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3 ”π—°«‘®—¬·≈–æ—≤π“«‘∑¬“°“√À≈—ß°“√‡°Á∫‡°’Ë¬«·≈–·ª√√Ÿªº≈‘µº≈°“√‡°…µ√ °√–∑√«ß‡°…µ√·≈– À°√≥å
4¿“§«‘™“∑—πµæ¬“∏‘«‘∑¬“ §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“ ¡∫—µ‘∑“ß°≈·≈–∑“ß°“¬¿“æ¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑’Ë‡ªìπº≈‘µ¿—≥±å∑“ß°“√§â“
·≈–„™â„πß“π∑—πµ°√√¡®—¥øíπ

«— ¥ÿ·≈–«‘∏’°“√ °“√»÷°…“ ¡∫—µ‘∑“ß°≈¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑’Ë‡ªìπº≈‘µ¿—≥±å®“°∫√‘…—∑ 7 ·Ààß ‚¥¬«—¥
§à“·√ß¥÷ß¢Õßµ—«Õ¬à“ß 20 «ßµàÕº≈‘µ¿—≥±å ≥ ‡«≈“‡√‘Ë¡µâπ·≈–¿“¬À≈—ß®“°·™à„ππÈ”°≈—Ëπ∑’Ë√–¬–‡«≈“ 1 «—π 7 «—π
·≈– 28 «—π µ“¡≈”¥—∫ ¥â«¬‡§√◊ËÕß«—¥≈Õ¬¥å ·≈–ª√–¬ÿ°µå«‘∏’°“√„Àâ Õ¥§≈âÕß°—∫¡“µ√∞“π‰Õ‡Õ ‚Õ 21606 ∑¥ Õ∫
§«“¡·¢Áßº‘«‚¥¬«—¥§à“§«“¡·¢Áßº‘«¢Õß™‘Èπ∑¥ Õ∫ 10 ™‘ÈπµàÕº≈‘µ¿—≥±å°àÕπ·≈–À≈—ß·™à„ππÈ”°≈—Ëπ∑’Ë√–¬–‡«≈“ 1 «—π
7 «—π ·≈– 28 «—π ¥â«¬‡§√◊ËÕß«—¥¥Ÿ‚√¡‘‡µÕ√å·∫∫™Õ√å‡Õ ·≈–»÷°…“ ¡∫—µ‘∑“ß°“¬¿“æ¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å
„π¥â“π°“√µâ“π∑“πµàÕ°“√µ‘¥ ’¢Õßµ—«Õ¬à“ßº≈‘µ¿—≥±å ‚¥¬«—¥§à“§«“¡µâ“π∑“πµàÕ°“√µ‘¥ ’¢Õß™‘Èπ∑¥ Õ∫°àÕπ
·≈–À≈—ß·™à„ππÈ”™“À√◊Õ°“·ø∑’Ë√–¬–‡«≈“ 1 ™—Ë«‚¡ß ·≈– 1 «—π ¥â«¬‡§√◊ËÕß ‡ª§‚µ‚ø‚µ¡‘‡µÕ√å‡æ◊ËÕÀ“§à“§«“¡·µ°µà“ß¢Õß ’
À≈—ß®“°π—Èπ«‘‡§√“–Àåº≈§à“·√ß¥÷ß·≈–§«“¡·¢Áßº‘« ‚¥¬„™â ∂‘µ‘°“√«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬« ·≈–∑¥ Õ∫
§«“¡·µ°µà“ß√–À«à“ß§à“‡©≈’Ë¬„π·µà≈–°≈ÿà¡¥â«¬°“√‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ™π‘¥∫Õπ‡ø√å‚√π‘∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈°“√»÷°…“ §à“·√ß¥÷ß¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑ÿ°°≈ÿà¡À≈—ß®“°·™à„ππÈ”°≈—Ëπ∑’Ë√–¬–‡«≈“ 1 «—π 7 «—π ·≈– 28 «—π
¡’§à“µË”°«à“§à“·√ß¥÷ß‡√‘Ë¡µâπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p < 0.05) ‚¥¬æ∫«à“∑’Ë√–¬–‡«≈“°“√·™à 1 «—π §à“·√ß
¥÷ß®–≈¥≈ßª√–¡“≥√âÕ¬≈– 40 ∂÷ß 60 ¢Õß·√ß¥÷ß‡√‘Ë¡µâπ ·µà§à“·√ß¥÷ß√–À«à“ß∑ÿ°™à«ß‡«≈“¢Õß°“√·™à„ππÈ”°≈—Ëπ
¡’§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > 0.05) §à“§«“¡·¢Áßº‘«·∫∫™Õ√å‡Õ¢Õß™‘Èπ∑¥ Õ∫√–À«à“ß°àÕπ
·≈–À≈—ß·™à„ππÈ”°≈—Ëπ∑’Ë√–¬–‡«≈“µà“ßÊ ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p > 0.05) §«“¡µâ“π∑“π
µàÕ°“√µ‘¥ ’æ∫«à“ §«“¡·µ°µà“ß¢Õß ’¡’§à“¡“°°«à“ 3.3 ‡¡◊ËÕ™‘Èπ∑¥ Õ∫ºà“π°“√·™àπÈ”™“À√◊Õ°“·ø‡ªìπ‡«≈“
1 ™—Ë«‚¡ß
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∫∑π”

À≈—° ”§—≠¢Õß°“√®—¥øíπ‡¡◊ËÕ„™â‡§√◊ËÕß¡◊Õ™π‘¥µ‘¥·πàπ
§◊Õ °“√„™â·√ß®“°‡§√◊ËÕß¡◊Õ„π°“√‡§≈◊ËÕπøíπ®“°µ”·ÀπàßÀπ÷Ëß
‰ª ŸàÕ’°µ”·ÀπàßÀπ÷Ëß ‚¥¬·√ß∑’Ë„™â„π°“√‡§≈◊ËÕπøíπ‰¥â¡“®“°
≈«¥‚§âß (arch wire) ∑’Ë∂Ÿ°¬÷¥Õ¬Ÿà„π√àÕß¢Õß·∫√Á°‡°µ (bracket)
¥â«¬≈«¥ºŸ°¡—¥ (ligature wire) À√◊Õ¥â«¬Õ’≈“ ‚µ‡¡Õ√‘°
≈‘‡°‡®Õ√å (elastomeric ligature) ÷́Ëß«— ¥ÿ™π‘¥À≈—ßπ’È∫“ß§√—Èß
Õ“®‡√’¬°«à“ Õ’≈“ ‚µ‡¡Õ√‘°√‘ß (elastomeric ring)1-3 À√◊Õ
ÕÕ√å‚∏¥Õπµ‘°‚Õ√‘ß (orthodontic O-ring) À√◊ÕÕ’≈“ µ‘°‰∑
(elastic tie)4,5

„πªí®®ÿ∫—π∑—πµ·æ∑¬å®—¥øíππ‘¬¡„™âÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å
‡æ◊ËÕ«—µ∂ÿª√– ß§å¥—ß°≈à“«¢â“ßµâπ ‡π◊ËÕß®“°„™âß“πßà“¬ ¡’√Ÿª·∫∫
·≈– ’ —π «¬ß“¡ ‚¥¬ ¡∫—µ‘∑’ËµâÕß°“√¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°
≈‘‡°‡®Õ√å‡æ◊ËÕß“π∑—πµ°√√¡®—¥øíπ §◊Õ µâÕß “¡“√∂¬÷¥‡ âπ
≈«¥‚§âß„ÀâÕ¬Ÿà„π√àÕß·∫√Á°‡°µ ¡’§«“¡‡ ’¬¥∑“π∑’Ë‡À¡“– ¡
°—∫‡ âπ≈«¥‚§âß ‰¡à‡ ◊ËÕ¡ ≈“¬‡¡◊ËÕ —¡º— πÈ”≈“¬ °√¥À√◊Õ¥à“ß
·≈–Õÿ≥À¿Ÿ¡‘∑’Ë‡ª≈’Ë¬π·ª≈ßÕ—π‡ªìπº≈®“°Õ“À“√∑’Ë√—∫ª√–∑“π
‰¡à‡ªìπ∑’Ë¬÷¥‡°“–¢Õß§√“∫®ÿ≈‘π∑√’¬å Õ’°∑—Èß„Àâ§«“¡ –¥«°·°à
∑—πµ·æ∑¬å„π°“√„ à·≈–∂Õ¥Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å ‰¡à àß
‡ √‘¡„Àâ‡°‘¥øíπºÿ ∑πµàÕ·√ß¢—¥∂Ÿ‰¥â¥’ º≈‘µ®“°«— ¥ÿ∑’Ë‡¢â“°—π‰¥â
∑“ß™’«¿“æ (biocompatibility) °—∫‡π◊ÈÕ‡¬◊ËÕ „π™àÕßª“° ·≈–
¡’√“§“¬àÕ¡‡¬“6,7

‡π◊ËÕß®“°Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑’Ë„™â„π°“√√—°…“∑“ß
∑—πµ°√√¡ªí®®ÿ∫—πµâÕßπ”‡¢â“®“°µà“ßª√–‡∑» ÷́Ëß¡’√“§“∑’Ë Ÿß
‚¥¬¢÷ÈπÕ¬Ÿà°—∫ª√–‡∑»∑’Ë‡ªìπºŸâº≈‘µÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑’Ë
π”‡¢â“¡“®“°µà“ßª√–‡∑» à«π¡“°º≈‘µ¡“®“° “√‚æ≈’¬Ÿ√’‡∑π
(polyurethane)6 ´÷Ëß‡ªìπ¬“ß —ß‡§√“–Àå∑’Ë‰¥â®“°°“√∑”
ªØ‘°‘√‘¬“¢Õß “√‚æ≈’·Õ≈°ÕŒÕ≈å (polyalcohol) À√◊Õ‚æ≈’-
‡Õ¡’π (polyamine) °—∫‚æ≈’‰Õ‚´‰´¬“‡πµ (polyisocynate)8-10

®“°°“√»÷°…“∂÷ßß“π«‘®—¬¢Õßº≈‘µ¿—≥±å‡À≈à“π’Èæ∫«à“¡’√“¬ß“π«‘®—¬
®”π«ππâÕ¬¡“° ß“π«‘®—¬ à«π„À≠à¡—°‡°’Ë¬«¢âÕß°—∫§«“¡‡ ◊ËÕ¡

¢Õßµ—««— ¥ÿ·≈–§à“¢Õß·√ß¥÷ß∑’Ë≈¥≈ß¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å
∑’Ë ‡ ◊ËÕ¡ ¿“æÀ≈—ß®“° —¡º— πÈ”≈“¬·≈–§«“¡√âÕπ„π™àÕß

ª“°7,11-12 πÕ°®“°π’È¬—ß¡’°“√»÷°…“‡°’Ë¬«°—∫§«“¡‡ ’¬¥∑“π

∑’Ë‡°‘¥¢÷Èπ¢Õßµ—««— ¥ÿ‡Õß°—∫≈«¥‚§âß∑’Ë∑”„Àâ‡°‘¥°“√‡§≈◊ËÕπ¢Õß

øíπ‰¡à‡ªìπ‰ªµ“¡µ”·Àπàß∑’Ë‡À¡“– ¡13-21 ∫“ßß“π«‘®—¬

»÷°…“§à“ ¿“«–¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å·≈– ¿“«–ª√‘∑—πµå¢ÕßºŸâªÉ«¬

®—¥øíπ∑’Ë„ àÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å1-3,22 ·≈–„π‡√◊ËÕß°“√

ª≈¥ª≈àÕ¬ “√ø≈ŸÕÕ‰√¥å¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å™π‘¥∑’Ë¡’

 “√ø≈ŸÕÕ‰√¥åº ¡Õ¬Ÿà‡æ◊ËÕªÑÕß°—πøíπºÿ2,4-5  à«π°“√»÷°…“

 ¡∫—µ‘∑“ß°≈·≈–∑“ß°“¬¿“æ¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å

æ∫«à“¡’πâÕ¬¡“° ·≈–¬—ßª√“»®“°¢âÕ¡Ÿ≈‡°’Ë¬«°—∫ ¡∫—µ‘¥—ß°≈à“«

„π‡Õ° “√°”°—∫º≈‘µ¿—≥±å

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ∑¥ Õ∫‡ª√’¬∫‡∑’¬∫ ¡∫—µ‘

∑“ß°≈ ‰¥â·°à  ¡∫—µ‘°“√¥÷ß (tensile properties) ·≈–§«“¡

·¢Áß·∫∫™Õ√å‡Õ (Shore A hardness) ·≈–∑¥ Õ∫ ¡∫—µ‘

∑“ß°“¬¿“æ Õ—π‰¥â·°à §«“¡µâ“π∑“π„π°“√µ‘¥ ’ (staining

resistance) ‡¡◊ËÕÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å¡’°“√ —¡º— °—∫πÈ”™“

À√◊Õ°“·ø ∑—Èßπ’È ‡æ◊ËÕª√–‚¬™πå„π°“√‡≈◊Õ°„™âÕ’≈“ ‚µ‡¡Õ√‘°≈‘-

‡°‡®Õ√å¢Õß∑—πµ·æ∑¬å®—¥øíπ·≈–„™â‡ªìπ§à“Õâ“ßÕ‘ß„π°“√æ—≤π“

·≈–º≈‘µÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å„™â¿“¬„πª√–‡∑»µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

°“√«‘®—¬π’È‡ªìπ°“√»÷°…“ ¡∫—µ‘¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å

∑’Ë¡’®”Àπà“¬„πª√–‡∑»®“°∫√‘…—∑ 7 ·Ààß (µ“√“ß∑’Ë 1) ‚¥¬

‡≈◊Õ°„™âÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å™π‘¥„ ‰¡à¡’ ’ (clear) ·≈–¡’

‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π¢Õß«ßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å‡∑à“°—π

§◊Õ 1.25 ¡‘≈≈‘‡¡µ√  ¡∫—µ‘∑“ß°≈∑’Ë∑”°“√∑¥ Õ∫ ‰¥â·°à §à“·√ß

¥÷ß §«“¡·¢Áßº‘«·∫∫™Õ√å‡Õ ·≈–∑¥ Õ∫ ¡∫—µ‘∑“ß°“¬¿“æ

‚¥¬æ‘®“√≥“®“°§«“¡µâ“π∑“π°“√µ‘¥ ’®“°πÈ”™“À√◊Õ°“·ø

¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å

 √ÿª Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å¡’§à“·√ß¥÷ß≈¥≈ßÀ≈—ß®“°·™àπÈ”°≈—Ëπ‡ªìπ‡«≈“ 1 «—π ·µà§à“§«“¡·¢Áßº‘«¢Õß™‘Èπ
∑¥ Õ∫‰¡à‡ª≈’Ë¬π·ª≈ß∑ÿ°™à«ß√–¬–‡«≈“¢Õß°“√·™à„ππÈ”°≈—Ëπ πÕ°®“°π’È™‘Èπ∑¥ Õ∫ “¡“√∂µ‘¥ ’‰¥âÀ≈—ß®“°·™à„π
πÈ”™“À√◊Õ°“·ø∑’Ë√–¬–‡«≈“ 1 ™—Ë«‚¡ß

(« ∑—πµ ®ÿÃ“œ 2552;32:11-22)

§” ”§—≠: §«“¡·¢Áßº‘«·∫∫™Õ√å‡Õ; §«“¡µâ“π∑“πµàÕ°“√µ‘¥ ’; ·√ß¥÷ß; Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å
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°“√»÷°…“ ¡∫—µ‘°“√¥÷ß

1. ∑¥ Õ∫§à“·√ß¥÷ß‡√‘Ë¡µâπ (Initial tensile force testing)

«‘∏’°“√»÷°…“π’Èª√–¬ÿ°µåµ“¡¡“µ√∞“π‰Õ‡Õ ‚Õ (ISO:
International standard Organization) 21606 ªï §.».  200723

‡√◊ËÕß Õ’≈“ ‚µ‡¡Õ√‘°∑’Ë„™â„πß“π∑—πµ°√√¡®—¥øíπ (Elastomeric
auxiliaries for use in orthodontics) ‚¥¬„π°“√∑¥ Õ∫
∑”°“√·∫àß°≈ÿà¡™‘Èπ∑¥ Õ∫º≈‘µ¿—≥±å¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å
‡ªìπ 7 °≈ÿà¡Ê ≈– 20 «ß µ“¡∫√‘…—∑ºŸâº≈‘µ ∑”°“√∑¥ Õ∫
‚¥¬°“√¬◊¥Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å¥â«¬ª“°§’∫ (forceps) ‡ªìπ
√–¬–∑“ß 5 ¡‘≈≈‘‡¡µ√ ÷́Ëß‡ªìπ 4 ‡∑à“¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß
¿“¬„π¢Õß«ßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√åµ√÷ß√–¬–¬◊¥π’È‰«â 5 «‘π“∑’
·≈â«§≈“¬ÕÕ° ®“°π—Èπ§≈âÕß«ßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å√Õ∫
·∑àß‚≈À–∑’Ë®—¥∑”¢÷Èπ (√Ÿª∑’Ë 1) ·≈–¥÷ßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å
„Àâ¬◊¥ÕÕ° «—¥§à“·√ß¥÷ß¥â«¬‡§√◊ËÕß«—¥≈Õ¬¥å (Lloyd Universal
Testing Machine, LR 10 K, Lloyd Instruments, UK) ∑’Ë
Õÿ≥À¿Ÿ¡‘ 23 ± 2 Õß»“‡´≈‡ ’́¬  §«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈–
50 ± 10 °”Àπ¥§«“¡‡√Á«§√Õ ‡Œ¥ (cross head speed) ‡∑à“°—∫
100 ¡‘≈≈‘‡¡µ√µàÕπ“∑’ §à“·√ß¥÷ß∑’Ëπ”¡“„™â‡ª√’¬∫‡∑’¬∫„π
°“√»÷°…“π’È„™â§à“·√ß¥÷ß∑’Ë “¡“√∂¬◊¥Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å‰¥â
√–¬–∑“ß 3.75 ¡‘≈≈‘‡¡µ√ ´÷Ëß‡∑à“°—∫√–¬–∑“ß 3 ‡∑à“¢Õß‡ âπ
ºà“π»Ÿπ¬å°≈“ß¿“¬„π¢Õß«ßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å

2. ∑¥ Õ∫§à“·√ß¥÷ß¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å‡¡◊ËÕºà“π

°“√·™à„ππÈ”°≈—Ëπ

°“√∑¥ Õ∫π’È °√–∑”¢÷Èπ‚¥¬‡≈’¬π·∫∫°“√„™âß“π¢Õß

Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å„π™àÕßª“° ´÷ËßµâÕß¡’°“√ —¡º— °—∫

Õ“À“√ πÈ” ·≈–¢Õß‡À≈«™π‘¥Õ◊ËπÕ¬Ÿàµ≈Õ¥‡«≈“ ‚¥¬·∫àß

°≈ÿà¡™‘Èπ∑¥ Õ∫º≈‘µ¿—≥±å¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å‡ªìπ 7

°≈ÿà¡µ“¡∫√‘…—∑ºŸâº≈‘µ°≈ÿà¡≈– 20 «ß ·≈–∑”°“√¬◊¥Õ’≈“ ‚µ

‡¡Õ√‘°≈‘‡°‡®Õ√å¥â«¬ª“°§’∫‡ªìπ√–¬–∑“ß 5 ¡‘≈≈‘‡¡µ√ ·≈–µ√÷ß

√–¬–¬◊¥π’È‰«â 5 «‘π“∑’‡™àπ‡¥’¬«°—∫∑’Ë°≈à“«‰«â„π°“√∑¥ Õ∫§à“

·√ß¥÷ß‡√‘Ë¡µâπ ®“°π—Èπ§≈âÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑ÿ°«ß∫π

À≈—°µ√÷ß (√Ÿª∑’Ë 2) µ“¡¢âÕ°”Àπ¥¢Õß‰Õ‡Õ ‚Õ∑’Ë 21606 ªï

§.». 2007 ´÷Ëß„π°“√∑¥ Õ∫π’È®–µ√÷ß∑’Ë√–¬– 3.75 ¡‘≈≈‘‡¡µ√

(√–¬–∑“ß 3 ‡∑à“¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π¢Õß«ßÕ’≈“ 

‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å) ®“°π—Èπ·™àÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑’Ë∂Ÿ°

µ√÷ß„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 ± 2 Õß»“‡´≈‡ ’́¬  ‡ªìπ√–¬–

‡«≈“ 1 «—π 7 «—π ·≈– 28 «—π µ“¡≈”¥—∫ ‡¡◊ËÕ§√∫°”Àπ¥¢Õß

·µà≈–™à«ß‡«≈“ ®÷ß∑¥ Õ∫À“§à“·√ß¥÷ß¥â«¬‡§√◊ËÕß«—¥≈Õ¬¥å

¥â«¬ ¿“«–·≈–«‘∏’‡¥’¬«°—∫∑’Ë‰¥â°≈à“«·≈â«¢â“ßµâπ ‚¥¬°àÕπ∑’Ë

®–∑”°“√«—¥§à“·√ß¥÷ß ∑”°“√·™àÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å„π

πÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 23 ± 2 Õß»“‡´≈‡ ’́¬  ‡ªìπ‡«≈“ 30 π“∑’

µ“√“ß∑’Ë 1 √“¬≈–‡Õ’¬¥¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑’Ë„™â„π°“√»÷°…“π’È

Table 1 Details of the elastomeric ligatures used in this study.

Manufacturer Code Brand Batch No

Ormco Corporation Ormco Power çOé Modules 120 07J36J

3M US Unitek Unitek Alastik A1 module R5468

American Orthodontics AO. Unistick ligature 00182131

ECR dental & medical supply US. US. Orthodontic Unknown

Premium Medsply Premium Premium Medsply Unknown

Lancer Orthodontic Lancer Patient sticks CAL #466-731

Innobrance Orthodontic Innobrance Innobrance energy 120 GB0288



CU Dent J. 2009;32:11-22Sriamporn T, et al14

‡æ◊ËÕª√—∫ ¿“æ·«¥≈âÕ¡¢Õß°“√«—¥„ÀâÕ¬Ÿà∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß°àÕπ

∑”°“√«—¥·√ß¥÷ß Õπ÷Ëß§à“·√ß¥÷ß∑’Ëπ”¡“„™â‡ª√’¬∫‡∑’¬∫„π°“√

»÷°…“π’È„™â§à“·√ß¥÷ß∑’Ë “¡“√∂¬◊¥Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å‰¥â
√–¬–∑“ß 3.75 ¡‘≈≈‘‡¡µ√

∑¥ Õ∫À“§«“¡·¢Áßº‘«·∫∫™Õ√å‡Õ

„π°“√∑¥ Õ∫π’È„™â·°π°≈“ß∑’Ë‡™◊ËÕ¡«ß¢ÕßÕ’≈“ ‚µ‡¡Õ-
√‘°≈‘‡°‡®Õ√å®”π«π 7 °≈ÿà¡Ê ≈– 10 ·°π ®”·π°µ“¡∫√‘…—∑
‡™àπ‡¥’¬«°—∫°“√∑¥ Õ∫ ¡∫—µ‘°“√¥÷ß °“√∑¥ Õ∫§«“¡·¢Áß
º‘«„™â°“√«—¥¥â«¬‡§√◊ËÕß¥Ÿ‚√¡‘‡µÕ√å·∫∫™Õ√å‡Õ (Durometer
Shore A, Pacific Transducer, USA) §à“∑’ËÕà“π‰¥â‡ªìπ§à“
§«“¡·¢Áßº‘« ‚¥¬™‘Èπ∑¥ Õ∫ 1 ™‘Èπ∑”°“√«—¥∑—ÈßÀ¡¥ 5 µ”·Àπàß
∑’Ë°√–®“¬∑—Ë«™‘Èπ∑¥ Õ∫‡æ◊ËÕÀ“§à“‡©≈’Ë¬ ‚¥¬∑”°“√«—¥™‘Èπ∑¥ Õ∫
°àÕπ·≈–À≈—ß®“°·™à„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 ± 2 Õß»“
‡´≈‡´’¬  ‡ªìπ√–¬–‡«≈“ 1 «—π 7 «—π ·≈– 28 «—π µ“¡≈”¥—∫

«‘‡§√“–Àåº≈§à“·√ß¥÷ß·≈–§à“§«“¡·¢Áßº‘«·∫∫™Õ√å‡Õ∑’Ë
‡ª≈’Ë¬π·ª≈ß‰ªµ“¡√–¬–‡«≈“∑’Ë·™à„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 ± 2

Õß»“‡´≈‡ ’́¬  ‡ªìπ√–¬–‡«≈“ 1 «—π 7 «—π ·≈– 28 «—π µ“¡
≈”¥—∫ ‚¥¬„™â ∂‘µ‘‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß√–À«à“ß°≈ÿà¡¥â«¬
°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫®”·π°∑“ß‡¥’¬« (One way
ANOVA) ·≈–‡ª√’¬∫‡∑’¬∫‡™‘ß´âÕπ ‚¥¬„™â ∂‘µ‘∫Õπ‡øÕ√å‚√π’
(Bonferroni) ∑’Ë√–¥—∫π—¬ ”§—≠∑“ß ∂‘µ‘ 0.05

∑¥ Õ∫§«“¡µâ“π∑“π„π°“√µ‘¥ ’πÈ”™“·≈–°“·ø

‡µ√’¬¡™‘Èπ∑¥ Õ∫‚¥¬µ—¥®“°·°π°≈“ß∑’Ë‡™◊ËÕ¡«ßÕ’≈“ ‚µ-
‡¡Õ√‘°≈‘‡°‡®Õ√å„Àâ‰¥â¢π“¥ 5 x 10 µ“√“ß¡‘≈≈‘‡¡µ√ „π°“√
∑¥ Õ∫π’È∑”°“√∑¥ Õ∫Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å‰¥â‡æ’¬ß 3
º≈‘µ¿—≥±å‡∑à“π—Èπ §◊Õ Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å¢Õß∫√‘…—∑
ÕÕ√å¡‚°§Õ√å‚ª‡√™—π (Ormco Corporation) ∫√‘…—∑Õ‡¡√‘°—π
ÕÕ√å‚∏¥Õπµ‘° å (American Orthodontics) ·≈–∫√‘…—∑
Õ‘π‚π·∫√π§åÕÕ√å‚∏¥Õπµ‘° å (Innobrance Orthodontics)
∑—Èßπ’È ‡π◊ËÕß®“°¡’¢π“¥∑’Ë‡À¡“– ¡°—∫¢π“¥≈”· ß¢Õß‡§√◊ËÕß
«—¥ ’∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ßª√–¡“≥ 7 ¡‘≈≈‘‡¡µ√  ‡µ√’¬¡
™‘Èπ∑¥ Õ∫°≈ÿà¡≈– 30 ™‘Èπ ‚¥¬·∫àß¬àÕ¬ÕÕ°‡ªìπ°≈ÿà¡≈– 10
™‘Èπ  ”À√—∫°“√·™à„π¢Õß‡À≈« 3 ™π‘¥

√Ÿª∑’Ë 1 ‡§√◊ËÕß®—∫Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å®—¥øíπ ”À√—∫°“√∑¥ Õ∫·√ß¥÷ß À—«≈Ÿ°»√∑—Èß 2 ™’È∑’Ë·∑àß‚≈À–∑—Èß 2 ´÷ËßÕ’≈“ ‚µ‡¡Õ
√‘°≈‘‡°‡®Õ√å®—¥øíπ∂Ÿ°µ√÷ßÕ¬Ÿà

Figure 1 An orthodontic elastomeric ligature-holding equipment for a tensile force test. Heads of two arrows
point at two metal posts where the ligature is being held.



« ∑—πµ ®ÿÃ“œ 2552;32:11-22 µÿ≈¬å »√’Õ—¡æ√  ·≈–§≥– 15

‡µ√’¬¡¢Õß‡À≈«‡æ◊ËÕ„™â·™à™‘Èπ∑¥ Õ∫ ‰¥â·°à πÈ”°≈—Ëπ
πÈ”™“ ·≈–°“·ø „π°“√‡µ√’¬¡πÈ”™“„™â™“≈‘ªµ—π (Lipton,
Malaysia) ®”π«π 5 ́ Õß·™à„ππÈ”‡¥◊Õ¥®”π«π 500 ¡‘≈≈‘≈‘µ√
‡ªìπ‡«≈“ 15 π“∑’ ®“°π—Èπª≈àÕ¬„Àâ‡¬Áπ≈ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß  à«π
°“√‡µ√’¬¡πÈ”°“·ø„™âºß°“·ø (Nescafe, Thailand) 15 °√—¡
≈–≈“¬„ππÈ”‡¥◊Õ¥®”π«π 500 ¡‘≈≈‘≈‘µ√ ®“°π—Èπª≈àÕ¬„Àâ‡¬Áπ
≈ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈–π”πÈ”™“·≈–°“·ø°√Õßºà“π°√–¥“…°√Õß
‡∫Õ√å 1 (Whatman, GA, USA) °àÕπ∑”°“√∑¥ Õ∫

∑”°“√«—¥§à“¢Õß ’¢Õß™‘Èπ∑¥ Õ∫¥â«¬‡§√◊ËÕß ‡ª§‚µ√ -
‚ø‚µ¡‘‡µÕ√å ”À√—∫°“√«—¥ ’ (UltraScan PRO, Hunter Lab,
USA) ‚¥¬¢—Èπ·√°∑”°“√«—¥ ’¢Õß™‘Èπ∑¥ Õ∫∑’Ë¬—ß‰¡àºà“π°“√

·™à„π¢Õß‡À≈« ‰¥â‡ªìπ§à“¢Õß√–∫∫ CIELab (Commission
Internationale dûEclairage) ‡√‘Ë¡µâπ ´÷Ëßª√–°Õ∫¥â«¬§à“
§«“¡ «à“ß¢Õß ’ (L) §à“¢Õß ’·¥ß·≈– ’‡¢’¬« (a) ·≈–§à“
¢Õß ’‡À≈◊Õß·≈– ’πÈ”‡ß‘π (b) ®“°π—Èππ”™‘Èπ∑¥ Õ∫‰ª·™à„π
πÈ”°≈—Ëπ πÈ”™“ À√◊Õ°“·ø∑’Ëºà“π°“√‡µ√’¬¡¢â“ßµâπ ‡°Á∫™‘Èπ
∑¥ Õ∫∑’Ë·™à„π¢Õß‡À≈«„πµŸâ∑’Ë¡’§«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 100
∑’ËÕÿ≥À¿Ÿ¡‘ 37 ± 2 Õß»“‡´≈‡´’¬  ‡¡◊ËÕ§√∫√–¬–‡«≈“„π°“√·™à
1 ™—Ë«‚¡ß ·≈– 1 «—π π”™‘Èπ∑¥ Õ∫‰ª≈â“ß¥â«¬πÈ”°≈—Ëπ¥â«¬‡§√◊ËÕß
Õÿ≈µ√“‚´π‘§ (Ultrasonic cleaner, Model 5210, Bransonic,
Germany) ∑’Ë§«“¡∂’Ë 40 °‘‚≈‡Œ‘√µ´å ‡ªìπ‡«≈“ 10 π“∑’ ´—∫
„Àâ·Àâß ·≈â«π”‰ª«—¥ ’Õ’°§√—Èß ‡ªìπ§à“ CIELab ™ÿ¥∑’Ë 2 π”§à“

√Ÿª∑’Ë 2 °“√µ√÷ßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å®—¥øíπ‡ªìπ√–¬–∑“ß 3.75 ¡‘≈≈‘‡¡µ√„π‡§√◊ËÕßµ√÷ß
Figure 2 Stretching of orthodontic elastomeric ligatures to a 3.75-millimeter distance in a jig.

µ“√“ß∑’Ë 2 §à“‡©≈’Ë¬ ( à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π) ¢Õß·√ß¥÷ß (π‘«µ—π) ¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å®—¥øíπ∑—Èß 7 º≈‘µ¿—≥±å ≥ «—π∑’Ë
0, 1, 7 ·≈– 28

Table 2 Mean (standard deviation) of tensile force (Newton) of 7 commercially available orthodontic elasto-
meric ligatures on day 0, 1, 7 and 28.

Brand Day 0 (Initial force) Day 1 Day 7 Day 28

Ormco 4.67 (0.11) 2.34 (0.08) 2.28 (0.10) 2.24 (0.13)
Unitek 3.50 (0.12) 1.63 (0.11) 1.62 (0.11) 1.63 (0.09)
AO. 4.39 (0.08) 2.38 (0.09) 2.40 (0.07) 2.36 (0.06)
US. 5.19 (0.24) 3.10 (0.12) 3.11 (0.12) 3.10 (0.09)
Premium 4.38 (0.15) 2.29 (0.12) 2.30 (0.11) 2.25 (0.13)
Lancer 2.59 (0.09) 1.32 (0.08) 1.34 (0.04) 1.30 (0.07)
Innobrance 4.59 (0.07) 2.35 (0.08) 2.34 (0.09) 2.34 (0.08)
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CIELab ∑’Ë‰¥â∑—Èß 2 ™ÿ¥¡“§”π«≥À“§à“ ∆E µ“¡ ¡°“√¢â“ß
≈à“ß ´÷Ëß§à“π’È· ¥ß∂÷ß§«“¡·µ°µà“ß¢Õß ’¢Õß™‘Èπ∑¥ Õ∫°àÕπ
·≈–À≈—ß·™à„π¢Õß‡À≈«

∆E = (∆L2 + ∆a2 + ∆b2)2

π”§à“ ∆E ∑’Ë‰¥â¡“‡ª√’¬∫‡∑’¬∫°—∫§à“ ∆E ¡“µ√∞“π §◊Õ 3.3
´÷Ëß‡ªìπ§à“∑’Ë„™âÕâ“ßÕ‘ß«à“ “¬µ“ª°µ‘¢Õß¡πÿ…¬å “¡“√∂¡Õß
‡ÀÁπ§«“¡·µ°µà“ß¢Õß ’∑’Ë‡°‘¥¢÷Èπ‰¥â∂â“§à“ ∆E ¡’§à“µ—Èß·µà 3.3
¢÷Èπ‰ª24

º≈°“√»÷°…“

º≈°“√∑¥ Õ∫ ¡∫—µ‘·√ß¥÷ß¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å
®“°∫√‘…—∑ 7 ·Ààßæ∫«à“§à“‡©≈’Ë¬·√ß¥÷ß‡√‘Ë¡µâπ¢ÕßÕ’≈“ -
‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑—Èß 7 °≈ÿà¡¡’§à“‡©≈’Ë¬Õ¬Ÿà„π™à«ß 2.59 ± 0.09
∂÷ß 5.19 ± 0.24 π‘«µ—π „π¢≥–∑’Ë§à“‡©≈’Ë¬·√ß¥÷ß∑’Ë√–¬–‡«≈“ 1
«—πÀ≈—ß°“√·™à„π¢Õß‡À≈« ¡’§à“‡©≈’Ë¬Õ¬Ÿà„π™à«ß 1.32 ± 0.08
∂÷ß 3.10 ± 0.12 π‘«µ—π §à“‡©≈’Ë¬·√ß¥÷ß∑’Ë√–¬–‡«≈“ 7 «—π
À≈—ß°“√·™à„π¢Õß‡À≈«Õ¬Ÿà„π™à«ß 1.34 ± 0.04 ∂÷ß 3.11 ± 0.12
π‘«µ—π ·≈–§à“‡©≈’Ë¬·√ß¥÷ß∑’Ë√–¬–‡«≈“ 28 «—πÀ≈—ß°“√·™à„π
¢Õß‡À≈«Õ¬Ÿà„π™à«ß 1.30 ± 0.07 ∂÷ß 3.10 ± 0.09 π‘«µ—π (µ“√“ß

∑’Ë 2) ‡¡◊ËÕ∑”°“√∑¥ Õ∫¥â«¬ ∂‘µ‘∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 æ∫
«à“§à“·√ß¥÷ßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑’Ë√–¬–‡«≈“ 1 «—π 7 «—π
·≈– 28 «—πÀ≈—ß°“√·™à„π¢Õß‡À≈«¡’§à“‡©≈’Ë¬·√ß¥÷ßµË”°«à“
§à“‡©≈’Ë¬·√ß¥÷ß‡√‘Ë¡µâπ‚¥¬·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p < 0.05) ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—π‡Õß„π°≈ÿà¡™‘Èπ∑¥ Õ∫∑’Ë
ºà“π°“√·™à„π¢Õß‡À≈«æ∫«à“§à“‡©≈’Ë¬·√ß¥÷ß∑’Ë√–¬–‡«≈“ 1 «—π
7 «—π ·≈– 28 «—π¡’§à“‡©≈’Ë¬·√ß¥÷ß·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (p > 0.05) ‡¡◊ËÕ§”π«≥§à“·√ß¥÷ß¢Õß°≈ÿà¡
™‘Èπ∑¥ Õ∫∑’Ëºà“π°“√·™à„π¢Õß‡À≈« ‚¥¬§‘¥‡∑’¬∫‡ªìπ√âÕ¬≈–
¢Õß§à“·√ß¥÷ß‡√‘Ë¡µâπ (√Ÿª∑’Ë 3) æ∫«à“§à“·√ß¥÷ß∑’Ë√–¬–‡«≈“ 1
«—πÀ≈—ß·™à„π¢Õß‡À≈«≈¥≈ß‡À≈◊Õ√âÕ¬≈– 46.57 ∂÷ß 59.73 ¢Õß
·√ß§à“¥÷ß‡√‘Ë¡µâπ„π√–¬–‡«≈“ 7 «—π ≈¥≈ß‡À≈◊Õ√âÕ¬≈– 46.29
∂÷ß 59.92 ¢Õß§à“·√ß¥÷ß‡√‘Ë¡µâπ ·≈–„π√–¬–‡«≈“ 28 «—π ≈¥
≈ß‡À≈◊Õ√âÕ¬≈– 46.57 ∂÷ß 59.73 ¢Õß§à“·√ß¥÷ß‡√‘Ë¡µâπ

º≈®“°°“√∑¥ Õ∫À“§«“¡·¢Áßº‘«·∫∫™Õ√å‡Õ¢Õß™‘Èπ
∑¥ Õ∫∑’Ë‡«≈“·µ°µà“ß°—πæ∫«à“§à“‡©≈’Ë¬§«“¡·¢Áßº‘«·∫∫™Õ√å
¢Õß™‘Èπ∑¥ Õ∫∑ÿ°∫√‘…—∑Õ¬Ÿà∑’Ë™à«ß 60.04 ± 0.65 ∂÷ß 66.02 ±
0.70 ·≈–¡’§«“¡·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p > 0.05) (µ“√“ß∑’Ë 3)

√Ÿª∑’Ë 3 °√“ø‡ âπ· ¥ß°“√≈¥≈ß¢Õß·√ß¥÷ß„πÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å®—¥øíπ 7 º≈‘µ¿—≥±åÀ≈—ß°“√·™à„ππÈ”°≈—Ëπ ≥ «—π∑’Ë 0,
1, 7 ·≈– 28

Figure 3   A linear graph illustrating the decrease of tensile force in seven commercially available orthodontic
elastomeric ligatures after immersion in distilled water on day 0, 1, 7 and 28.
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°“√∑¥ Õ∫§«“¡µâ“π∑“π„π°“√µ‘¥ ’πÈ”™“·≈–°“·ø
æ∫«à“§à“ ∆E ¢Õß™‘Èπ∑¥ Õ∫Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å‡¡◊ËÕ
ºà“π°“√·™à„ππÈ”™“À√◊Õ°“·ø∑’Ë√–¬–‡«≈“ 1 ™—Ë«‚¡ß ¡’§à“ ∆E

Õ¬Ÿà∑’Ë™à«ß 3.65 ± 0.98 ∂÷ß 12.04 ± 0.83 ·≈–‡¡◊ËÕ·™à„ππÈ”™“
À√◊Õ°“·ø∑’Ë√–¬–‡«≈“ 1 «—π ¡’§à“ ∆E Õ¬Ÿà∑’Ë™à«ß 10.11 ± 1.06
∂÷ß 36.83 ± 1.91 (µ“√“ß∑’Ë 4)

µ“√“ß∑’Ë 3 §à“‡©≈’Ë¬ ( à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π) ¢Õß§«“¡·¢Áßº‘«·∫∫™Õ√å‡Õ¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å®—¥øíπ∑—Èß 7 º≈‘µ¿—≥±å
≥ «—π∑’Ë 0, 1, 7 ·≈– 28

Table 3 Mean (standard deviation) of surface hardness Shore A of 7 commercially available orthodontic
elastomeric ligatures on day 0, 1, 7 and 28.

Brand Day 0 (Initial hardness) Day 1 Day 7 Day 28

Ormco 60.04 (0.65) 60.34 (0.49) 60.42 (0.65) 60.30 (0.38)
Unitek 60.12 (0.72) 60.11 (0.54) 60.21 (0.46) 60.45 (0.32)
AO. 65.33 (0.78) 65.24 (0.42) 65.13 (0.68) 65.12 (0.79)
US. 65.89 (0.79) 65.22 (0.88) 65.45 (0.78) 65.12 (0.77)
Premium 66.02 (0.70) 65.78 (0.55) 65.46 (0.49) 65.86 (0.79)
Lancer 65.13 (0.45) 65.46 (0.84) 65.66 (0.49) 65.46 (0.77)
Innobrance 65.46 (0.87) 65.66 (0.64) 64.99 (1.05) 65.78 (0.98)

µ“√“ß∑’Ë 4 §à“ CIELab ( à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π) ¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å 3 º≈‘µ¿—≥±å∑’Ëºà“π°“√·™à„π πÈ”°≈—Ëπ πÈ”™“
À√◊Õ°“·ø ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ·≈– 1 «—π

Table 4 CIELab value (standard deviation) of 3 commercially available orthodontic elastomeric ligatures
after immersion in distilled water, tea or coffee for 1 hour and 1 day.

Water Tea Coffee
Brand

∆L ∆a ∆b ∆E ∆L ∆a ∆b ∆E ∆L ∆a ∆b ∆E

Ormco
1 hr -0.25 -0.06 0.02 0.46 -1.89 0.18 4.82 5.73 -1.26 -1.87 11.80 12.04

(0.40) (0.11) (0.14) (0.39) (1.18) (0.30) (1.48) (2.20) (0.73) (0.12) (0.83) (0.83)
1 day -0.37 -0.09 0.08 0.52 -2.74 1.15 14.17 14.64 -3.42 -0.70 36.65 36.83

(0.51) (0.21) (0.06) (0.40) (2.60) (0.72) (2.20) (1.40) (0.16) (1.86) (0.51) (1.91)
AO
1 hr -0.11 -0.13 0.81 0.76 -2.72 0.02 2.41 3.65 -0.69 -0.97 6.58 6.99

(0.58) (0.28) (0.26) (0.20) (0.14) (0.28) (0.35) (0.98) (1.93) (0.30) (1.93) (1.39)
1 day -0.20 0.10 -0.13 0.82 -3.80 1.09 13.22 13.81 -2.07 -1.32 26.04 26.39

(0.78) (0.41) (0.25) (0.20) (0.60) (0.44) (0.96) (0.98) (2.42) (0.30) (1.62) (1.71)
Innobrance

1 hr 0.09 0.13 -0.17 0.82 1.39 0.25 3.34 4.01 0.37 -0.69 6.27 6.94
(0.93) (0.27) (0.18) (0.27) (1.91) (0.37) (0.46) (1.06) (3.37) (0.29) (0.39) (0.76)

1 day -0.37 -0.10 -0.09 0.89 1.10 0.68 9.96 10.11 2.87 -1.05 15.80 16.84
(0.83) (0.44) (0.19) (0.27) (1.37) (0.49) (0.97) (1.06) (4.98) (0.66) (3.56) (2.29)
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√“¬ß“π„πÕ¥’µ· ¥ß„Àâ‡ÀÁπ«à“Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å
·≈–Õ’≈“ ‚µ‡¡Õ√‘°‡™π (elastomeric chain) ∑’Ëπ”‡¢â“®“°
µà“ßª√–‡∑»º≈‘µ¡“®“° “√‚æ≈‘¬Ÿ√’‡∑π ´÷Ëß‡ªìπ¬“ß —ß‡§√“–Àå
™π‘¥Àπ÷Ëß∑’ËµâÕß¡’¬Ÿ√’‡∑π≈‘ß§å‡°® (urethane linkage) ·≈–¡’
°≈ÿà¡øíß°å™—π (function group) ∑’Ë·µ°µà“ß°—πÕÕ°‰ª ‡™àπ
‡Õ ‡µÕ√å (ester) Õ’‡∑Õ√å (ether) ·≈–‡Õ¡’π (amine) ‡ªìπµâπ
‚¥¬‚¡‡≈°ÿ≈¢Õß‚æ≈’¬Ÿ√’‡∑π®–ª√–°Õ∫¥â«¬ à«π ”§—≠ 2  à«π
§◊Õ  à«π·¢Áß (hard segment) §◊Õ  à«π∑’ËÕ¬Ÿà„π‚æ≈’¬Ÿ√’‡∑π
∑’Ë∑”„Àâ ¡∫—µ‘‡™‘ß°≈ ‡™àπ °”≈—ß·√ß¥÷ß (tensile strength)
°“√¬◊¥µ—« (elongation) §«“¡µâ“π∑“π°“√©’°¢“¥ (tear
resistance)  Ÿß¢÷Èπ ·≈– à«πÕàÕπ (soft segment) §◊Õ
 à«π¢Õß‚æ≈’‡Õ ‡∑Õ√åÀ√◊Õ‚æ≈’Õ’‡∑Õ√å∑’Ë∑”„Àâ‡°‘¥ ¡∫—µ‘¬◊¥À¬ÿàπ
·≈– “¡“√∂§◊πµ—«‰¥â ‡π◊ËÕß®“°¬“ß‚æ≈’¬Ÿ√’‡∑π¡’æ—π∏–§Ÿà√–À«à“ß
§“√å∫Õπ·≈–§“√å∫ÕπÕ¬Ÿà„π‚¡‡≈°ÿ≈πâÕ¬ ¥—ßπ—Èπ¬“ß™π‘¥π’È
®÷ß¡’§«“¡∑π∑“πµàÕ°“√‡ ◊ËÕ¡ ¿“æ‰¥â¥’ ®“° ¿“æÕ“°“»
ÕÕ° ‘́‡®π §«“¡√âÕπ∑’Ë Ÿß¡“° ·µàæ∫«à“¬“ß‚æ≈’¬Ÿ√’‡∑π
®–‡ ◊ËÕ¡ ¿“æ‰¥âßà“¬‡¡◊ËÕÕ¬Ÿà„π ¿“«–∑’ËµâÕß —¡º— °—∫πÈ”
·≈–°√¥-¥à“ß ∑—Èßπ’È‡π◊ËÕß®“°ªí®®—¬¥—ß°≈à“«°√–µÿâπ„Àâ‡°‘¥
ªØ‘°‘√‘¬“°“√ ≈“¬µ—«¥â«¬πÈ” (hydrolysis) ‰¥âßà“¬¢÷Èπ8-10

„π°“√»÷°…“§√—Èßπ’È‰¡à “¡“√∂π”º≈¢âÕ¡Ÿ≈¢Õß·µà≈–°“√
∑¥ Õ∫¡“‡ª√’¬∫‡∑’¬∫°—π„π·µà≈–°≈ÿà¡∫√‘…—∑‰¥â ‡π◊ËÕß®“°
¢π“¥·≈–√Ÿª√à“ß∑’Ë·µ°µà“ß°—π¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑—Èß
7 ∫√‘…—∑ √«¡∑—Èß¢âÕ®”°—¥∑“ß¥â“π à«πª√–°Õ∫∑“ß‡§¡’∑’Ë‰¡à
‡ªî¥‡º¬¢Õß·µà≈–º≈‘µ¿—≥±å

®“°º≈°“√»÷°…“æ∫«à“Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑—Èß 7
∫√‘…—∑¡’§à“·√ß¥÷ß‡√‘Ë¡µâπÕ¬Ÿà∑’Ë™à«ß 2.59 ∂÷ß 5.19 π‘«µ—π ·µà
‡¡◊ËÕ·™à„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 ± 2 Õß»“‡´≈‡´’¬  ¡’°“√≈¥≈ß
¢Õß·√ßÕ¬à“ß√«¥‡√Á«„π™à«ß‡«≈“ 1 «—π·√° ·≈–§ß§à“·√ß¥÷ß
¥—ß°≈à“«µ≈Õ¥√–¬–‡«≈“ 28 «—π ´÷Ëß‡ ¡◊Õπ‡ªìπ‡«≈“∑’ËºŸâªÉ«¬
µâÕß¡“‡ª≈’Ë¬π≈«¥‚§âß·≈–Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å‚¥¬∑’Ë·√ß¥÷ß
π—Èπ‰¡à≈¥µË”≈ß∂÷ß 0 ÷́Ëß Õ¥§≈âÕß°—∫º≈ß“π«‘®—¬∑’Ëºà“π¡“∑’Ë
æ∫«à“§à“·√ß¥÷ß¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å®–≈¥≈ß‡À≈◊Õ‡æ’¬ß
ª√–¡“≥√âÕ¬≈– 50 ¢Õß·√ß¥÷ß‡√‘Ë¡µâπ¿“¬„π√–¬–‡«≈“ 28 «—π
‡¡◊ËÕºà“π°“√·™à„ππÈ”°≈—Ëπ ́÷ËßÕ“®¡’ “‡Àµÿ¡“®“°°“√‡°‘¥ªØ‘°‘√‘¬“
°“√ ≈“¬µ—«¥â«¬πÈ”¢Õß “√‚æ≈’¬Ÿ√’‡∑π‡¡◊ËÕ —¡º— °—∫πÈ”
§«“¡√âÕπ ·≈–§«“¡‡ªìπ°√¥-¥à“ß„π™àÕßª“°7 °“√»÷°…“π’È
‰¥âª√–¬ÿ°µå°“√∑¥ Õ∫·√ß¥÷ß ‚¥¬Õâ“ßµ“¡¡“µ√∞“π¢Õß
‰Õ‡Õ ‚Õ∑’Ë 21606 ªï §.». 2007 ∑’Ë°”Àπ¥„Àâ¬◊¥Õ’≈“ ‚µ‡¡Õ√‘°-

≈‘‡°‡®Õ√åÕÕ°‡ªìπ√–¬–∑“ß 4 ‡∑à“¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π
°àÕπ ·≈–°≈—∫¡“«—¥§à“∑’Ë√–¬–∑“ß 3 ‡∑à“¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß
¿“¬„π ´÷Ëß¢—ÈπµÕπ·≈–«‘∏’π’È‡ªìπ°“√®”≈Õß„Àâ§≈â“¬°—∫°“√„ à
Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å„Àâºà“πªï°¢Õß·∫√Á°‡°µ ·≈– ‘Èπ ÿ¥
¥â«¬°“√§≈âÕß„ÀâÕ¬Ÿà„π√àÕß¢Õß·∫√Á°‡°µ ÷́Ëß°“√¬◊¥Õ’≈“ -
‚µ‡¡Õ√‘°≈‘‡°‡®Õ√åπ’È®–∑”„Àâ‚§√ß √â“ß¿“¬„π¢Õß “√‚æ≈’¬Ÿ√’‡∑π
‡°‘¥°“√¬◊¥µ—«ÕÕ°·∫∫∂“«√‡°‘¥¢÷Èπ√à«¡°—∫°“√‡°‘¥ªØ‘°‘√‘¬“
°“√ ≈“¬µ—«¥â«¬πÈ”¢Õß “√‚æ≈’¬Ÿ√’‡∑π‡¡◊ËÕ —¡º— °—∫πÈ”·≈–
§«“¡√âÕπ ∑”„Àâ‡°‘¥§«“¡‡ ◊ËÕ¡¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å
®÷ß àßº≈„Àâ§à“·√ß¥÷ß≈¥≈ß

µ“¡√–‡∫’¬∫«‘∏’°“√∑¥ Õ∫µ“¡¡“µ√∞“π‰Õ‡Õ ‚Õ °”Àπ¥
„Àâ∑”°“√«—¥§à“·√ß¥÷ß‡√‘Ë¡µâπ·≈–«—¥§à“·√ß∑’Ë‡À≈◊ÕÕ¬Ÿà¿“¬„π
‡«≈“ 24 ™—Ë«‚¡ßÀ≈—ß°“√µ√÷ß ·≈–·™à„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 ±

2 Õß»“‡´≈‡´’¬  ‚¥¬®–„™âÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å«ß‡¥‘¡„π
°“√«—¥ ·µà„π°“√»÷°…“§√—Èßπ’È„™âÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å«ß„À¡à
∑ÿ°™à«ß‡«≈“¢Õß°“√∑¥ Õ∫ ∑—Èßπ’È‡π◊ËÕß®“°°“√„™âÕ’≈“ ‚µ‡¡Õ√‘°-
≈‘‡°‡®Õ√å«ß‡¥‘¡‡ªìπµ—««—¥§à“∑ÿ°™à«ß‡«≈“π—ÈπÕ“®‰¥â§à“∑’Ë‰¡à‡À¡“– ¡
‡π◊ËÕß®“°°“√¥÷ßÀ√◊Õ¬◊¥Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√åÕÕ°„π·µà≈–§√—Èß
®–∑”„Àâ‚§√ß √â“ß¿“¬„π‡°‘¥°“√‡ª≈’Ë¬π·ª≈ßÕ¬à“ß∂“«√¢÷Èπ‰¥â
´÷Ëß®–∑”„Àâ§à“¢Õß·√ß¥÷ß∑’Ë‰¥â·µ°µà“ß‰ª®“°§à“¢âÕ¡Ÿ≈®√‘ß ¡’ß“π
«‘®—¬À≈“¬‡√◊ËÕß∑’Ë»÷°…“§à“·√ß¥÷ß¢ÕßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å
‚¥¬«—¥§à“·√ß¥÷ß ≥ ®ÿ¥¢“¥¢Õß«ßÕ’≈“ ‚µ‡¡Õ√å√‘°≈‘‡°‡®Õ√å11-12

´÷Ëß§à“·√ß¥÷ß¥—ß°≈à“«¡’§à“ Ÿß°«à“§à“·√ß¥÷ß∑’Ë√–¬– 3 ‡∑à“¢Õß‡ âπ
ºà“π»Ÿπ¬å°≈“ß¿“¬„π¢Õß«ßÕ’≈“ ‚µ‡¡Õ√å√‘°≈‘‡°‡®Õ√å ‚¥¬§à“
·√ß¥÷ß ≥ ®ÿ¥¢“¥π—Èπ‰¡àπà“®– Õ¥§≈âÕß°—∫°“√ªØ‘∫—µ‘ß“π®√‘ß
¢Õß∑—πµ·æ∑¬å®—¥øíπ„π§≈‘π‘° ‡æ√“–∑—πµ·æ∑¬å®—¥øíπ®–
∑”°“√¬◊¥«ßÕ’≈“ ‚µ‡¡Õ√å√‘°≈‘‡°‡®Õ√å‡æ’¬ß√–¬–∑“ßª√–¡“≥
3 ∂÷ß 4 ‡∑à“¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π¢Õß«ßÕ’≈“ ‚µ‡¡Õ√å-
√‘°≈‘‡°‡®Õ√å ‡æ◊ËÕ„Àâ§≈âÕßºà“πªï°¢Õß·∫√Á°‡°µ‰¥â‡∑à“π—Èπ ¥—ßπ—Èπ
ºŸâ«‘®—¬®÷ß∑”°“√«—¥§à“·√ß¥÷ß∑’Ë√–¬–¬◊¥ÕÕ°‡ªìπ 3 ‡∑à“¢Õß
‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π¢Õß«ßÕ’≈“ ‚µ‡¡Õ√å√‘°≈‘‡°‡®Õ√å ‚¥¬
Õâ“ßÕ‘ßµ“¡‰Õ‡Õ ‚Õ∑’Ë°”Àπ¥‰«â ·≈–°“√∑¥ Õ∫π’È‡≈◊Õ°„™â
«ßÕ’≈“ ‚µ‡¡Õ√å√‘°≈‘‡°‡®Õ√å∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π‡∑à“°—∫
1.25 ¡‘≈≈‘‡¡µ√ ‡π◊ËÕß®“°‡ªìπ¢π“¥∑’Ë„™â°—π·æ√àÀ≈“¬„πß“π
∑—πµ°√√¡®—¥øíπ ́ ÷Ëß§à“·√ß¥÷ß∑’Ë‰¥â‰¡à “¡“√∂π”¡“‡ª√’¬∫‡∑’¬∫
°—∫«ßÕ‘≈“ ‚µ‡¡Õ√√‘°≈‘‡°‡®Õ√å∑’Ë¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¿“¬„π
∑’Ë·µ°µà“ß°—πÕÕ°‰ª

°“√«—¥§«“¡·¢Áßº‘«·∫∫™Õ√å‡ªìπ°“√«—¥§«“¡µâ“π∑“π
µàÕ°“√‡ª≈’Ë¬π·ª≈ß√Ÿª√à“ß∑’Ë∫√‘‡«≥æ◊Èπ∑’Ëº‘«¢Õß™‘Èπ∑¥ Õ∫
‚¥¬Õ“»—¬À≈—°°“√∑–≈ÿ∑–≈«ß¢ÕßÀ—«°¥25 ´÷Ëß„π°“√∑¥ Õ∫
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π’È‡≈◊Õ°„™â°“√∑¥ Õ∫·∫∫™Õ√å‡Õ¥â«¬‡§√◊ËÕß¥Ÿ‚√¡‘‡µÕ√å·∫∫‡Õ
‡π◊ËÕß®“°Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å∑’Ë„™â„π°“√∑¥ Õ∫¡’≈—°…≥–
‡ªìπ¬“ß —ß‡§√“–Àå∑’Ë§àÕπ¢â“ßπ‘Ë¡ ´÷Ëßª°µ‘®–¡’§à“§«“¡·¢Áßº‘«
·∫∫™Õ√å‡ÕÕ¬Ÿà∑’Ë™à«ß 30 ∂÷ß 9526 ‚¥¬ ¡∫—µ‘§«“¡·¢ÁßÀ√◊Õ
§«“¡π‘Ë¡¢Õß¬“ß®–¢÷ÈπÕ¬Ÿà°—∫Õ—µ√“ à«π¢Õß à«π·¢Áß·≈– à«ππ‘Ë¡
∑’ËÕ¬Ÿà¿“¬„π¬“ß ≈—°…≥–°“√∑¥ Õ∫·∫∫π’È –∑âÕπ∂÷ß≈—°…≥–
°“√∑”ß“π¢Õß∑—πµ·æ∑¬å∑’Ë„™â‡§√◊ËÕß¡◊Õ ‡™àπ ª“°§’∫‡æ◊ËÕ§’∫
Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å„ à„π√àÕß¢Õß·∫√Á°‡°µ ´÷Ëß§à“∑’Ë«—¥‰¥â
Õ¬Ÿà„π™à«ßª√–¡“≥ 60 ∂÷ß 65 ∑ÿ°°≈ÿà¡°“√∑¥ Õ∫· ¥ß„Àâ
‡ÀÁπ«à“ §à“§«“¡·¢Áß·∫∫™Õ√å‡Õ‰¡à‡ª≈’Ë¬π·ª≈ß‡¡◊ËÕºà“π°“√
·™à„ππÈ”°≈—Ëπ∑’ËÕÿ≥À¿Ÿ¡‘ 37 ± 2 Õß »“‡´≈‡´’¬ ‡ªìπ‡«≈“ 28 «—π
°Áµ“¡ „π°“√∑¥ Õ∫π’È‰¡à‰¥â∑”°“√¬◊¥™‘Èπ∑¥ Õ∫ÕÕ° ´÷Ëß
Õ“®∑”„Àâ§à“§«“¡·¢Áßº‘«∑’Ë‰¥â‰¡àµ√ß°≈—∫§à“∑’Ë‰¥â„π§≈‘π‘° ‡π◊ËÕß
®“°°“√¬◊¥™‘Èπ∑¥ Õ∫®–∑”„Àâ‚§√ß √â“ß¿“¬„π¢Õß«— ¥ÿ‡°‘¥
°“√‡ª≈’Ë¬π·ª≈ß√Ÿª√à“ß  ·≈–Õ“®®–¡’°“√À≈ÿ¥ÕÕ°¢Õß “√
‡µ‘¡·µàßª√–‡¿∑æ≈“ µ‘‰´‡´Õ√å (platicizer) ´÷ËßÕ“®∑”„Àâ
™‘Èπ∑¥ Õ∫¡’§«“¡·¢Áßº‘«¡“°¢÷Èπµ“¡¡“

º≈°“√∑¥ Õ∫§«“¡µâ“π∑“π„π°“√µ‘¥ ’πÈ”™“À√◊Õ°“·ø
¢Õß™‘Èπ∑¥ Õ∫∑’Ë‡µ√’¬¡®“°·°π°≈“ßÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å
∑—Èß 3 ∫√‘…—∑æ∫«à“ §à“ ∆E ¢Õß·°π°≈“ßÕ’≈“ ‚µ‡¡Õ√‘°-
≈‘‡°‡®Õ√å∑’Ëºà“π°“√·™à„ππÈ”™“À√◊Õ°“·ø∑’Ë√–¬–‡«≈“ 1 ™—Ë«‚¡ß
·≈– 1 «—π¡’§à“ ∆E ‡æ‘Ë¡¢÷Èπ¡“°°«à“ 3.3 ∑ÿ°°≈ÿà¡°“√∑¥ Õ∫
´÷Ëß§à“∑’Ë‰¥â‡¡◊ËÕºà“π°“√·™à 1 ™—Ë«‚¡ß®–Õ¬Ÿà„π™à«ß 3.65 ∂÷ß 12.04
´÷Ëß¡“°°«à“ 3.3 ÷́Ëß‡ªìπ™à«ß∑’Ë “¬µ“ª°µ‘¢Õß¡πÿ…¬å∑ÿ°§π
 “¡“√∂·¬°§«“¡·µ°µà“ß¢Õß ’∑’Ë‡°‘¥¢÷Èπ‰¥â24 ·≈–®“°µ“√“ß∑’Ë
4 ®–æ∫«à“ §à“ b ¡’§à“ Ÿß¢÷Èπ À√◊Õ¡’§à“‰ª∑“ß§à“∫«° · ¥ß
„Àâ‡ÀÁπ«à“™‘Èπ∑¥ Õ∫¡’ ’‡À≈◊Õß‡æ‘Ë¡ Ÿß¢÷Èπ„π∑ÿ°°≈ÿà¡°“√∑¥ Õ∫
´÷Ëß· ¥ß«à“«— ¥ÿ‡°‘¥°“√µ‘¥ ’®“°™“À√◊Õ°“·ø‡¡◊ËÕ —¡º— °—∫¢Õß
‡À≈«¥—ß°≈à“«¿“¬„π‡«≈“‡æ’¬ß 1 ™—Ë«‚¡ß‡∑à“π—Èπ ‚¥¬°“√µ‘¥ ’
¢Õß«— ¥ÿ„π™àÕßª“°π—ÈπÕ“®®”·π°‡ªìπ 2 ™π‘¥„À≠àÊ §◊Õ
°“√µ‘¥ ’¿“¬πÕ°«— ¥ÿ (extrinsic staining) ·≈–°“√µ‘¥ ’
¿“¬„π«— ¥ÿ (intrinsic staining) ÷́Ëß®“°°“√∑¥ Õ∫π’Èæ∫«à“
«— ¥ÿ‚æ≈’¬Ÿ√’‡∑π “¡“√∂µ‘¥ ’∑—Èß¿“¬πÕ°·≈–¿“¬„π«— ¥ÿ‰¥â
‡π◊ËÕß®“°°“√∑¥ Õ∫π’È°àÕπ°“√«—¥ ’‰¥âπ”™‘Èπ∑¥ Õ∫‰ª —Ëπ¥â«¬
‡§√◊ËÕßÕÿ≈µ√“‚´π‘§‡æ◊ËÕ°”®—¥°“√µ‘¥ ’·∫∫¿“¬πÕ° ·≈–«—¥
§à“°“√µ‘¥ ’‡©æ“–¿“¬„π«— ¥ÿ‡∑à“π—Èπ ®“°º≈°“√∑¥ Õ∫¢â“ßµâπ
´÷Ëß„™âÕ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å™π‘¥„ ‰¡à¡’ ’æ∫«à“ À≈—ß·™à™‘Èπ

∑¥ Õ∫„ππÈ”™“À√◊Õ°“·ø‡æ’¬ß·§à 1 ™—Ë«‚¡ß°Á∑”„Àâ«— ¥ÿ‚æ≈’
¬Ÿ√’‡∑πµ‘¥ ’‰¥â ·≈–À≈—ß®“°«—¥§à“ CIELab ºŸâ∑”«‘®—¬‰¥â∑”°“√
ºà“°≈“ß™‘Èπ∑¥ Õ∫  ·≈–æ∫«à“¡’°“√ ÷́¡ºà“π¢Õß ’®“°πÈ”™“À√◊Õ
°“·ø®√‘ß ‚¥¬°≈‰°°“√µ‘¥ ’¢Õß«— ¥ÿ∑’Ë„™â„π™àÕßª“°Õ“®·∫àß
‰¥â‡ªìπ 2 °≈‰°„À≠àÊ §◊Õ §«“¡¡’¢—È«¢Õßµ—««— ¥ÿ‡Õß ·≈–°“√
¡’√Ÿæ√ÿπ‡≈Á°Ê ¿“¬„πµ—««— ¥ÿ ®“° Ÿµ√‚§√ß √â“ß¢Õß “√‚æ≈’
¬Ÿ√’‡∑πæ∫«à“¡’≈—°…≥–§«“¡‡ªìπ¢—È«‡≈Á°πâÕ¬®“°‰π‚µ√‡®π8-10

∑’ËÕ¬Ÿà¿“¬„π‚¡‡≈°ÿ≈¢Õß«— ¥ÿ ´÷ËßÕ“®‡Àπ’Ë¬«π”„Àâ‡°‘¥°“√
µ‘¥ ’¢Õß§√“∫™“ À√◊Õ°“·ø‰¥âßà“¬ À√◊ÕÕ“®‡°‘¥®“°√Ÿæ√ÿπ
√–À«à“ß‚§√ß √â“ß‚¡‡≈°ÿ≈¢Õß™‘Èπ«— ¥ÿ‡Õß ÷́Ëß‡¡◊ËÕ‡°‘¥°“√¬◊¥
ÕÕ°¢Õßµ—««— ¥ÿ®–∑”„Àâ‡°‘¥°“√·∑√°´÷¡‡¢â“‰ª¢Õß “√≈–≈“¬
™“À√◊Õ°“·ø ÷́Ëß àßº≈„Àâ‡°‘¥°“√µ‘¥ ’¢Õß«— ¥ÿµ“¡¡“‰¥â

 √ÿª

Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å‡ªìπ‡§√◊ËÕß¡◊Õ∑“ß∑—πµ°√√¡®—¥
øíπ∑’Ë à«π¡“°º≈‘µ®“°«— ¥ÿª√–‡¿∑‚æ≈’¬Ÿ√’‡∑π °“√»÷°…“
 ¡∫—µ‘∑“ß°≈·≈–°“¬¿“ææ∫«à“ §à“·√ß¥÷ß≈¥≈ßª√–¡“≥
√âÕ¬≈– 50 À≈—ß·™à«— ¥ÿ„ππÈ”°≈—Ëπ‡ªìπ√–¬–‡«≈“ 1 «—π ·µà
§«“¡·¢Áßº‘«¢Õß«— ¥ÿ‰¡à¡’§«“¡·µ°µà“ß°—πµ“¡√–¬–‡«≈“
°“√·™à„ππÈ”°≈—Ëπ ·≈–¬—ßæ∫«à“™‘Èπ∑¥ Õ∫ “¡“√∂µ‘¥ ’®“°
πÈ”™“·≈–°“·ø ‚¥¬¡’§à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’¡“°°«à“ 3.3
‡¡◊ËÕºà“π°“√·™à„π¢Õß‡À≈«¥—ß°≈à“« 1 ™—Ë«‚¡ß ÷́Ëß¢âÕ¡Ÿ≈‡À≈à“π’È
Õ“®π”‰ª„™â‡ªìπ§à“Õâ“ßÕ‘ß ”À√—∫°“√æ—≤π“ª√—∫ª√ÿß·≈–º≈‘µ
Õ’≈“ ‚µ‡¡Õ√‘°≈‘‡°‡®Õ√å‡æ◊ËÕ„™â„πß“π∑—πµ°√√¡®—¥øíπµàÕ‰ª
„πÕπ“§µ

°‘µµ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥∫ÿ§≈“°√¢Õß»Ÿπ¬å«‘®—¬∑—πµ«— ¥ÿ
»“ µ√å·≈–¿“§«‘™“∑—πµæ¬“∏‘«‘∑¬“ §≥–∑—πµ·æ∑¬»“ µ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∫√‘…—∑ §—≈‡≈Õ‚°≈‚∫≈ ®”°—¥
 ”π—°«‘®—¬·≈–æ—≤π“«‘∑¬“°“√À≈—ß°“√‡°Á∫‡°’Ë¬«·≈–·ª√√Ÿª
º≈‘µº≈°“√‡°…µ√ °√–∑√«ß‡°…µ√·≈– À°√≥å ∑’Ë„Àâ§«“¡
™à«¬‡À≈◊Õ·≈–„Àâ§«“¡‡Õ◊ÈÕ‡øóôÕÕ¬à“ß¥’¬‘Ëß  ”À√—∫°“√∑”ß“π
«‘®—¬ ß“π«‘®—¬π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“°∑ÿπæ—≤π“«‘™“°“√
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ 100 ªï
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Abstract

Objective To study the mechanical and physical properties of commercially available orthodontic
elastomeric ligatures.

Materials and methods For the mechanical test, the elastomeric ligatures were divided into seven
groups (n=20 for each group) according to commercial companies. The initial tensile force and the
force after immersion in distilled water for 1, 7 and 28 days of specimens were measured by Lloyd
Universal Testing Machine with the method modified form ISO 21606. For the surface hardness test,
10 specimens from each group were measured for the initial surface hardness by Durometer Shore A.
They were then immersed in distilled water for 1, 7, and 28 days and measured for the surface
hardness again at each time period. In the case of color staining resistance test, the specimens
were immersed in tea or coffee solution for 1 hour and 1 day and the different color value (∆E) was
measured by spectrophotometer at each time interval. One way ANOVA and Bonferroni multiple
comparisons were used to analyze the data from the tensile force and the surface hardness tests.

Results The results showed that the tensile force of elastomeric ligatures of all groups after immersion
in distilled water for 1, 7, and 28 days was significantly lower than the initial force (p < 0.05). The force
was 40-60% decreased after 1 day of water immersion. The tensile force was not significantly different
(p > 0.05) when compared among the specimens immersed in the distilled water at different time
periods. The surface hardness Shore A of all groups was not significantly different (p > 0.05) at every
immersion time. For the color staining resistance, the specimens showed the difference color value
(∆E) higher than 3.3 after 1 hour of immersion in tea or coffee solution.

Conclusion The tensile force of the elastomeric ligature was decreased after 1 day of immersion in
distilled water and the surface hardness of specimens was not altered at every immersion time. In addition,
the specimens demonstrated the color change after 1 hour of immersion in tea or coffee solution.

(CU Dent J. 2009;32:11-22)

Key words: color staining resistance; elastomeric ligature; surface hardness Shore A; tensile force


