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∫∑§—¥¬àÕ
 “√¬÷¥øíπ‡∑’¬¡‡ªìπº≈‘μ¿—≥±å∑“ß∑—πμ°√√¡∑’Ë„™â ”À√—∫ àß‡ √‘¡°“√¬÷¥μ‘¥¢Õßøíπ-

‡∑’¬¡∑’Ë¡’ª√–«—μ‘°“√„™â¬“«π“π‡ªìπ»μ«√√…  “√¬÷¥øíπ‡∑’¬¡™π‘¥ºß·≈–‡æ ∑å‡ªìπ√Ÿª·∫∫∑’Ë
¡’®”Àπà“¬‚¥¬∑—Ë«‰ª ‡®≈‡ªìπ√Ÿª·∫∫∑’Ëπà“ π„®‡æ√“– “¡“√∂∑”„Àâ‡°‘¥§«“¡√Ÿâ ÷° ∫“¬¢≥–„™â
°“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ ¡∫—μ‘°“√¬÷¥μ‘¥¢Õß “√¬÷¥øíπ‡∑’¬¡™π‘¥‡®≈∑’Ë‡μ√’¬¡
®“° “√°àÕ‡®≈ 9 ™π‘¥ §◊Õ ·ªÑßæ√’‡®≈Õ—≈ø“ ºß∫ÿ° °—¡∑√“°“·§π∑å °—«°—¡ ·´π·∑π°—¡
§“√å∫Õ°´’‡¡∑‘≈‡´≈≈Ÿ‚≈  ‰Œ¥√Õ°´’‡Õ∑‘≈‡´≈≈Ÿ‚≈  ‰Œ¥√Õ°´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈  ·≈–
§“√å∫ÕæÕ≈ ‚¥¬‡ª√’¬∫‡∑’¬∫°—∫ “√¬÷¥øíπ‡∑’¬¡∑“ß°“√§â“ 3 º≈‘μ¿—≥±å (ºß 1 ·≈–‡æ ∑å 2)
‡®≈®”π«π 39  Ÿμ√ ∂Ÿ°‡μ√’¬¡¢÷Èπ‚¥¬°“√º ¡ “√°àÕ‡®≈°—∫πÈ”°≈—Ëπ ∑¥ Õ∫°“√¬÷¥μ‘¥¥â«¬
«‘ ∏’ æ’‰Õ-2 º≈§◊Õ §à“·√ß¬÷¥μ‘¥¢Õß‡®≈∑—ÈßÀ¡¥¡’§à“Õ¬Ÿà„π™à«ß 4.7 ∂÷ß 34.3 π‘«μ—π ´÷Ë ß
§√Õ∫§≈ÿ¡§à“·√ß¬÷¥μ‘¥¢Õß “√¬÷¥øíπ‡∑’¬¡∑“ß°“√§â“ (ºß = 10.5±1.7 π‘«μ—π ‡æ ∑å = 19.0±1.0
·≈– 20.2±2.1 π‘«μ—π) ®“°°“√«‘‡§√“–Àå∑“ß ∂‘μ‘¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫¡’
ªí®®—¬‡¥’¬«·≈–§«“¡·μ°μà“ß√–À«à“ß°≈ÿà¡∑’Ë√–¥—∫π—¬ ”§—≠√âÕ¬≈– 5.0 ªí≠À“„π°“√‡μ√’¬¡
‡®≈·≈–≈—°…≥–¢Õß‡®≈∂Ÿ°ª√–‡¡‘π ∑”„Àâ “¡“√∂ √ÿª‰¥â«à“ ¡’ “√°àÕ‡®≈®”π«π 7 ™π‘¥
∂Ÿ°§—¥‡≈◊Õ°‡æ◊ËÕ»÷°…“·≈–æ—≤π“μàÕ‰ª §◊Õ §Õπ®—° °—¡∑√“°“·§π∑å °—«°—¡ §“√å∫Õ° ’́‡¡∑‘≈-
‡´≈≈Ÿ‚≈  ‰Œ¥√Õ° ’́‡Õ∑‘≈‡´≈≈Ÿ‚≈  ‰Œ¥√Õ° ’́æ√Õæ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈  ·≈–§“√å∫ÕæÕ≈

∫∑π”

 “√¬÷¥øíπ‡∑’¬¡‡ªìπº≈‘μ¿—≥±å∑’Ë‡°‘¥¢÷Èπ¡“μ—Èß·μà»μ«√√…∑’Ë 18 μÕπª≈“¬1,2 ‚¥¬¡’
«—μ∂ÿª√– ß§åÀ≈—° §◊Õ ‡æ◊ËÕ àß‡ √‘¡°“√μ‘¥Õ¬Ÿà·≈–‡ ∂’¬√¿“æ¢Õßøíπ‡∑’¬¡ º≈∑’Ë‰¥âμ“¡¡“
§◊Õ°“√¡’ ¡√√∂π–„π°“√∫¥‡§’È¬«∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ‡π◊ËÕß®“°øíπ‡∑’¬¡¡’°“√‡§≈◊ËÕπ¢¬—∫¢≥–„™â
ß“π≈¥πâÕ¬≈ß3-5 ·≈–™à«¬„Àâ¡’§«“¡¡—Ëπ„®„π°“√„™âøíπ‡∑’¬¡¡“°¬‘Ëß¢÷Èπ

®“°Õ¥’μ∂÷ßªí®®ÿ∫—π “√¬÷¥øíπ‡∑’¬¡‰¥â√—∫°“√æ—≤π“∑—Èß„π à«π¢Õß√Ÿª·∫∫º≈‘μ¿—≥±å
·≈– à«πº ¡6 ‡æ◊ËÕ„Àâ„™âß“π‰¥â –¥«°¬‘Ëß¢÷Èπ ·≈–¡’ª√– ‘∑∏‘¿“æ„π°“√‡ √‘¡°“√¬÷¥μ‘¥‰¥â¥’
¬‘Ëß¢÷Èπ

º≈‘μ¿—≥±å “√¬÷¥øíπ‡∑’¬¡∑“ß°“√§â“¡’Õ¬Ÿà 5 √Ÿª·∫∫ §◊Õ ºß ‡æ ∑å §√’¡ ·ºàππ«¡
(cushion pad) ·≈–·∂∫ “√¬÷¥ (adhesive strip)  “√¬÷¥øíπ‡∑’¬¡√Ÿª·∫∫§√’¡„π§«“¡À¡“¬
¢Õß∫√‘…—∑ºŸâº≈‘μ §◊Õ º≈‘μ¿—≥±å∑’Ë¡’§«“¡ÕàÕππÿà¡¡“°°«à“‡æ ∑å ·μà‡¡◊ËÕæ‘®“√≥“μ“¡§«“¡-
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À¡“¬¢Õß‡¿ —™μ”√—∫·≈â«º≈‘μ¿—≥±å¥—ß°≈à“«¬—ß§ß®—¥Õ¬Ÿà„π°≈ÿà¡
‡æ ∑å7  ”À√—∫·ºàππ«¡·≈–·∂∫ “√¬÷¥π—Èπ‡ªìπº≈‘μ¿—≥±å
≈—°…≥–‡¥’¬«°—π ‡æ’¬ß·μà¡’√Ÿª√à“ß∑’Ëμà“ß°—π ·ºàππ«¡∂Ÿ°μ—¥„Àâ¡’
√Ÿª√à“ßμ“¡∞“πøíπ‡∑’¬¡ ¢≥–∑’Ë·∂∫ “√¬÷¥¡’≈—°…≥–‡ªìπ‡ âπ «‘∏’
°“√„™â§◊Õ π”¡“μ‘¥‰«â∑’Ëº‘«¥â“π‡π◊ÈÕ‡¬◊ËÕ¢Õßøíπ‡∑’¬¡ æ√¡πÈ”„Àâ™ÿà¡
·≈â«π”‡¢â“ª“° ·μà‡π◊ËÕß®“° “√¬÷¥™π‘¥·ºàπ∫“ßº≈‘μ¿—≥±å¡’ à«π
ª√–°Õ∫∑’Ë‰¡à≈–≈“¬πÈ” μ—«Õ¬à“ß‡™àπ ºâ“∑Õ (woven cloth)8 ‰¡‚§√-
‰ø‡∫Õ√å (microfiber)9 ‚´‡¥’¬¡Õ—≈®‘‡πμ (sodium alginate)10 ÷́Ëß¢“¥
 ¡∫—μ‘°“√‰À≈·ºà ®÷ß¡’°“√°¥‡π◊ÈÕ‡¬◊ËÕ„π∫“ß∫√‘‡«≥  “√¬÷¥√Ÿª·∫∫
π’È®÷ß∂Ÿ°®”·π°°≈ÿà¡ÕÕ°‰ªμà“ßÀ“°11

°“√„™â “√¬÷¥øíπ‡∑’¬¡™π‘¥ºß¡—°®–ª√– ∫ªí≠À“‰¡à
 “¡“√∂‚√¬ “√¬÷¥„Àâ∑—Ë«∞“πøíπ‡∑’¬¡‰¥âÕ¬à“ß ¡Ë”‡ ¡Õ ª√–°Õ∫
°—∫‰¡à “¡“√∂ àß‡ √‘¡°“√¬÷¥μ‘¥‰¥â∑—π∑’‡π◊ËÕß®“°μâÕß√Õ„Àâºß
 “√¬÷¥¥Ÿ¥πÈ”·≈–¡’≈—°…≥–‡ªìπ‡¡◊Õ°‡Àπ’¬«°àÕπ ‡æ ∑å‡ªìπ√Ÿª·∫∫
º≈‘μ¿—≥±å∑’Ë„™âßà“¬·≈–„™â –¥«°‡π◊ËÕß®“°¡’¬“¢’Èº÷Èß (ointment)
™à«¬ª√– “πºß “√¬÷¥„Àâ√«¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π ‰À≈·ºà‰¥â‡¡◊ËÕ√—∫
·√ß°¥ ·≈–∑”„Àâøíπ‡∑’¬¡¬÷¥μ‘¥°—∫‡π◊ÈÕ‡¬◊ËÕ‰¥â∑—π∑’∑’Ë„ à §«“¡Àπ◊¥
¢Õß‡æ ∑å®–‡æ‘Ë¡ Ÿß¢÷Èπ‡¡◊ËÕºß “√¬÷¥¥Ÿ¥´—∫πÈ”·≈–æÕßμ—«°≈“¬‡ªìπ
‡¡◊Õ°‡Àπ’¬« ‚¥¬·√ß¬÷¥μ‘¥®–¡’§à“ Ÿß ÿ¥‡¡◊ËÕºß “√¬÷¥æÕßμ—«®π
°√–∑—Ëß·μà≈–Õπÿ¿“§¡“™‘¥°—π·≈–‡™◊ËÕ¡ª√– “π‡¢â“¥â«¬°—π μàÕ
®“°π—Èπ§à“·√ß¬÷¥μ‘¥®÷ß§àÕ¬ Ê ≈¥μË”≈ßμ“¡ª√‘¡“≥°“√¥Ÿ¥´—∫πÈ”12

«‘∏’°“√„™â§◊Õ ∫’∫‡æ ∑å≈ß∫π¥â“π‡π◊ÈÕ‡¬◊ËÕ¢Õßøíπ‡∑’¬¡ π”‡¢â“ª“°
°¥øíπ‡∑’¬¡„Àâ·π∫ π‘∑°—∫‡π◊ÈÕ‡¬◊ËÕ ·≈â«®÷ß°—¥øíπ‡æ◊ËÕ„Àâøíπ‡∑’¬¡
Õ¬Ÿà„πμ”·Àπàß§«“¡ —¡æ—π∏å∑’Ë∂Ÿ°μâÕß °√≥’∑’Ë„™â‡æ ∑å§«“¡Àπ◊¥-
 Ÿß °“√·μâ¡ “√¬÷¥„Àâ‡ªìπ®ÿ¥‡≈Á° Ê „°≈â Ê °—πÀ≈“¬μ”·Àπàß11

À√◊Õ°“√‡°≈’Ë¬ “√¬÷¥„Àâ∑—Ë«°àÕπ„ à13 ®–™à«¬≈¥ªí≠À“§«“¡‰¡à
 ¡Ë”‡ ¡Õ¢Õß “√¬÷¥‰¥âÕ¬à“ß¥’

ªí≠À“ ”§—≠ª√–°“√Àπ÷Ëß¢Õß “√¬÷¥øíπ‡∑’¬¡™π‘¥ºß·≈–
‡æ ∑å§◊Õ §«“¡μâÕß°“√πÈ”¢Õßºß “√¬÷¥∑’Ë¡’ Ÿß®πÕ“®‡ªìπªí≠À“
°—∫ºŸâ„™â‰¥â ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π∫√‘‡«≥‡æ¥“πª“°∑’Ë¡’πÈ”≈“¬¡“
À≈àÕ‡≈’È¬ßπâÕ¬ √«¡∑—ÈßºŸâ∑’Ëª√– ∫°—∫ ¿“«–ª“°·Àâß ‡™àπ ºŸâ ŸßÕ“¬ÿ
ºŸâªÉ«¬∑’Ë¡’ªí≠À“μàÕ¡πÈ”≈“¬ À√◊ÕºŸâ∑’Ë‡§¬‰¥â√—∫√—ß ’√—°…“∫√‘‡«≥
»’√…–·≈–≈”§Õ¡“·≈â« ·¡â«à“°“√æ√¡πÈ”‡æ◊ËÕ„Àâºß “√¬÷¥æÕßμ—«
∫â“ß°àÕπ„ à®– “¡“√∂∫√√‡∑“ªí≠À“π’È‰¥â ·μà°“√°–ª√‘¡“≥πÈ”„Àâ
æÕ‡À¡“–μâÕßÕ“»—¬°“√≈Õßº‘¥≈Õß∂Ÿ°®π°√–∑—Ëß‡°‘¥§«“¡™”π“≠
÷́ËßμâÕß„™â‡«≈“æÕ ¡§«√

‡®≈‡ªìπ√Ÿª·∫∫Àπ÷Ëß¢Õß‡¿ —™μ”√—∫∑’Ë¡’‚§√ß √â“ßª√–°Õ∫
¥â«¬ “¬‚´àæÕ≈‘‡¡Õ√å∑’Ë‡°’Ë¬«æ—π°—π·≈–·¢«π≈Õ¬Õ¬Ÿà„π¢Õß‡À≈«
‡®≈‡μ√’¬¡¢÷Èπ‚¥¬°“√º ¡ “√°àÕ‡®≈ (gel former) °—∫μ—«∑”≈–≈“¬

‡®≈∑’Ë‰¥â®–¡’§«“¡Àπ◊¥∑’Ë·μ°μà“ß°—π‰ªμ“¡ª√‘¡“≥·≈–™π‘¥¢Õß
 “√°àÕ‡®≈ ¥â«¬ ¡∫—μ‘‰À≈·ºà‰¥â¥’ ª√–°Õ∫°—∫„Àâ°“√À≈àÕ≈◊Ëπ
·≈–§ß§«“¡™ÿà¡™◊Èπ¢Õßº‘«7 °“√‡μ√’¬¡ “√¬÷¥øíπ‡∑’¬¡„ÀâÕ¬Ÿà„π√Ÿª
‡®≈®÷ßπà“®–‡ªìπª√–‚¬™πå ”À√—∫ºŸâ„™âøíπ‡∑’¬¡

 “√°àÕ‡®≈‡ªìπ “√∑’Ëπ‘¬¡„™â°—π„πÕÿμ “À°√√¡Õ“À“√‡æ◊ËÕ
ª√—∫ª√ÿß§ÿ≥¿“æ¢ÕßÕ“À“√ ‚¥¬∑”Àπâ“∑’Ë‡ªìπ “√‡æ‘Ë¡§«“¡§ßμ—«
 “√‡æ‘Ë¡§«“¡Àπ◊¥ Õ‘¡—≈´‘‰øÕ‘ß‡Õ‡®πμå (emulsifying agent) ·≈–
 “√∑”„Àâ‡°‘¥øî≈å¡14 „πÕÿμ “À°√√¡¬“π‘¬¡„™â‡æ◊ËÕ‡ªìπ√–∫∫π”
 àß¬“ (drug delivery system)7

ªí®®ÿ∫—π¡’ “√°àÕ‡®≈„Àâ‡≈◊Õ°„™â¡“°¡“¬À≈“¬™π‘¥ ∑—Èß∑’Ë
‡ªìπ “√∏√√¡™“μ‘ μ—«Õ¬à“ß‡™àπ ·ªÑß ¬“ß®“°μâπ‰¡â ¬“ß®“°‡¡≈Á¥
æ◊™ ¬“ß®“°°√–∫«π°“√À¡—°‚¥¬®ÿ≈‘π∑√’¬å ·≈– “√ °—¥®“°
 “À√à“¬∑–‡≈  “√∏√√¡™“μ‘¥—¥·ª√ ·≈– “√ —ß‡§√“–Àå μ—«Õ¬à“ß
‡™àπ æÕ≈‘‰«π‘≈‰æ‚√≈‘¥’π (polyvinyl pyrrolidene) æÕ≈‘‡Õ∑‘≈’πÕÕ°‰´¥å
(polyethylene oxide)14 æÕ≈‘‰«π‘≈·Õ≈°ÕŒÕ≈å (polyvinyl alcohol) ·≈–
°√¥æÕ≈‘Õ–§√‘≈‘° (polyacrylic acid)7

‡π◊ËÕß®“°‡®≈‡ªìπ√Ÿª·∫∫∑’Ë‡À¡“– ¡ ”À√—∫‡ªìπ “√¬÷¥-
øíπ‡∑’¬¡ ª√–°Õ∫°—∫„π¢≥–π’È¬—ß¡’§«“¡®”‡ªìπμâÕß´◊ÈÕ “√¬÷¥-
øíπ‡∑’¬¡®“°μà“ßª√–‡∑» ª√–‡∑»‰∑¬®÷ß§«√∑’Ë®–º≈‘μ “√¬÷¥øíπ-
‡∑’¬¡¢÷Èπ‡Õß„π√Ÿª‡®≈‡æ◊ËÕ‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß ·μà‡π◊ËÕß®“°¡’ “√
°àÕ‡®≈®”π«π¡“°∑’Ë “¡“√∂π”¡“„™â‰¥â °“√»÷°…“π’È®÷ß‡≈◊Õ° “√
°àÕ‡®≈‡æ’¬ß∫“ß™π‘¥¡“„™â„π°“√‡μ√’¬¡‡®≈ ”À√—∫∑¥ Õ∫ ‚¥¬
‡ª√’¬∫‡∑’¬∫·√ß¬÷¥μ‘¥°—∫ “√¬÷¥øíπ‡∑’¬¡∑“ß°“√§â“ ™π‘¥ºß 1
º≈‘μ¿—≥±å §◊Õ ‡¥π ‡μÁ∑ (Den-stet) ·≈–™π‘¥‡æ ∑å 2 º≈‘μ¿—≥±å
§◊Õ øîμμ‘‡¥π∑å (Fitty dent) ·≈–æÕ≈‘‡¥π∑å (Polydent) ‚¥¬„™â«‘∏’
°“√∑¥ Õ∫°“√¬÷¥μ‘¥πÕ°°“¬∑’Ë¡’™◊ËÕ«à“ æ’‰Õ-2 (Pi 2)15

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

«— ¥ÿ
 “√°àÕ‡®≈∑’Ë„™â„π°“√»÷°…“π’È¡’ 9 ™π‘¥ §◊Õ ·ªÑßæ√’‡®≈Õ—≈ø“

(pregel �-starch: P) °—«°—¡ (guar gum: GG) §Õπ®—° (konjak: K) À√◊Õ
ºß∫ÿ° °—¡∑√“°“·§π∑å (gum tragacanth: GT) ·´π·∑π°—¡ (xanthan
gum: X) §“√å∫Õ°´’‡¡∑‘≈‡´≈≈å≈Ÿ‚≈  (carboxymethyl cellulose: C)
‰Œ¥√Õ°´’‡Õ∑‘≈‡´≈≈Ÿ‚≈  (hydroxyethyl cellulose: H) ‰Œ¥√Õ°´’-
‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈  (hydroxypropylmethyl cellulose: HP) ·≈–
§“√å∫ÕæÕ≈ (carbopol: CP)  à«πº≈‘μ¿—≥±å “√¬÷¥øíπ‡∑’¬¡∑“ß
°“√§â“∑’Ë„™â ”À√—∫°“√‡ª√’¬∫‡∑’¬∫ §◊Õ ‡¥π ‡μÁ∑ (Associated dental
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products, England) øîμμ‘‡¥π∑å (Fittydent international, Australia) ·≈–
æÕ≈‘‡¥π∑å (Block drug company, Ireland)

°“√‡μ√’¬¡‡®≈
‡®≈∑’Ë„™â„π°“√∑¥ Õ∫§√—Èßπ’È¡’∑—ÈßÀ¡¥ 39  Ÿμ√ ´÷Ëß‡μ√’¬¡

‚¥¬°“√º ¡ “√°àÕ‡®≈°—∫πÈ”°≈—Ëπ„Àâ¡’§«“¡‡¢â¡¢âπ¥—ß· ¥ß„π
μ“√“ß∑’Ë 1 ‡√‘Ë¡®“°°“√°«πº ¡‚¥¬‰¡âæ“¬„Àâ à«πº ¡√«¡μ—«
°—π°àÕπ ®“°π—Èπ®÷ß°«π‚¥¬„™â‡§√◊ËÕßªíòπ‡æ◊ËÕ„Àâ‡®≈‡ªìπ‡π◊ÈÕ‡¥’¬«°—π
¬‘Ëß¢÷Èπ æ—°‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 4 ™—Ë«‚¡ß ®÷ß∫√√®ÿ„ à¿“™π–·≈–∑”„Àâ
ª√“»®“°‡™◊ÈÕ‚¥¬„™âÀ¡âÕπ÷ËßÕ—¥‰ÕπÈ”  ”À√—∫§“√å∫ÕæÕ≈‰¥âª√—∫
 ¿“æ„Àâ‡ªìπ°≈“ß¥â«¬ “√≈–≈“¬‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å (sodium
hydroxide; NaOH) °àÕπ°“√∑”„Àâª√“»®“°‡™◊ÈÕ

∑¥ Õ∫§«“¡Àπ◊¥¢Õß‡®≈
∫√√®ÿ‡®≈πÈ”Àπ—° 15 °√—¡ ≈ß„πÀ≈Õ¥∑’Ë„™â°—∫‡§√◊ËÕßÀ¡ÿπ

‡À«’Ë¬ß (centrifuge) π”‰ªªíòπ¥â«¬§«“¡‡√Á« 5,000 √Õ∫/π“∑’ ‡æ◊ËÕ
Õ—¥‰≈àøÕßÕ“°“»„π‡π◊ÈÕ‡®≈ «—¥§«“¡Àπ◊¥¥â«¬‡§√◊ËÕß∫√Ÿ°øî≈¥å
(Brookfield DV II plus programmable viscometer) ‚¥¬„™â‡¢Á¡«—¥‡∫Õ√å
7 ‡¥‘π‡§√◊ËÕß¥â«¬§«“¡‡√Á« 50 √Õ∫μàÕπ“∑’ ∑’ËÕÿ≥À¿Ÿ¡‘ 25 Õß»“-
‡´≈‡ ’́¬  «—¥§«“¡Àπ◊¥ Ÿμ√≈– 10 μ—«Õ¬à“ß

∑¥ Õ∫°“√¬÷¥μ‘¥
°“√∑¥ Õ∫°“√¬÷¥μ‘¥„™â«‘∏’°“√∑¥ Õ∫πÕ°°“¬¥â«¬«‘∏’

æ’‰Õ-2 ´÷Ëß„™â·ªÑπÀπ—ß ÿ°√ ”À√—∫‡ªìπμ—«·∑π¢Õß‡Àß◊Õ° „™â·ªÑπ
‡√´‘πÕ–§√‘≈‘° ”À√—∫‡ªìπμ—«·∑π¢Õßøíπ‡∑’¬¡ ·≈–„™â‡§√◊ËÕß∑¥ Õ∫
 “°≈ (Lloyd universal testing machine)  ”À√—∫§«∫§ÿ¡°“√∑¥ Õ∫15

«‘∏’°“√∑¥ Õ∫ §◊Õ π” “√¬÷¥™π‘¥‡®≈À√◊Õ‡æ ∑åª√‘¡“μ√ 2 ¡‘≈≈‘-
≈‘μ√ ∑“„Àâ∑—Ë«∫π·ªÑπ‡√´‘πÕ–§√‘≈‘° π”‰ª¬÷¥°—∫·¢π®—∫¥â“π≈à“ß
®“°π—Èππ”·ªÑπÀπ—ß ÿ°√∑’Ë·™àÕ¬Ÿà„ππÈ”‡°≈◊Õ¡“´—∫¥â«¬°√–¥“…∑‘™™Ÿ
·≈â«π”‰ª¬÷¥°—∫·¢π®—∫¥â“π∫π ·≈â«®÷ß§«∫§ÿ¡‡§√◊ËÕß„Àâ‡§≈◊ËÕπ
·¢π®—∫¥â“π∫π∫π≈ß¡“®π°√–∑—Ëßº‘«Àπâ“¢ÕßÀπ—ß ÿ°√ —¡º— °—∫
ªÿÉ¡°”Àπ¥√–¬–À¬ÿ¥ μ—Èß ∂“π–‡§√◊ËÕß„Àâ°¥¥â«¬·√ß 20 π‘«μ—π
π“π 15 «‘π“∑’ ·≈â«®÷ß‡§≈◊ËÕπ¢÷Èπ¥â«¬§«“¡‡√Á« 10 ¡‘≈≈‘‡¡μ√μàÕπ“∑’
∫—π∑÷°§à“·√ß¥÷ß Ÿß ÿ¥  ”À√—∫ “√¬÷¥øíπ‡∑’¬¡™π‘¥ºß „Àâ‚√¬ºß
 “√¬÷¥ 0.5 °√—¡≈ß∫π·ªÑπ‡√´‘πÕ–§√‘≈‘°  ‡ª√¬åπÈ”≈ß‰ª®”π«π
5 §√—Èß («“ßÀ—«©’¥Àà“ß®“°·ªÑπª√–¡“≥ 6 π‘È«) √Õ 5 π“∑’ ®÷ßπ”
¡“∑¥ Õ∫¥â«¬«‘∏’°“√‡¥’¬«°—π ∑”°“√∑¥ Õ∫°“√¬÷¥μ‘¥°≈ÿà¡≈–
10 μ—«Õ¬à“ß ‚¥¬À≈—ß°“√∑¥ Õ∫∑ÿ°§√—Èß‰¥â∑”§«“¡ –Õ“¥·ªÑπ
∑¥ Õ∫‚¥¬„™âπÈ”√à«¡°—∫°“√·ª√ß‡æ◊ËÕ°”®—¥ “√¬÷¥∑’Ëμ°§â“ß°àÕπ

π”‰ª„™â∑¥ Õ∫°—∫μ—«Õ¬à“ß∂—¥‰ª

«‘‡§√“–Àå¢âÕ¡Ÿ≈
π”¢âÕ¡Ÿ≈·√ß¬÷¥μ‘¥¢Õß “√¬÷¥øíπ‡∑’¬¡¡“«‘‡§√“–Àå∑“ß

 ∂‘μ‘¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫¡’ªí®®—¬‡¥’¬« (one way
analysis of variance; ANOVA) ·≈–«‘‡§√“–Àå§«“¡·μ°μà“ß√–À«à“ß
°≈ÿà¡¥â«¬«‘∏’∑“¡Œ“π (Tamhane) ∑’Ë√–¥—∫π—¬ ”§—≠√âÕ¬≈– 5.0

º≈

°“√¬÷¥μ‘¥‡ªìπ ¡∫—μ‘∑’Ë· ¥ß∂÷ßª√– ‘∑∏‘¿“æ°“√„™â “√¬÷¥-
øíπ‡∑’¬¡  “√¬÷¥§«√„Àâ·√ß¬÷¥μ‘¥∑’Ë‡æ’¬ßæÕ ”À√—∫°“√„™âß“πøíπ-
‡∑’¬¡μ“¡ª°μ‘ ®“°°“√∑¥ Õ∫·√ß¬÷¥μ‘¥¢Õß “√¬÷¥øíπ‡∑’¬¡
∑“ß°“√§â“ 3 º≈‘μ¿—≥±åæ∫«à“·√ß¬÷¥μ‘¥¢Õßøîμμ‘‡¥π∑å (20.2±
2.1 π‘«μ—π) ‰¡à·μ°μà“ß®“°æÕ≈‘‡¥π∑å (19.0±1.0 π‘«μ—π) Õ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘μ‘ (p > .05) ·μà Ÿß°«à“ ‡¥π ‡μ∑ (10.5±1.7
π‘«μ—π) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < .05) (√Ÿª∑’Ë 1)

·√ß¬÷¥μ‘¥∑’Ë‰¥â®“°‡®≈∑—Èß 39  Ÿμ√ ¡’§à“Õ¬Ÿà„π™à«ß°«â“ß (4.7-
34.3 π‘«μ—π) ´÷Ëß§√Õ∫§≈ÿ¡§à“·√ß¬÷¥μ‘¥¢Õß “√¬÷¥øíπ‡∑’¬¡∑“ß
°“√§â“∑’Ë∑¥ Õ∫ (√Ÿª∑’Ë 2) ‚¥¬¡’‡®≈®”π«π 7  Ÿμ√ ∑’Ë¡’·√ß¬÷¥μ‘¥
‰¡à·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p > .05) °—∫‡¥π ‡μ∑ §◊Õ ‡®≈°—«°—¡
(GG1,2) ‡®≈·´π·∑π°—¡ (X1,2,3) ‡®≈‰Œ¥√Õ°´‘æ√Õæ‘≈‡´≈≈Ÿ‚≈ 
(HP1,2) ·≈–¡’‡®≈®”π«π 16  Ÿμ√∑’Ë‰¡à·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠
(p > .05) °—∫æÕ≈‘‡¥π∑å §◊Õ ‡®≈§“√å∫Õ°´‘‡¡∑‘≈‡´≈≈Ÿ‚≈  (C1,2)
‡®≈·´π·∑π°—¡ (X5) ‡®≈·ªÑßæ√’‡®≈Õ—≈ø“ (P3, 4) ‡®≈§“√å∫ÕæÕ≈
(CP 3, 4) ‡®≈§Õπ®—° (K 2,3,4) ‡®≈‰Œ¥√Õ°´‘æ√Õæ‘≈‡´≈≈Ÿ‚≈  (HP3,4)
‡®≈°—¡∑√“°“·§π∑å (GT1) ‡®≈‰Œ¥√Õ° ‘́‡Õ∑‘≈‡´≈≈Ÿ‚≈  (H1,2) ·≈–
‡®≈°—«°—¡ (GG3)  ”À√—∫øîμμ‘‡¥π∑åπ—Èπ¡’ Ÿμ√‡®≈∑’Ë¡’§à“·√ß¬÷¥μ‘¥
‰¡à·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p > .05) ‡æ‘Ë¡¢÷Èπ¡“®“°æÕ≈‘‡¥π∑å
Õ’° 7  Ÿμ√ §◊Õ ‡®≈·ªÑßæ√’‡®≈Õ—≈ø“ (P2) ‡®≈§Õπ®—° (K1) ‡®≈
‰Œ¥√Õ°´‘‡Õ∑‘≈‡´≈≈Ÿ‚≈  (H3,4) ‡®≈§“√å∫Õ°´‘‡¡∑‘≈‡´≈≈Ÿ‚≈ 
(C 3,4) ·≈–‡®≈§“√å∫ÕæÕ≈ (CP 5) ®÷ß¡’‡®≈√«¡∑—Èß ‘Èπ 23  Ÿμ√∑’Ë
‰¡à·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠ (p > .05) °—∫øîμμ‘‡¥π∑å (μ“√“ß∑’Ë 1)

‡®≈·μà≈–™π‘¥μâÕß°“√ “√°àÕ‡®≈„πª√‘¡“≥∑’Ë·μ°μà“ß°—π
ª√‘¡“≥ “√°àÕ‡®≈∑’ËπâÕ¬∑’Ë ÿ¥ ”À√—∫°“√‡μ√’¬¡ “√¬÷¥øíπ‡∑’¬¡
√Ÿª·∫∫‡®≈„π°“√»÷°…“π’È §◊Õ √âÕ¬≈– 0.5  ”À√—∫§“√å∫ÕæÕ≈
√âÕ¬≈– 2.5  ”À√—∫§Õπ®—° √âÕ¬≈– 3.0  ”À√—∫°—«°—¡ √âÕ¬≈– 3.5
 ”À√—∫‰Œ¥√Õ°´’‡Õ∑‘≈‡´≈≈Ÿ‚≈  ·≈–‰Œ¥√Õ°´’æ√Õæ‘≈‡´≈≈Ÿ‚≈ 
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√Ÿª∑’Ë 1 ·√ß¬÷¥μ‘¥¢Õß “√¬÷¥øíπ‡∑’¬¡„π∑“ß°“√§â“∑’Ë„™â„π°“√∑¥ Õ∫
Fig. 1 Adhesion forces of commercial denture adhesives

√Ÿª∑’Ë 2 ·√ß¬÷¥μ‘¥¢Õß‡®≈·≈– “√¬÷¥øíπ‡∑’¬¡∑“ß°“√§â“
Fig. 2 Adhesion forces of gels and commercial denture adhesives

√âÕ¬≈– 4.0  ”À√—∫§“√å∫Õ° ’́‡¡∑‘≈‡´≈≈Ÿ‚≈  √âÕ¬≈– 8.0  ”À√—∫
·´π·∑π°—¡ √âÕ¬≈– 12.0  ”À√—∫°—¡∑√“°“·§π∑å ·≈–√âÕ¬≈– 30.0

 ”À√—∫·ªÑßæ√’‡®≈Õ—≈ø“ ‚¥¬§«“¡Àπ◊¥¢Õß‡®≈·μà≈–™π‘¥®–¡’
§à“‡æ‘Ë¡ Ÿß¢÷Èπ‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥¢Õß “√°àÕ‡®≈ (μ“√“ß∑’Ë1)
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No. Gel Concentration (g/ml) Viscosity (x103 cP) Adhesive forces (N)

1 P1 30.0 21.0 ± 1.1 15.2 ± 0.7

2 P2 35.0 35.0 ± 2.1 16.6 ± 0.4 f

3 P3 40.0 52.3 ± 2.1 17.8 ± 0.5 f, p

4 P4 45.0 77.0 ± 2.9 19.8 ± 1.2 f, p

5 K1 2.5 22.0 ± 2.7 16.7 ± 0.7 f

6 K2 3.0 40.7 ± 2.7 18.5 ± 0.4 f, p

7 K3 3.5 53.2 ± 5.7 20.0 ± 0.9 f, p

8 K4 4.0 77.0 ± 4.3 20.9 ± 1.4 f, p

9 GT1 12.0 22.7 ± 1.8 19.0 ± 1.3 f, p

10 GT2 13.0 30.0 ± 1.9 26.2 ± 0.9

11 GT3 14.0 41.3 ± 4.8 28.1 ± 0.5

12 GT4 15.0 76.6 ± 5.5 34.3 ± 3.5

13 GG1 3.0 19.5 ± 0.8 8.4 ± 0.8 d

14 GG2 4.0 27.7 ± 1.9 10.1 ± 0.5 d

15 GG3 5.0 38.9 ± 1.6 20.8 ± 1.0 f, p

16 GG4 5.5 58.8 ± 3.0 25.0 ± 1.3

17 X1 8.0 24.4 ± 1.9 8.7 ± 0.4 d

18 X2 8.5 38.6 ± 3.7 10.4 ± 0.6 d

19 X3 9.0 47.8 ± 2.8 13.5 ± 1.0 d

20 X4 9.5 58.0 ± 4.4 15.6 ± 0.6

21 X5 10 68.0 ± 4.8 17.4 ± 0.9 f, p

22 C1 4.0 25.0 ± 1.5 17.4 ± 1.2 f, p

23 C2 4.5 33.1 ± 1.2 20.1 ± 1.1 f, p

24 C3 5.0 43.1 ± 1.4 21.9 ± 0.9 f

25 C4 5.5 55.9 ± 1.9 24.3 ± 1.0 f

26 C5 6.0 70.7 ± 2.2 27.1 ± 0.8

27 H1 3.5 23.3 ± 2.4 19.9 ± 0.5 f, p

28 H2 4.0 42.3 ± 2.1 20.2 ± 0.9 f, p

29 H3 4.5 55.5 ± 2.8 21.2 ± 0.8 f

30 H4 5.0 75.4 ±  4.7 23.6 ± 0.5 f

31 HP1 3.5 19.6 ± 0.3 12.0 ± 0.8 d

32 HP2 4.0 30.7 ± 0.3 14.0 ± 0.9  d

33 HP3 4.5 45.1 ± 0.7 18.7 ± 0.7 f, p

34 HP4 5.0 58.5 ± 1.9 19.2 ± 0.8 f, p

35 CP1 0.5 23.3 ± 0.6 4.7 ± 0.7

36 CP2 1.5 32.1 ± 0.4 15.0 ±1.0

37 CP3 2.5 37.4 ± 0.6 18.1 ±0.7 f, p

38 CP4 3.5 45.9 ± 0.8 20.5 ±1.1 f, p

39 CP5 4.5 59.6 ± 1.6 23.0 ±0.5 f

μ“√“ß∑’Ë 1 §«“¡‡¢â¡¢âπ §«“¡Àπ◊¥ ·≈–·√ß¬÷¥μ‘¥¢Õß‡®≈
Table 1 The concentration, viscosity and adhesion forces of gels

not significantly different from commercial denture adhesive (p > .05) d = denstet,  f = fitty dent,  p = polident.
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‡®≈‰Œ¥√Õ°´‘æ√Õæ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈ §«“¡‡¢â¡¢âπ√âÕ¬≈– 4.5-5.0
(HP3,4) ·≈–‡®≈§“√å∫ÕæÕ≈§«“¡‡¢â¡¢âπ√âÕ¬≈– 2.5-4.5 (CP3,4,5)

‡¡◊ËÕπ”ªí≠À“·≈–Õÿª √√§å„π°“√‡μ√’¬¡·≈–≈—°…≥– —¡º— 
¢Õß‡π◊ÈÕ‡®≈¡“ª√–°Õ∫°“√æ‘®“√≥“ ºŸâ»÷°…“¡’§«“¡‡ÀÁπ«à“§«√
μ—¥ “√°àÕ‡®≈ 2 ™π‘¥ÕÕ°‰ª §◊Õ 1) ·ªÑßæ√’‡®≈Õ—≈ø“ ‡π◊ËÕß®“°
°“√º ¡„Àâ‡ªìπ‡π◊ÈÕ‡¥’¬«°—π∑”‰¥â¬“°·≈–‡®≈¡’≈—°…≥–‡Àπ’¬«
‡ÀπÕ–Àπ– ·≈– 2) ·´π·∑π°—¡ ‡π◊ËÕß®“°‡®≈¡’‡π◊ÈÕ —¡º— ‡ªìπ
‡¡◊Õ°≈◊Ëπ ®÷ß‡À≈◊Õ‡®≈®”π«π 24  Ÿμ√  ”À√—∫°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘
Õ◊Ëπ Ê μàÕ‰ª

∫∑ √ÿª

 “¡“√∂‡μ√’¬¡‡®≈®“° “√°àÕ‡®≈∑—Èß 9 ™π‘¥ „Àâ¡’·√ß¬÷¥-
μ‘¥∑’Ë‡∑’¬∫‡∑à“À√◊Õ Ÿß°«à“ “√¬÷¥øíπ‡∑’¬¡∑“ß°“√§â“∑’Ë∑¥ Õ∫ ·μà
¥â«¬¢âÕ®”°—¥¢Õß°“√‡μ√’¬¡ ·≈–≈—°…≥–‡π◊ÈÕ —¡º— ¢Õß‡®≈ ®÷ß¡’
 “√°àÕ‡®≈‡æ’¬ß 7 ™π‘¥ ∑’Ë∂Ÿ°‡≈◊Õ°‡æ◊ËÕ∑”°“√»÷°…“μàÕ‰ª §◊Õ
§Õπ®—° °—¡∑√“°“·§π∑å °—«°—¡ §“√å∫Õ°´‘‡¡∑‘≈‡´≈≈Ÿ‚≈ 
‰Œ¥√Õ°´’‡Õ∑‘≈‡´≈≈Ÿ‚≈  ‰Œ¥√Õ°´’æ√Õæ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈  ·≈–
§“√å∫ÕæÕ≈
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∫∑«‘®“√≥å

°“√»÷°…“π’È„™â«‘∏’æ’‰Õ-2  ”À√—∫∑¥ Õ∫·√ß¬÷¥μ‘¥¢Õß “√-
¬÷¥ «‘∏’°“√π’È‡ªìπ°“√®”≈Õß°“√¬÷¥μ‘¥∑’Ë¥’‡π◊ËÕß®“°„™âÀπ—ß ÿ°√∑’Ë¡’
§«“¡Àπ“ª√–¡“≥ 4 ¡‘≈≈‘‡¡μ√ ´÷Ëß§àÕπ¢â“ß„°≈â‡§’¬ß°—∫§«“¡Àπ“
¢Õß‡π◊ÈÕ‡¬◊ËÕ‡æ¥“πª“°¢ÕßºŸâ ŸßÕ“¬ÿ™“«‡Õ‡™’¬ (3±0.3 ¡‘≈≈‘‡¡μ√)16

·μà„π ¿“«–°“√„™âß“π®√‘ß¡’ªí®®—¬Õ’°¡“°¡“¬∑’Ë¡’º≈μàÕª√– ‘∑∏‘-
¿“æ¢Õß “√¬÷¥ μ—«Õ¬à“ß‡™àπ §ÿ≥¿“æ·≈–ª√‘¡“≥¢ÕßπÈ”≈“¬
≈—°…≥–∑“ß°“¬«‘¿“§¢Õß —π‡Àß◊Õ° §ÿ≥¿“æ¢Õßøíπ‡∑’¬¡ ·≈–
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Abstract
Denture adhesive was dental product that uses to promote the adherent of

denture for a century. Denture adhesives powder and paste were generally commercial
available. Gel was an interested form because it could provides comfort in
usage. The objective of this study was to study the adhesion properties of adhesive
gels formulate from 9 gel former as follow pregel �-starch, konjak, gum tragacanth, guar
gum, xanthan gum, carboxymethyl cellulose, hydroxyethyl cellulose, hydroxypropylmethyl
cellulose and carbopol comparing with 3 commercial denture adhesive (1 powder and 2
pastes). The 39 gels were prepared by mixing gel former with distill water. The adhesion
testing was performed using the Pi 2 method. The result showed that the adhesion
forces of all gels were in a range of 4.7 to 34.3 Newton that cover the adhesion
force of commercial denture adhesive tested (powder = 10.5±1.7 N, paste = 19.0±1.0
and 20.2±2.1 N). The data was analyzed statistically with one way analysis of
variance (ANOVA) and multiple comparisons (�  = .05) The problems in gels
preparation and the characteristic of gels were evaluated. This was concluded that
there was 7 gel formers was selected for further study and development as follow
konjak, gum tragacanth, guar gum, carboxymethyl cellulose, hydroxymethyl cellulose,
hydroxypropylmethyl cellulose and carbopol.
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