≈ÿà¡ ®“°π—Èπ∑”°“√∑¥ Õ∫§«“¡·¢Áß·√ß
¢Õßæ—π∏–‡©◊Õπ¢Õßμ—«Õ¬à“ß 9 ™‘Èπ®“°∑ÿ°°≈ÿà¡μ—«Õ¬à“ß¿“¬
À≈—ß°“√©“¬· ß 5 π“∑’‚¥¬‡§√◊ËÕß∑¥ Õ∫ “°≈ (Universal
Testing Machine, EZTest EZ L/EZ-s Series, Shimadzu
Corp., Japan) ‚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¬·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π
§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ·≈â«∑”°“√‡ª√’¬∫‡∑’¬∫¿“¬„π
°≈ÿà¡¥â«¬°“√„™â§à“ ∂‘μ‘∑’ (unpaired t-test) ·≈–‡ª√’¬∫
‡∑’¬∫√–À«à“ß°≈ÿà¡¥â«¬°“√„™â§à“ ∂‘μ‘°“√«‘‡§√“–Àå§«“¡
·ª√ª√«π·∫∫∑“ß‡¥’¬« (ANOVA) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ
√âÕ¬≈– 95 μ√«® Õ∫∫√‘‡«≥∑’Ë‡°‘¥§«“¡≈â¡‡À≈«„π°“√¬÷¥
μ‘¥¢Õß·∫√Á°‡°μ„π·μà≈–™‘Èπß“π∑”‚¥¬°“√¥Ÿ¿“æ∂à“¬ “√¬÷¥
μ‘¥∑’Ë‡À≈◊ÕÕ¬Ÿà∫π‡§≈◊Õ∫øíπ´÷Ëß∂à“¬¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫
 ‡μÕ√‘‚Õ‚¥¬ºŸâ∑¥≈Õß§π‡¥’¬«°—π„π∑ÿ°™‘Èπß“π·≈â««—¥§à“
¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥ (adhesive remnant index;
ARI) μ“¡‡°≥±å°“√„Àâ§–·ππ¢Õß Olsen ·≈–§≥–23

1 À¡“¬∂÷ß  “√¬÷¥μ‘¥ ·≈–√Õ¬∞“π¢Õß·∫√Á°‡°μμ‘¥
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‘¥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)

π”μ—«Õ¬à“ß®“°·μà≈–°≈ÿà¡®”π«π 1 μ—«Õ¬à“ß ‡æ◊ËÕ
∑”°“√»÷°…“≈—°…≥–™—Èπ‡§≈◊Õ∫øíπ∑’Ë¬÷¥°—∫ “√¬÷¥μ‘¥»÷°…“
¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥ (scanning
electron microscope: JSM-5410LV) ‚¥¬°“√π”μ—«Õ¬à“ß
∑’Ë¡’°“√¬÷¥°—∫·∫√Á°‡°μ·≈â«¡“μ—¥„π·π«¢«“ß (cross section)
·≈â«π”‰ª·™à„π°√¥‰Œ‚¥√§≈Õ√‘°§«“¡‡¢â¡¢âπ 2 ‚¡≈/≈‘μ√
‡ªìπ‡«≈“ 20 «‘π“∑’ μ“¡«‘∏’¢Õß Shinchi ·≈–§≥–24 ®“°
π—Èππ”‰ª»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥

º≈°“√»÷°…“

§à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß§«“¡·¢Áß·√ß
æ—π∏–‡©◊Õπ„π∑—Èß 6 °≈ÿà¡ · ¥ß„πμ“√“ß∑’Ë 1 æ∫«à“ ‰¡à¡’
§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¢Õß°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡
§«∫§ÿ¡„π “√¬÷¥μ‘¥∑—Èß 3 ™π‘¥·≈–‰¡à¡’§«“¡·μ°μà“ß¢Õß§à“
§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–À«à“ß “√¬÷¥μ‘¥∑—Èß 3 ™π‘¥ (p >

0.05) ¢âÕ¡Ÿ≈§à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥¢Õß∑—Èß 6 °≈ÿà¡
· ¥ß¥—ßμ“√“ß∑’Ë 2 ®“° ∂‘μ‘°“√«‘‡§√“–Àå‰§ ·§«√å (Chi-
square test) æ∫«à“·μà≈–°≈ÿà¡¡’°“√°√–®“¬μ—«¢Õß§à“‡ÕÕ“√å
‰Õ∑’Ë‰¡à·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫§«“¡‡™◊ËÕ
¡—Ëπ√âÕ¬≈– 95

≈—°…≥– “√¬÷¥μ‘¥∑’Ë¬÷¥°—∫™—Èπ‡§≈◊Õ∫øíπ »÷°…“¥â«¬
°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥ (scanning
electron microscope: JSM-5410LV) æ∫«à“„π°≈ÿà¡
§«∫§ÿ¡¢Õß “√¬÷¥μ‘¥∑—Èß 3 ™π‘¥ · ¥ß≈—°…≥–¢Õß·∑àß‡√´‘π
∑’Ë¡’√Ÿª√à“ß™—¥‡®π ·≈–¡’ª√‘¡“≥°“√·∑√°´÷°¢Õß‡√´‘π‡¢â“‰ª

μ“√“ß∑’Ë 1 §à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ„π∑—Èß 6 °≈ÿà¡

Table 1 Mean and standard deviation of shear bond strength in MegaPascal (MPa) in 6 groups

Group Mean ± SD (MPa)

T1 (n=9) 10.18 ± 2.33

T2 (n=9) 12.12 ± 3.29

G1 (n=9) 10.72 ± 3.21

G2 (n=9) 11.94 ± 3.20

P1 (n=9) 11.61 ± 3.67

P2 (n=9) 10.44 ± 3.47

T1 = Transbond XTTM without primer, T2 = Transbond XTTM + Transbond XTTM primer

G1 = GrenglooTM without primer, G2 = GrenglooTM + Ortho SoloTM Bonding primer

P1 = PadlockTM without primer, P2 = PadlockTM + Light BondTM sealant
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„π™—Èπ‡§≈◊Õ∫øíπ∑’Ë≈÷°°«à“°≈ÿà¡∑¥≈Õß ‚¥¬„π°≈ÿà¡∑¥≈Õßæ∫
≈—°…≥–¢Õß·∑àß‡√ ‘́π∑’Ë‰¡à·πàπÕπ ·≈–¡’ª√‘¡“≥°“√
·∑√°´÷¡¢Õß‡√ ‘́π∑’ËπâÕ¬·≈–μ◊Èπ°«à“°≈ÿà¡§«∫§ÿ¡

«‘®“√≥å

°“√»÷°…“„π§√—Èßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕª√–‡¡‘πº≈¢Õß
°“√∑“ “√‡√´‘π‡À≈«∑’Ë¡’μàÕ§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ„π™à«ß
·√°√–À«à“ß·∫√Á°‡°μ·≈–º‘«øíπ ®“°°“√»÷°…“æ∫«à“‰¡à¡’
§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠¢Õß§à“§«“¡·¢Áß·√ßæ—π∏–
‡©◊Õπ„π™à«ß·√°√–À«à“ß°≈ÿà¡∑¥≈Õß (‰¡à¡’°“√∑“ “√‡√´‘π
‡À≈«) ·≈–°≈ÿà¡§«∫§ÿ¡ (∑“ “√‡√´‘π‡À≈«μ“¡§”·π–π”
¢ÕßºŸâº≈‘μ) „π “√¬÷¥μ‘¥∑—Èß “¡™π‘¥∑’Ë„™â„π°“√∑¥≈Õß§√—Èßπ’È
‚¥¬§à“‡©≈’Ë¬¢Õß§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ„π∑ÿ°°≈ÿà¡¡’§à“ Ÿß
°«à“§«“¡·¢Áß·√ß¢Õß°“√¬÷¥μ‘¥∑’Ë‡æ’¬ßæÕ„π°“√„™âß“π∑“ß
§≈‘π‘°„π™à«ß 6 ∂÷ß 8 ‡¡°–ª“ §“≈3 ´÷Ëßº≈∑’Ë‰¥â®“°°“√
∑¥≈Õß§√—Èßπ’È Õ¥§≈âÕß°—∫°“√»÷°…“°àÕπÀπâ“¢Õß Tang

·≈–§≥–19 ∑’Ë»÷°…“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ„π™à«ß 24 ™—Ë«‚¡ß
·√° (early shear bond strength) √–À«à“ßº‘«‡§≈◊Õ∫øíπ
§Õ¡‚æ ‘μ ·≈–·∫√Á°‡°μ‚¥¬‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑¥≈Õß
∑’Ë‰¡à¡’°“√∑“ “√‡√´‘π‡À≈«·≈–°≈ÿà¡§«∫§ÿ¡∑’Ë∑“ “√‡√´‘π
‡À≈«„™â “√¬÷¥μ‘¥ Transbond XTTM (3M Unitek, CA,
USA) ·≈– Phase IITM (Reliance, IL, USA) æ∫«à“‰¡à¡’
§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠¢Õß§à“§«“¡·¢Áß·√ßæ—π∏–
‡©◊Õπ√–À«à“ß°≈ÿà¡∑¥≈Õß·≈–°≈ÿà¡§«∫§ÿ¡ ·≈–‰¡àæ∫§«“¡
·μ°μà“ß¢Õß§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–À«à“ß “√¬÷¥μ‘¥
∑—Èß Õß™π‘¥ πÕ°®“°π’È Tang ·≈–§≥–20 ¬—ß‰¥â∑”°“√
»÷°…“¬âÕπÀ≈—ß (retrospective) ∂÷ßº≈°“√¬÷¥μ‘¥¢Õß
 “√¬÷¥μ‘¥‚¥¬‰¡à¡’°“√∑“ “√‡√ ‘́π‡À≈«„πºŸâªÉ«¬®√‘ß®”π«π
37 §π ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë¡’°“√∑“ “√‡√ ‘́π‡À≈«®”π«π
37 §π‡∑à“°—π ‚¥¬¡’°“√§«∫§ÿ¡ªí®®—¬μà“ßÊ Õ¬à“ß‡¢â¡ß«¥
æ∫«à“√âÕ¬≈–°“√‡°‘¥§«“¡≈â¡‡À≈« (bond failure) „π°“√
¬÷¥μ‘¥·∫√Á°‡°μ„π∑—Èß Õß°≈ÿà¡‰¡à¡’§«“¡·μ°μà“ß°—π §◊Õ¡’§à“
ª√–¡“≥√âÕ¬≈– 6 ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Shahabi

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

Adhesive
Group

Remnant Index T1 T2 G1 G2 P1 P2

scores (n=9) (n=9) (n=9) (n=9) (n=9) (n=9)

1 - 3 - 1 - 2

2 1 1 - - - -

3 - 2 - 3 - 3

4 4 3 5 5 8 4

5 4 - 4 - 1 -

9 9 9 9 9 9

T1 = Transbond XTTM without primer, T2 = Transbond XTTM + Transbond XTTM primer

G1 = GrenglooTM without primer, G2 = GrenglooTM + Ortho SoloTM Bonding primer

P1 = PadlockTM without primer, P2 = PadlockTM + Light BondTM sealant
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·≈–§≥–17 ∑’Ëæ∫«à“°“√∑“ “√‡√´‘π‡À≈«‰¡à¡’º≈‡æ‘Ë¡§«“¡
·¢Áß·√ßæ—π∏–‡©◊Õπ·≈–°“√ªÑÕß°—πº‘«‡§≈◊Õ∫øíπ„π√–À«à“ß
°“√∂Õ¥·∫√Á°‡°μ°“√»÷°…“¢Õß OûBrien ·≈–§≥–18 æ∫
«à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ√–À«à“ß·∫√Á°‡°μ  “√¬÷¥μ‘¥
‰Œ∫√‘¥§Õ¡‚æ ‘μ∑’Ë∫à¡μ—«¥â«¬· ß (Opalux, I.C.I Dental,
UK) ·≈–º‘«‡§≈◊Õ∫øíπ‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠
„π°≈ÿà¡§«∫§ÿ¡∑’Ë∑“ “√‡√ ‘́π‡À≈«∑’Ëº‘«‡§≈◊Õ∫øíπ·≈–∞“π
¢Õß·∫√Á°‡°μ°àÕπ¬÷¥¥â«¬ “√¬÷¥μ‘¥‡∑’¬∫°—∫°≈ÿà¡∑¥≈Õß∑’Ë
‰¡à¡’°“√∑“ “√‡√´‘π‡À≈«πÕ°®“°π’È°“√»÷°…“¢Õß Wang
·≈– Tarng15 æ∫«à“°“√„™â “√‡√ ‘́π‡À≈«∑“°àÕπ°“√¬÷¥μ‘¥
·∫√Á°‡°μ°—∫º‘«øíπ¥â«¬«— ¥ÿ‡√ ‘́π™π‘¥º ¡ Concise two-
phase bonding system (3M Unitek, CA,USA) ‡æ◊ËÕ
‡æ‘Ë¡§«“¡·¢Áß·√ß°“√¬÷¥μ‘¥‡ªìπ ‘Ëß∑’Ë‰¡à®”‡ªìπ‡π◊ËÕß®“°§à“§«“¡
·¢Áß·√ß·√ß¬÷¥¥÷ß (tensile strength) ‰¡à¡’§«“¡μà“ß°—πÕ¬à“ß
¡’π—¬ ”§—≠√–À«à“ß°≈ÿà¡∑¥≈Õß∑’Ë‰¡à¡’°“√∑“ “√‡√´‘π‡À≈«
°—∫°≈ÿà¡§«∫§ÿ¡ ·μàæ∫«à“°“√∑“ “√‡√ ‘́π‡À≈«Õ“®™à«¬ª°ªÑÕß
º‘«‡§≈◊Õ∫øíπ„π¢—ÈπμÕπ∂Õ¥·∫√Á°‡°μ

°“√»÷°…“≈—°…≥–¢Õß‡√´‘π∑’Ë·∑√° ÷́¡‡¢â“‰ª„π™—Èπ
‡§≈◊Õ∫øíπºà“π°≈âÕß®ÿ≈∑√√»πå·∫∫ àÕß°√“¥ „π°“√∑¥≈Õß
§√—Èßπ’È æ∫«à“°≈ÿà¡§«∫§ÿ¡¢Õß “√¬÷¥μ‘¥∑—Èß 3 ™π‘¥ · ¥ß
≈—°…≥–¢Õß·∑àß‡√´‘π∑’Ë¡’√Ÿª√à“ß™—¥‡®π (well-defined) ·≈–
¡’ª√‘¡“≥°“√·∑√°´÷¡¢Õß‡√ ‘́π‡¢â“‰ª„π™—Èπ‡§≈◊Õ∫øíπ∑’Ë≈÷°°«à“
°≈ÿà¡∑¥≈Õß ‚¥¬„π°≈ÿà¡∑¥≈Õßæ∫≈—°…≥–¢Õß·∑àß‡√´‘π∑’Ë

‰¡à·πàπÕπ (unclear) ·≈–¡’ª√‘¡“≥°“√·∑√° ÷́¡¢Õß‡√´‘π∑’Ë
πâÕ¬·≈–μ◊Èπ°«à“°≈ÿà¡§«∫§ÿ¡  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß
Tang ·≈–§≥–19 ∑’Ë»÷°…“≈—°…≥–¢Õß‡√ ‘́π„πº‘«‡§≈◊Õ∫øíπ
®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥ æ∫«à“°≈ÿà¡∑’Ë
∑“ “√‡√ ‘́π‡À≈«®–æ∫≈—°…≥–¢Õß·∑àß‡√ ‘́π∑’Ë¡’√Ÿª√à“ß
™—¥‡®π·∑√°´÷¡‡¢â“‰ª„πº‘«‡§≈◊Õ∫øíπμà“ß®“°°≈ÿà¡∑¥≈Õß∑’Ë
‰¡à∑“ “√‡√ ‘́π‡À≈«æ∫≈—°…≥–¢Õß«— ¥ÿ‡√ ‘́π∑’Ë¡’√Ÿª·∫∫‰¡à
·πàπÕπ (amorphous) ·≈–°“√»÷°…“¢Õß de Menezes
·≈– Chevitarese25 ∑’Ë»÷°…“º≈¢Õß§«“¡Àπ◊¥¢Õß‡√´‘π·≈–
°“√∑“ “√‡√ ‘́π‡À≈«μàÕ≈—°…≥–¢Õß°“√·∑√° ÷́¡¢Õß‡√ ‘́π
¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥ ‚¥¬„™â‡√´‘π∑’Ë
¡’§«“¡Àπ◊¥·μ°μà“ß°—π æ∫«à“°“√∑“ “√‡√ ‘́π‡À≈«¡’º≈‡æ‘Ë¡
§«“¡¬“«¢Õß·∑àß‡√´‘π„π∑ÿ°°≈ÿà¡ à«π„π°≈ÿà¡∑’Ë‰¡à¡’°“√∑“
 “√‡√ ‘́π‡À≈«‡√ ‘́π∑’Ë„™â∑“ß∑—πμ°√√¡®—¥øíπ (orthodontic
ConciseTM) ¡’°“√·∑√°´÷¡¢Õß·∑àß‡√´‘π∑’Ë¡“°°«à“‡√´‘π
™π‘¥∑’Ë„™â∑“ß∑—πμ°√√¡∫Ÿ√≥– (restorative ConciseTM) ÷́Ëß
¡’§«“¡Àπ◊¥¡“°°«à“‡¡◊ËÕæ‘®“√≥“§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
„π°“√»÷°…“§√—Èßπ’È æ∫«à“‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬-
 ”§—≠√–À«à“ß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß∑’Ë¡’≈—°…≥–°“√
·∑√° ÷́¡¢Õß‡√ ‘́π„π‡§≈◊Õ∫øíπ∑’Ë·μ°μà“ß°—π ‡™àπ‡¥’¬«°—∫
°“√»÷°…“¢Õß Tang ·≈–§≥–19 ´÷ËßÕ“® √ÿª‰¥â«à“§à“§«“¡
·¢Áß·√ß°“√¬÷¥μ‘¥√–À«à“ß‡√´‘π·≈–º‘«‡§≈◊Õ∫øíπ‰¡à‰¥â¢÷Èπ
°—∫≈—°…≥–·≈–§«“¡¬“«¢Õß·∑àß‡√ ‘́π‡æ’¬ßÕ¬à“ß‡¥’¬«

√Ÿª∑’Ë 1 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥„π°≈ÿà¡§«∫§ÿ¡ (a) Transbond XTTM (T2) (b) GrenglooTM

(G2) ·≈– (c) PadlockTM (P2) · ¥ß≈—°…≥–¢Õß·∑àß‡√ ‘́π∑’Ë¡’√Ÿª√à“ß™—¥‡®π ·≈–¡’°“√·∑√°´÷¡¢Õß‡√ ‘́π∑’Ë¡“°·≈–
≈÷°°«à“°≈ÿà¡∑¥≈Õß

Fig. 1 Scanning electron micrograph of the specimen of control group (a) Transbond XTTM (T2), (b) GrenglooTM

(G2) and (c) PadlockTM (P2) displayed well-defined resin tag, more and deeper penetration of the resin
than test group.

***R; Cured resin, T; resin tag and E; Enamel
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§«“¡·¢Áß·√ß„π°“√¬÷¥μ‘¥‡ªìπº≈√à«¡°—π¢Õß·∑àß‡√´‘π·≈–
 à«π¢Õß «— ¥ÿ‡√ ‘́π∑’Ë·æ√àÕ¬Ÿà∑—Ë«‰ª√–À«à“ß™—Èπ‡§≈◊Õ∫øíπ
(resin-enamel interdiffusion zone)5 À√◊Õ à«π¢Õß‡√ ‘́π
∑’Ë·∑√°´÷¡„π‡§≈◊Õ∫øíπ∑’Ë∫√‘‡«≥º‘«™—Èπ∫π Õ“®¡’∫∑∫“∑
 ”§—≠μàÕ§«“¡·¢Áß·√ß„π°“√¬÷¥μ‘¥√–À«à“ß‡√ ‘́π·≈–
‡§≈◊Õ∫øíπ¡“°°«à“§«“¡¬“«¢Õß·∑àß‡√´‘π  Õ¥§≈âÕß°—∫°“√
»÷°…“¢Õß Shinchi ·≈–§≥–24 ∑’Ëæ∫«à“‰¡à¡’§«“¡ —¡æ—π∏å
√–À«à“ß§«“¡¬“«·∑àß‡√ ‘́π°—∫§à“§«“¡·¢Áß·√ßæ—π∏–¬÷¥¥÷ß
(tensile bond strength) √–À«à“ß‡√´‘π°—∫º‘«‡§≈◊Õ∫øíπ ‚¥¬
∑—Ë«‰ª·≈â«§«“¡Àπ◊¥¢Õß “√¬÷¥μ‘¥∑’Ë„™â„π∑“ß∑—πμ°√√¡®—¥
øíππ—Èπ§àÕπ¢â“ßμË”‡¡◊ËÕ‡∑’¬∫°—∫«— ¥ÿ„π°≈ÿà¡∑’Ë„™â„πß“π∫Ÿ√≥–
®“°º≈°“√∑¥≈Õß§√—Èßπ’È∑’Ëæ∫«à“‰¡à¡’§«“¡·μ°μà“ß¢Õß§«“¡
·¢Áß·√ßæ—π∏–‡©◊Õπ„π™à«ß·√°√–À«à“ß°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡
∑¥≈Õß Õ“®∑”„Àâ “¡“√∂æ‘®“√≥“‰¥â«à“  “√¬÷¥μ‘¥∑“ß∑—πμ
°√√¡®—¥øíπ∑’Ëπ”¡“∑¥ Õ∫¡’§«“¡Àπ◊¥∑’Ë§àÕπ¢â“ßμË”Õ¬Ÿà·≈â«
π—Èπ “¡“√∂∑”„Àâ‡°‘¥°“√·∑√° ÷́¡¢Õß‡√ ‘́π∑’Ë‡æ’¬ßæÕ„π
√–¥—∫∑’Ë∑”„Àâ‡°‘¥°“√¬÷¥μ‘¥∑’Ë ‡À¡“– ¡°—∫º‘«øíπ‰¥â·≈–
≈—°…≥–·≈–§«“¡¬“«¢Õß·∑àß‡√´‘π‰¡à„™àªí®®—¬‡¥’¬«∑’Ë¡’º≈
μàÕ§«“¡·¢Áß·√ß°“√¬÷¥μ‘¥¢Õß «— ¥ÿ‡√´‘π°—∫º‘«‡§≈◊Õ∫øíπ

§«“¡≈â¡‡À≈«„π°“√¬÷¥μ‘¥·∫√Á°‡°μ (bond failure)
 “¡“√∂‡°‘¥¢÷Èπ∑’Ë∫√‘‡«≥√–À«à“ß “√ Õß™π‘¥∑’Ë·μ°μà“ß°—π
(adhesive failure) À√◊Õ„π¿“¬„π “√π—ÈπÊ (cohesive failure)
 à«π„À≠à·≈â«°“√‡°‘¥§«“¡≈â¡‡À≈«„π°“√¬÷¥μ‘¥¡—°‡°‘¥√à«¡

°—π∑—Èß Õß·∫∫ °“√ª√–‡¡‘πÕ—μ√“ à«π¢Õß≈—°…≥–§«“¡
≈â¡‡À≈«„π°“√¬÷¥μ‘¥¢Õß«— ¥ÿ “¡“√∂À“‰¥â®“°§à“¥—™π’°“√
‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥5,26 „π∑“ß∑—πμ°√√¡®—¥øíπ§ÿ≥ ¡∫—μ‘
¢Õß “√¬÷¥μ‘¥∑’Ëæ÷ßª√– ß§å §◊Õ ¡’§«“¡·¢Áß·√ß°“√¬÷¥μ‘¥∑’Ë
‡æ’¬ßæÕ „π¢≥–∑’Ë‡¡◊ËÕ∂Õ¥‡§√◊ËÕß¡◊Õ¡’ “√¬÷¥μ‘¥‡À≈◊Õ∫πº‘«
øíππâÕ¬∑’Ë ÿ¥ ‡æ◊ËÕ„Àâ “¡“√∂°”®—¥ “√¬÷¥μ‘¥ÕÕ°®“°º‘«øíπ
‰¥âßà“¬5 OûBrien ·≈–§≥–18 °≈à“««à“ ¡’ªí®®—¬μà“ßÊ ∑’Ë¡’º≈
μàÕ§à“¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥‰¥â·°à «‘∏’°“√∂Õ¥
·∫√Á°‡°μ ≈—°…≥–∞“π¢Õß·∫√Á°‡°μ ·≈–™π‘¥¢Õß “√¬÷¥μ‘¥
‡ªìπμâπ „π°“√∑¥≈Õß§√—Èßπ’È ‡¡◊ËÕ·∫√Á°‡°μÀ≈ÿ¥æ∫«à“§à“
¥—™π’ ¥—™π’°“√‡À≈◊ÕÕ¬Ÿà¢Õß “√¬÷¥μ‘¥‡∑à“°—∫ 4 ‡ªìπ à«π„À≠à
( “√¬÷¥μ‘¥μ‘¥Õ¬Ÿà∫π‡§≈◊Õ∫ øíππâÕ¬°«à“√âÕ¬≈– 10) °“√∑’Ë “√
¬÷¥μ‘¥ à«π„À≠àμ‘¥Õ¬Ÿà∫π∞“π·∫√Á°‡°μ · ¥ß∂÷ßæ—π∏–¬÷¥μ‘¥
√–À«à“ßº‘«‡§≈◊Õ∫øíπ·≈–«— ¥ÿ‡√´‘π§Õ¡‚æ ‘μ (enamel/
adhesive interface) ∑’Ë·¢Áß·√ßπâÕ¬°«à“æ—π∏–¬÷¥μ‘¥
√–À«à“ß∞“π·∫√Á°‡°μ·≈–«— ¥ÿ‡√´‘π§Õ¡‚æ ‘μ (bracket/
adhesive interface) ¢Õß«— ¥ÿ ‡√´‘π§Õ¡‚æ ‘μ ¿“¬À≈—ß
®“°°“√∫à¡¥â«¬· ß„π™à«ß·√°∑’Ë¬—ß¡’ªØ‘°‘√‘¬“°“√∫à¡∑’Ë‰¡à
 ¡∫Ÿ√≥å ·≈–æ∫«à“√Ÿª·∫∫§«“¡≈â¡‡À≈«„π°“√¬÷¥μ‘¥¢Õß
∑ÿ°°≈ÿà¡‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠  Õ¥§≈âÕß°—∫
°“√»÷°…“°àÕπÀπâ“π’È17,19 ·μà·μ°μà“ß®“°º≈°“√»÷°…“¢Õß
Wang ·≈– Tarng15 ∑’Ëæ∫«à“∫√‘‡«≥∑’Ë‡°‘¥§«“¡≈â¡‡À≈«„π
°“√¬÷¥μ‘¥ à«π„À≠à‡°‘¥¢÷Èπ√–À«à“ß·∫√Á°‡°μ·≈– “√¬÷¥μ‘¥

√Ÿª∑’Ë 2 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥„π°≈ÿà¡∑¥≈Õß (a) Transbond XTTM (T1) (b) GrenglooTM

(G1) ·≈– (c) PadlockTM (P1) · ¥ß≈—°…≥–¢Õß·∑àß‡√ ‘́π∑’Ë¡’√Ÿª√à“ß‰¡à·πàπÕπ ·≈–¡’°“√·∑√°´÷¡¢Õß‡√´‘π∑’ËπâÕ¬
·≈–μ◊Èπ°«à“°≈ÿà¡§«∫§ÿ¡

Fig. 2 Scanning electron micrograph of the specimen of test groups (a) Transbond XTTM (T1), (b) GrenglooTM

(G1) and (c) PadlockTM (P1) displayed unclear resin tag, less penetration of the resinthan control group

***R; Cured resin, T; resin tag and E; Enamel
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∑—Èß„π°≈ÿà¡∑’Ë¡’°“√„™â “√‡√´‘π‡À≈«·≈–°≈ÿà¡∑’Ë‰¡à„™â‡√´‘π‡À≈«
Õ“®‡æ√“–‡ªìπ°“√∑¥ Õ∫§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ∑’Ë
24 ™—Ë«‚¡ß ¿“¬À≈—ß°“√∫à¡¥â«¬· ß „™â·∫√Á°‡°μ·≈–«— ¥ÿ¬÷¥
μ‘¥§π≈–™π‘¥ º≈∑’Ë‰¥â®“°°“√∑¥≈Õß§√—Èßπ’È®÷ßÕ“® √ÿª‰¥â«à“
°“√∑“À√◊Õ‰¡à∑“ “√‡√´‘π‡À≈«„π¢—ÈπμÕπ°“√¬÷¥μ‘¥·∫√Á°‡°μ
·≈–™π‘¥¢Õß “√¬÷¥μ‘¥‰¡à¡’º≈μàÕ∫√‘‡«≥∑’Ë‡°‘¥°“√¬÷¥μ‘¥≈â¡‡À≈«
§«“¡≈â¡‡À≈«¢Õß°“√¬÷¥μ‘¥„π™à«ß·√°®–‡°‘¥¢÷Èπ∑’Ë∫√‘‡«≥
√–À«à“ßº‘«‡§≈◊Õ∫øíπ·≈–«— ¥ÿ‡√´‘π§Õ¡‚æ ‘μ

°“√∑¥ Õ∫«—¥§«“¡·¢Áß·√ß¢Õßæ—π∏–‡©◊Õπ„π™à«ß·√°
‡æ◊ËÕ„Àâ„°≈â‡§’¬ß°“√∑”ß“π®√‘ß„π§≈‘π‘°∑’Ë∑—πμ·æ∑¬å®—¥øíπ
®–„ à≈«¥‚§âßÀ≈—ß®“°μ‘¥·∫√Á°‡°μ‡ √Á®·≈â«‚¥¬¡’¢âÕ‡ πÕ
·π–«à“§«√∑”°“√„ à≈«¥¿“¬À≈—ß°“√©“¬· ß∫à¡‡ªìπ√–¬–
‡«≈“ 2-5 π“∑’27,28 „π°“√»÷°…“§√—Èßπ’È∑’Ë„™â‡«≈“∑¥ Õ∫ 5
π“∑’ ¿“¬À≈—ß°“√©“¬· ß æ∫«à“§à“§«“¡·¢Áß·√ß¢Õßæ—π∏–
‡©◊Õπ„π∑ÿ°°≈ÿà¡°“√∑¥≈Õß¡’§à“ Ÿß°«à“§à“§«“¡·¢Áß·√ß°“√
¬÷¥μ‘¥∑’Ë‡æ’¬ßæÕμàÕ°“√„™âß“π„π§≈‘π‘° §◊Õ „π™à«ß 6 ∂÷ß 8
‡¡°–ª“ §“≈3 ‚¥¬°≈ÿà¡∑’Ë¡’§à“§«“¡·¢Áß·√ßæ—π∏–‡©◊Õπ
 Ÿß ÿ¥ ‰¥â·°à °≈ÿà¡ Transbond XT ∑’Ë¡’°“√∑“ “√‡√ ‘́π‡À≈«
‡∑à“°—∫ 12.12 ± 3.29 ‡¡°–ª“ §“≈ ·≈–°≈ÿà¡∑’Ë¡’§à“§«“¡·¢Áß
·√ßæ—π∏–‡©◊ÕππâÕ¬∑’Ë ÿ¥ ‰¥â·°à °≈ÿà¡ Transbond XT ∑’Ë
‰¡à¡’°“√∑“ “√‡√´‘π‡À≈« ‡∑à“°—∫ 10.18 ± 2.33 ‡¡°–ª“ §“≈
‰¡à¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠√–À«à“ß°≈ÿà¡∑’Ë¡’°“√∑“ “√
‡√´‘π‡À≈«·≈–‰¡à∑“ “√‡√´‘π‡À≈«„π°“√¬÷¥μ‘¥·∫√Á°‡°μ ´÷Ëß
 Õ¥§≈âÕß°—∫º≈°“√»÷°…“°àÕπÀπâ“∑’Ë∑”°“√∑¥ Õ∫§«“¡·¢Áß·√ß
¢Õßæ—π∏–‡©◊Õπ‡ª√’¬∫‡∑’¬∫√–À«à“ß°≈ÿà¡∑’Ë∑“·≈–‰¡à∑“‡√ ‘́π
‡À≈«À≈—ßμ‘¥·∫√Á°‡°μ∑’Ë√–¬–‡«≈“·μ°μà“ßÕÕ°‰ª15,17,19

·μàÕ¬à“ß‰√°Áμ“¡ ß“π»÷°…“§√—Èßπ’È‰¥â∑¥ Õ∫ “√¬÷¥μ‘¥
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Abstract

Objective To study the effect of liquid resin on initial shear bond strength between bracket and
enamel in 3 groups using different adhesives

Materials and methods Sixty human premolars were divided into 3 groups of 20 each. Tooth surface
was treated with phosphoric acid, then rinsed and blown to dry. Brackets were bonded to tooth surface
with light cured adhesives as following: group 1 Transbond XTTM (3M Unitek, CA, USA), group 2
(G) GrenglooTM (Ormco, Glendora, CA, USA), and group 3 (P) PadlockTM (Reliance Orthodontic
Product, Inc., Itasca, IL, USA). Each group was divided into 2 subgroups of control and test. In test
subgroups (T1, G1, P1), brackets were bonded to tooth surface without the use of liquid resin, whereas
those in the control subgroups (T2, G2, P2) were bonded with the use of liquid resin in accordance
with manufacturerûs instruction. Shear bond strengths of 9 specimens from each subgroup were tested
after light activation for 5 minutes by universal testing machine. One remaining specimen from each
subgroup was used for investigation of resin penetration pattern into enamel under scanning electron
microscope. The means of bond strength between test and control subgroups were compared using
unpaired t-test, while the means of bond strength among subgroup were compared by one-way
ANOVA. The adhesive remnant indices in each subgroup were measured and tested by the Chi-square
at 95% confidence interval.

Results Mean shear bond strengths and standard deviations of test subgroups T1, G1, and P1 were
10.18 ± 2.33, 10.72 ± 3.21 and 11.61 ± 3.67 MPa, respectively. Those of control subgroups were 12.12 ±

3.29, 11.94 ± 3.20 and 10.44 ± 3.47 MPa, respectively. There is no significant difference between test and
control subgroups of each adhesive. There is no significant difference among all subgroups in test and
control groups. Also, no significant difference between ARI scores among subgroups is noted. For the
pattern of resin penetration into enamel during bracket bonding procedure, it was found that subgroups
without liquid resin represented less penetration of resin than those with liquid resin.

Conclusion The use of liquid resin in bracket bonding procedure does not affect initial shear bond
strength of all adhesives tested in this study.

(CU Dent J. 2015;38:11-20)

Key words: initial bond strength; liquid resin; orthodontic adhesive
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