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Abstract 
 

 The object of this study was to develop microparticles from poly (D,L-lactic-co-glycolic acid) 

(PLGA) using solvent evaporation method for oral vaccine delivery. The PLGA microparticles were 

coated with chitosan that varying molecular weight (50000, 100000, 200000), concentration (0.25%, 

0.5%, 1.0%, 1.5%, 2% w/w), Cetyltrimethylammonium bromide (CTAB) 1.0% w/w and mixture  

of chitosan and CTAB in the ratio of 1:1. The obtained microparticles had average size in the range 

of 1.517 to 5.077 micrometers. Microscopic images from scanning electron microscope showed 

spherical shape with smooth surface. The microparticles had positive surface charge (10.4-66.4 mV) 

and could adsorb Ovalbumin (OVA) about 32.3-75.0% w/w. The 1% w/w CTAB-coated microparticles 

showed the highest OVA-loading. In conclusion, the developed microparticles by coating with these 

cationic agents showed the optimum size which was smaller than 10 micrometers and the positive 

surface charge, resulting in the higher protein adsorption. These microparticles possibly act as the 

appropriate protein delivery system targeting to peyerûs patches of small intestine for oral vaccine. 

Keywords: Microparticles, Drug delivery system, Oral vaccine, Ovalbumin, Poly (D,L-lactic- 

 co-glycolic acid) 
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∫∑§—¥¬àÕ 
 

 °“√∑¥≈Õßπ’È¡’®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕæ—≤π“‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡μ√’¬¡®“°æÕ≈‘‡¡Õ√å°≈ÿà¡‚æ≈’‡Õ ‡μÕ√å™π‘¥  

Poly (D,L-lactic-co-glycolic acid) (PLGA) ‚¥¬«‘∏’√–‡À¬μ—«∑”≈–≈“¬ ®“°π—Èπ‡§≈◊Õ∫¥â«¬‰§‚μ·´π¡«≈‚¡‡≈°ÿ≈ 

50000, 100000 ·≈– 200000 §«“¡‡¢â¡¢âπ√âÕ¬≈– 0.25, 0.5, 1.0, 1.5 ·≈– 2 ‚¥¬πÈ”Àπ—° ·≈–

Cetyltrimethylammonium bromide (CTAB) §«“¡‡¢â¡¢âπ√âÕ¬≈– 1.0 ‚¥¬πÈ”Àπ—° ·≈– à«πº ¡¢Õß‰§‚μ·´π

·≈– CTAB „πÕ—μ√“ à«π 1:1 ®“°º≈°“√∑¥≈Õß æ∫«à“‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡μ√’¬¡‰¥â ¡’¢π“¥Õ¬Ÿà„π™à«ß 1.517-5.077 

‰¡‚§√‡¡μ√ ‡¡◊ËÕ àÕß¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ æ∫«à“¡’√Ÿª√à“ß‡ªìπ∑√ß°≈¡·≈–º‘«‡√’¬∫ ¡’§à“ª√–®ÿ∑’Ëº‘«‡ªìπ

∫«° (10.4-66.4 ¡‘≈≈‘‚«≈μå) ·≈– “¡“√∂¥Ÿ¥ —́∫ Ovalbumin (OVA) ‰¥â√âÕ¬≈– 32.3-75.0 ÷́Ëß‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë

‡§≈◊Õ∫¥â«¬ CTAB §«“¡‡¢â¡¢âπ√âÕ¬≈– 1.0 ‚¥¬πÈ”Àπ—°  “¡“√∂¥Ÿ¥´—∫ Ovalbumin ‰¥â Ÿß ÿ¥ ®“°º≈°“√∑¥≈Õßπ’È 

 √ÿª‰¥â«à“ ‰¡‚§√æ“√å∑‘‡§‘≈∑’Ëæ—≤π“®“°°“√„™â “√‡§≈◊Õ∫º‘«™π‘¥ª√–®ÿ∫«° ¡’¢π“¥Õπÿ¿“§πâÕ¬°«à“ 10 ‰¡‚§√‡¡μ√

·≈–„Àâª√–®ÿº‘«¢ÕßÕπÿ¿“§‡ªìπ∫«° ∑”„Àâ “¡“√∂¥Ÿ¥´—∫·Õπμ‘‡®π‰¥â¥’ Õ“®∂Ÿ°π”¡“„™â‡ªìπ√–∫∫π” àß‚ª√μ’π‡¢â“ Ÿà  

peyerû s patches ¢Õßºπ—ß≈”‰ â‡≈Á°‡æ◊ËÕ„™â‡ªìπ«—§ ’́π„π√Ÿª·∫∫√—∫ª√–∑“π‰¥â 

§” ”§—≠: ‰¡‚§√æ“√å∑‘‡§‘≈ √–∫∫π” àß¬“ «—§´’π√Ÿª·∫∫√—∫ª√–∑“π ‚Õ«—≈∫Ÿ¡‘π Poly (D,L-lactic-co- 

  glycolicacid) 

∫∑π” 
  

 ®“°§«“¡°â“«Àπâ“¢Õß‡∑§‚π‚≈¬’™’«¿“æ ∑”„Àâ

™’««—μ∂ÿ®”π«π¡“°‰¥â∂Ÿ°æ—≤π“¢÷Èπ ‚¥¬„πªï 2549 

Àπà«¬ß“π Pharmaceutical Research and 

Manufacturers Association ‰¥â√“¬ß“π«à“ ™’««—μ∂ÿ∑’Ë‰¥â

®“°‡∑§‚π‚≈¬’™’«¿“æ ®”π«π°«à“ 418 ™π‘¥ °”≈—ßÕ¬Ÿà

„π¢—ÈπμÕπ¢Õß°“√∑¥≈Õß∑“ß§≈‘π‘° À√◊Õ√Õ°“√Õπÿ¡—μ‘

®“°Õß§å°“√Õ“À“√·≈–¬“ (Almeida and Souto, 

2007) 

  “√™’««—μ∂ÿ∑’Ëº≈‘μ¢÷Èππ’È  à«π¡“°‡ªìπ “√

‚¡‡≈°ÿ≈„À≠à ‡™àπ ‡ªª‰∑¥å, ‚ª√μ’π ‚¥¬ “¡“√∂„™â

°√–μÿâπ¿Ÿ¡‘§ÿâ¡°—π‰¥â∑—Èß·∫∫‡©æ“–∑’Ë ·≈–∑—Ë«√à“ß°“¬ ÷́Ëß

¢÷ÈπÕ¬Ÿà°—∫§«“¡ “¡“√∂„π°“√°√–μÿâπ¿Ÿ¡‘§ÿâ¡°—π¢Õß

Õπÿ¿“§À√◊Õ “√π—ÈπÊ (Challacombe et al., 1992) ‡¡◊ËÕ

„Àâ “√‡À≈à“π’È‚¥¬°“√√—∫ª√–∑“π ¡—°¡’™’«ª√– ‘∑∏‘º≈μË” 

‡π◊ËÕß®“°∂Ÿ°¬àÕ¬ ≈“¬‚¥¬‡Õπ‰´¡å„π∑“ß‡¥‘πÕ“À“√ 

·≈–∂Ÿ°¥Ÿ¥´÷¡ºà“πºπ—ß≈”‰ â‰¥âπâÕ¬ ®÷ß∑”„Àâ°“√∫√‘À“√

 “√‚¡‡≈°ÿ≈„À≠à‡¢â“ Ÿà √à “ß°“¬ ®”°—¥Õ¬Ÿà∑’Ë°“√©’¥  

·μàÕ¬à“ß‰√°Áμ“¡ °“√π” àß “√‚¡‡≈°ÿ≈„À≠à‚¥¬°“√ 

√—∫ª√–∑“π ¡’¢âÕ¥’‡Àπ◊Õ°«à“°“√©’¥À≈“¬ª√–°“√  

(De Magistris, 2006) §◊Õ ‡ªìπ°“√‡æ‘Ë¡§«“¡√à«¡¡◊Õ

¢ÕßºŸâ ªÉ «¬„π°“√∫√‘À“√¬“·≈–À≈’° ‡≈’Ë ¬ßªí≠À“ 

°“√μ‘¥‡™◊ÈÕºà“π∑“ß‡≈◊Õ¥ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πª√–‡∑»

°”≈—ßæ—≤π“∑’Ë‡°‘¥®“°°“√„™â‡¢Á¡´È” (Levine, 2003) 

πÕ°®“°π’È¬—ß∫√‘À“√ßà“¬·≈–‰¡àμâÕß„™â∫ÿ§≈“°√∑“ß°“√

·æ∑¬å ≈¥Õ“°“√‰¡àæ÷ßª√– ß§å®“°°“√„™â¬“·≈–

 “¡“√∂„Àâ‰¥âÀ≈“¬§√—Èß  à«π¢âÕ¥’Õ◊ËπÊ ‰¥â·°à °“√„Àâ “√

‚¡‡≈°ÿ≈„À≠à„π√Ÿª·∫∫√—∫ª√–∑“π‡æ◊ËÕ°√–μÿâπ¿Ÿ¡‘§ÿâ¡°—π 

 ‘Èπ‡ª≈◊Õß§à“„™â®à“¬πâÕ¬°«à“√Ÿª·∫∫°“√„Àâ∑“ßÀ≈Õ¥

‡≈◊Õ¥¥” ´÷ËßμâÕß°“√§«“¡∫√‘ ÿ∑∏‘Ï·≈–§«“¡ª√“»®“°

‡™◊ÈÕÕ¬à“ß Ÿß  

 ªí®®ÿ∫—ππ’È π—°«‘®—¬®”π«π¡“°‰¥âæ¬“¬“¡æ—≤π“

√–∫∫π” àß‡ªª‰∑¥å·≈–‚ª√μ’π‚¥¬°“√√—∫ª√–∑“π·μà°Á

¡’§”∂“¡„π‡√◊ËÕß¢Õß°“√¥Ÿ¥´÷¡¢Õß “√‚ª√μ’π∑’Ë ‰¡à

μâÕß°“√ À√◊Õ‡ªìπ°“√√∫°«π°“√¥Ÿ¥´÷¡¢Õß‚ª√μ’πÀ√◊Õ

 “√Õ“À“√∑’Ë¡’ª√–‚¬™πå „π∫√√¥“«‘∏’°“√μà“ßÊ «‘∏’∑’Ë 

πà“ π„®∑’Ë ÿ¥§◊Õ°“√„™âμ—«æ“∑’Ë¡’ ¢π“¥Õπÿ¿“§‡≈Á°°«à“ 

10 ‰¡‚§√‡¡μ√ „π°“√π” àß (Borges et al., 2005) 
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«‘∏’°“√∑¥≈Õß  

1. °“√‡μ√’¬¡‰¡‚§√æ“√å∑‘‡§‘≈‡ª≈à“ 

 ‡μ√’¬¡‚¥¬„™â«‘∏’√–‡À¬μ—«∑”≈–≈“¬ (Solvent 

evaporation method) ∑’Ë¡’°“√ª√—∫‡ª≈’Ë¬π‡≈Á°πâÕ¬ ‚¥¬

≈–≈“¬ PLGA ª√‘¡“≥ 50 ¡‘≈≈‘°√—¡ ¥â«¬ ethyl 

acetate ª√‘¡“μ√ 2 ¡‘≈≈‘≈‘μ√ ®“°π—Èπ§àÕ¬Ê À¬¥≈ß„π 

PVA §«“¡‡¢â¡¢âπ√âÕ¬≈– 0.25 ‚¥¬πÈ”Àπ—° ª√‘¡“μ√ 3 

¡‘≈≈‘≈‘μ√ æ√âÕ¡°—∫ªíòπ¥â«¬‡§√◊ËÕß Ultraturrax T18 ‚¥¬

„™â§«“¡‡√Á« 10,000 √Õ∫μàÕπ“∑’ π“π 1 π“∑’ ‡μ‘¡ à«π

º ¡∑’Ë‰¥â≈ß„π∫’°‡°Õ√å∑’Ë¡’πÈ”°≈—Ëπª√‘¡“μ√ 30 ¡‘≈≈‘≈‘μ√ 

®“°π—Èππ”‰ªªíòπ¥â«¬ magnetic stirrer π“πÕ¬à“ßπâÕ¬ 

12 ™—Ë«‚¡ß ‡æ◊ËÕ√–‡À¬ ethyl acetate ÕÕ°‰ª π”‰ªªíòπ

‡À«’Ë¬ß ¥â«¬§«“¡‡√Á« 2,000 √Õ∫μàÕπ“∑’ π“π 2 π“∑’ 

·≈â«≈â“ß¥â«¬πÈ”°≈—Ëπª√‘¡“μ√ 30 ¡‘≈≈‘≈‘μ√ 3 §√—Èß ‰¥â

‡ªìπ‰¡‚§√æ“√å∑‘‡§‘≈‡ªï¬° ‡æ◊ËÕπ”‰ª‡§≈◊Õ∫º‘«μàÕ‰ª 

 

 μ—«æ“∑’Ë„™â„π°“√π” àß “√‡ªª‰∑¥å·≈–‚ª√μ’π

™π‘¥∑’Ë¡’ºŸâ»÷°…“¡“°∑’Ë ÿ¥§◊Õ °“√„™âæÕ≈‘‡¡Õ√å„π°≈ÿà¡

‚æ≈’‡Õ ‡μÕ√å ‚¥¬„π√–¬–·√°¢Õß°“√æ—≤π“π—Èπ ¬—ß§ß

‡πâπ∑’Ë°“√∫√‘À“√¬“‚¥¬°“√©’¥ ´÷Ëß‚æ≈’‡Õ ‡μÕ√å®—¥‡ªìπ 

æÕ≈‘‡¡Õ√å°≈ÿà¡·√°∑’Ë∑“ß ”π—°ß“π§≥–°√√¡°“√Õ“À“√

·≈–¬“¬Õ¡√—∫„Àâ„™â„π§π‰¥â ‡π◊ËÕß®“°‡¢â“°—π‰¥â°—∫

‡π◊ÈÕ‡¬◊ËÕ·≈– ≈“¬μ—«‰¥â¿“¬„π√à“ß°“¬ (Italia et al., 

2007) πÕ°®“°π’È¬—ß “¡“√∂§«∫§ÿ¡°“√ª≈¥ª≈àÕ¬ “√

‰¥â (Byrd et al., 2005) ·μàÕ¬à“ß‰√°Áμ“¡ °“√π”Õπÿ¿“§

∑’Ë ‡μ√’¬¡®“°‚æ≈’‡Õ ‡μÕ√å¡“∫√‘À“√¬“‚¥¬°“√√—∫

ª√–∑“π ¬—ß¡’¢âÕ‡ ’¬§◊Õ  “¡“√∂¥Ÿ¥´—∫¬“À√◊Õ‡ªª‰∑¥å

‰¥âπâÕ¬ ®÷ßπ”¡“ Ÿà°“√‡§≈◊Õ∫º‘«Õπÿ¿“§¥â«¬‰§‚μ·´π 

(Chitosan) ‡æ◊ËÕ„Àâ “¡“√∂¥Ÿ¥´—∫‡ªª‰∑¥å‰¥â¡“°¢÷Èπ 

πÕ°®“°π’È‰§‚μ·´π¬—ß¡’§ÿ≥ ¡∫—μ‘‡ªìπ “√‡°“–μ‘¥°—∫

‡¬◊ËÕ‡¡◊Õ°∑’Ëº‘«‰¥â (mucoadhesive) (De Magistris, 

2006) ∑”„Àâ‡æ‘Ë¡√–¬–‡«≈“„π°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“ ·≈–¡’

§«“¡ “¡“√∂„π°“√‡æ‘Ë¡°“√ ÷́¡ºà“π‡¡¡‡∫√π¢Õß “√

‚¡‡≈°ÿ≈„À≠à‰¥â ·≈–ª√–°“√ ”§—≠§◊Õ °“√∑’Ë “¡“√∂

ª°ªÑÕß¬“®“°°“√∑”≈“¬¢Õß°√¥„π∑“ß‡¥‘πÕ“À“√‰¥â‰§

‚μ·´π‡ªìπ “√æÕ≈‘‡¡Õ√å∏√√¡™“μ‘‡μ√’¬¡‰¥â‚¥¬°“√∑”

ªØ‘°‘√‘¬“ deacetylation ¢Õß “√‰§μ‘π´÷Ëßæ∫¡“°„π

‡ª≈◊Õ°°ÿâß ÀÕ¬ °√–¥ÕßªŸ∑’Ë‡ªìπ¢Õß‡ ’¬®“°‚√ßß“π

Õÿμ “À°√√¡Õ“À“√∑–‡≈ (De Magistris, 2006)  

‰§‚μ·´π¡’§ÿ≥ ¡∫—μ‘‡À¡“– ¡À≈“¬ª√–°“√„π°“√

ª√–¬ÿ°μå„™â„π∑“ß‡¿ —™°√√¡∑—Èß„π·ßà§«“¡ª≈Õ¥¿—¬  

¡’§«“¡‡ªìπæ‘…μË” §«“¡‡¢â“°—π‰¥â°—∫ “√„π√à“ß°“¬

¡πÿ…¬å  “¡“√∂ ≈“¬μ—«‰¥âßà“¬μ“¡∏√√¡™“μ‘ (Cui, 

2006) ‰§‚μ·´π‡ªìπ “√æÕ≈‘‡¡Õ√å∑’Ë¡’ª√–®ÿ∫«° (Illum 

et al., 2001) ∑”„Àâ “¡“√∂®—∫°—∫ª√–®ÿ≈∫¢Õß‡π◊ÈÕ‡¬◊ËÕ

√à“ß°“¬ ®÷ß∑”„Àâ‰§‚μ·´π‰¥â√—∫§«“¡π‘¬¡π”¡“„™â‡ªìπ

μ—«æ“¬“·≈– “√™’«¿“æ  

 „πß“π«‘®—¬π’ÈμâÕß°“√æ—≤π“‰¡‚§√æ“√å∑‘‡§‘≈

®“°‚æ≈’‡Õ ‡μÕ√å„Àâ¡’ª√–®ÿ∑’Ëº‘«‡ªìπ∫«° ‚¥¬„™â “√

‡§≈◊Õ∫º‘« 2 ™π‘¥§◊Õ‰§‚μ·´π·≈– CTAB ‡æ◊ËÕ‡æ‘Ë¡

§«“¡ “¡“√∂„π°“√¥Ÿ¥ —́∫‚ª√μ’πμâπ·∫∫ Ovalbumin 

‚¥¬»÷°…“®“°≈—°…≥–∑“ß‡§¡’·≈–°“¬¿“æ  ”À√—∫π”

¡“„™â„π√Ÿª·∫∫«—§´’π™π‘¥√—∫ª√–∑“π  

 

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å 
  

 Ultra turrax  T18 basic (IKA labortechnik, 

 À√—∞Õ‡¡√‘°“), Zetasiser Nano ZS (Malvern, 

Õ—ß°ƒ…), Refrigerated centrifuge (Eppendorf 

Centrifuge 5810 R,  À√—∞Õ‡¡√‘°“), Dry keeper 

(Sanplatech D-Box 2, ≠’ËªÿÉπ), Scanning electron 

microscope (SEM) (Hitachi S-3400N, 

 À√—∞Õ‡¡√‘°“), Viscometer (Brookfield DV-II+, 

 À√—∞Õ‡¡√‘°“), Eliza plate reader (MRX Revelation, 

Õ—ß°ƒ…) 

 

«— ¥ÿ·≈– “√‡§¡’ 
  

 Poly (lactic-co-glycolic acid); PLGA (¡«≈

‚¡‡≈°ÿ≈ 33400) (Resomer RG 503H, Boehringer 

Ingelheim, ‡¬Õ√¡π’), Chitosan ¡«≈‚¡‡≈°ÿ≈ 50000, 

100000 ·≈– 200000 (Seafresh, ‰∑¬), Poly (vinyl 

alcohol) (PVA) (Aldrich, Gillingham,  À√“™

Õ“≥“®—°√), Cetyltrimethylammonium bromide 

(CTAB) (Fluka, ‡¥π¡“√å°), Ovalbumin (OVA;  

grade V) (Sigma chemical, ‡¬Õ√¡π’) 
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º≈°“√∑¥≈Õß 

1. »÷°…“ªí®®—¬¥â“π¡«≈‚¡‡≈°ÿ≈¢Õß Chitosan μàÕ 

¢π“¥ ª√–®ÿ∑’Ëº‘«Õπÿ¿“§·≈–§«“¡ “¡“√∂„π°“√°—°

‡°Á∫ “√¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ 

 „π°“√∑¥≈Õßπ’È‰¥âæ—≤π“‰¡‚§√æ“√å∑‘‡§‘≈‡ª≈à“ 

®“°æÕ≈‘‡¡Õ√å Poly (D,L-lactic-co-glycolic acid) 

‚¥¬«‘∏’√–‡À¬μ—«∑”≈–≈“¬ ‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡μ√’¬¡‰¥â¡’

¢π“¥Õπÿ¿“§Õ¬Ÿà„π™à«ß 3.8 ‰¡‚§√‡¡μ√ ·≈–¡’ª√–®ÿ∑’Ë

º‘«Õπÿ¿“§‡∑à“°—∫ -24.8 ¡‘≈≈‘‚«≈μå ®“°π—Èπ‡¡◊ËÕπ”‰ª

‡§≈◊Õ∫¥â«¬ chitosan ·≈–¥Ÿ¥´—∫ OVA æ∫«à“°“√„™â 

chitosan MW 50,000 ∑”„Àâ‰¥â‰¡‚§√æ“√å∑‘‡§‘≈¡’¢π“¥

‡≈Á°∑’Ë ÿ¥ °“√„™â chitosan MW 200,000 (¢π“¥

Õπÿ¿“§‡©≈’Ë¬ 5.077 ‰¡‚§√‡¡μ√) ∑”„Àâ‰¥â‰¡‚§√æ“√å

∑‘‡§‘≈¡’¢π“¥„À≠à°«à“°“√„™â chitosan MW 50,000 

(¢π“¥Õπÿ¿“§‡©≈’Ë¬ 2.457 ‰¡‚§√‡¡μ√) °“√„™â 

chitosan ∑—Èß Õß¢π“¥¡«≈‚¡‡≈°ÿ≈ ¬—ß§ß„ÀâÕπÿ¿“§∑’Ë¡’

¢π“¥‡≈Á°°«à“ 10 ‰¡‚§√‡¡μ√μ“¡∑’ËμâÕß°“√ ‡¡◊ËÕ

æ‘®“√≥“ zeta potential æ∫«à“°“√‡§≈◊Õ∫Õπÿ¿“§¥â«¬ 

2. °“√‡§≈◊Õ∫º‘«‰¡‚§√æ“√å∑‘‡§‘≈ 

 π”‰¡‚§√æ“√å∑‘‡§‘≈‡ªï¬°¡“°√–®“¬μ—«„À¡à„π

 “√‡§≈◊Õ∫º‘«ª√–®ÿ∫«° (Chitosan, CTAB À√◊Õ 

Chitosan + CTAB) ª√‘¡“μ√ 3 ¡‘≈≈‘≈‘μ√ ®“°π—Èππ”‰ª

ªíòπ¥â«¬ magnetic stirrer π“πÕ¬à“ßπâÕ¬ 12 ™—Ë«‚¡ß 

‡æ◊ËÕ¥Ÿ¥´—∫ “√‡§≈◊Õ∫º‘«ª√–®ÿ∫«°∑’Ëº‘«¢Õß‰¡‚§√æ“√å

∑‘‡§‘≈∑’Ë‡μ√’¬¡‰¥â ‚¥¬»÷°…“∑’Ë¡«≈‚¡‡≈°ÿ≈¢Õß chitosan 

(MW 50000, 100000, 200000), §«“¡‡¢â¡¢âπ¢Õß 

chitosan (√âÕ¬≈– 0.25, 0.5, 1.0, 1.5 ·≈– 2.0 ‚¥¬πÈ”

Àπ—°) ·≈–™π‘¥¢Õß “√‡§≈◊Õ∫º‘«ª√–®ÿ∫«° (Chitosan 

√âÕ¬≈– 1, CTAB √âÕ¬≈– 0.5 + Chitosan √âÕ¬≈– 0.5 

À√◊Õ CTAB √âÕ¬≈– 1 ‚¥¬πÈ”Àπ—°)  ”À√—∫ Ÿμ√∑’Ë„™â 

chitosan ‡ªìπ “√‡§≈◊Õ∫º‘«®–μâÕßπ”‰ª dialysis π“π 

24 ™—Ë«‚¡ß ‡æ◊ËÕ°”®—¥ acetic acid ÕÕ°‰ª ·≈â«π”‰ªªíòπ

‡À«’Ë¬ß ¥â«¬§«“¡‡√Á«√Õ∫ 2,000 √Õ∫μàÕπ“∑’ π“π  

2 π“∑’ ‡æ◊ËÕ‡°Á∫μ–°Õπ¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ ·≈â«π”‰ª

μ“°„Àâ·Àâß„π desiccator  

 

3. °“√¥Ÿ¥´—∫ OVA ∫π‰¡‚§√æ“√å∑‘‡§‘≈ 
  

 π”‰¡‚§√æ“√å∑‘ ‡§‘≈∑’Ë ‰¥â ¡“ªíòπº ¡¥â«¬ 

magnetic stirrer π“π 1 ™—Ë«‚¡ß ‚¥¬„Àâ¡’Õ—μ√“ à«π¢Õß

‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.4 ·≈– OVA ∑’Ë

§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.25 ‚¥¬πÈ”Àπ—° „ππÈ”°≈—Ëπ  

π” à«πº ¡∑’Ë‰¥â‰ªªíòπ‡À«’Ë¬ß ‡æ◊ËÕ‡°Á∫μ–°Õπ¢Õß‰¡‚§√

æ“√å∑‘ ‡§‘≈∑’Ë¥Ÿ¥´—∫ OVA ·≈â« ‚¥¬‡°Á∫ à«π¢Õß

 “√≈–≈“¬„ ∑’Ë‰¥â ‡æ◊ËÕ«‘‡§√“–ÀåÀ“ OVA ∑’Ë‰¡à‰¥â°—°‡°Á∫

„π‰¡‚§√æ“√å∑‘‡§‘≈ ‚¥¬°“√«‘‡§√“–ÀåÀ“‚ª√μ’π¥â«¬ 

Lowry method (Lowry et al., 1951) 
 

4. ª√–‡¡‘π‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡μ√’¬¡‰¥â 

 4.1 °“√«—¥¢π“¥·≈–ª√–®ÿ‰øøÑ“∑’Ëº‘«¢Õß

‰¡‚§√æ“√å∑‘‡§‘≈ 

 ªî‡ªμ “√μ—«Õ¬à“ß¡“ 10 ‰¡‚§√≈‘μ√ ®“°π—Èπ

‡μ‘¡ ultrapure water ª√‘¡“μ√ 5 ¡‘≈≈‘≈‘μ√ «—¥‚¥¬„™â

‡§√◊ËÕß Zetasizer® ∑’ËÕÿ≥À¿Ÿ¡‘ 25 Õß»“‡´≈‡´’¬  ‰¥â

‡ªìπ volume diameter ·≈–§à“ zeta potential ‚¥¬

·μà≈–μ—«Õ¬à“ß«—¥ 3 §√—Èß §à“∑’Ë‰¥â√“¬ß“π‡ªìπ§à“‡©≈’Ë¬ ± 

 à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π 

 4.2 °“√»÷°…“≈—°…≥–∑“ß°“¬¿“æ¢Õß

‰¡‚§√æ“√å∑‘‡§‘≈·Àâß  

 π”‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡μ√’¬¡‰¥â‰ª‡§≈◊Õ∫¥â«¬

∑Õß ·≈â«π”‰ª àÕß¥Ÿ¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ ∑’Ë

°”≈—ß¢¬“¬ 5000, 10000, 50000 ·≈– 100000 ‡∑à“ 

‡æ◊ËÕ»÷°…“º‘«·≈–°“√°√–®“¬¢π“¥¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ 

∑’Ë‡μ√’¬¡‰¥â 

 

  4.3 »÷°…“§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√ 

(Percentage loading) 

 «‘‡§√“–ÀåÀ“ª√‘¡“≥‚ª√μ’π„π™—ÈππÈ” ‚¥¬„™â 

Lowry method ‚¥¬°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ß 

(Absorbance) ∑’Ë§«“¡¬“«§≈◊Ëπ 600 π“‚π‡¡μ√ ·≈â«

π”¡“ √â“ß°√“ø¡“μ√∞“π ·≈–«‘‡§√“–ÀåÀ“ª√‘¡“≥ 

OVA ®“°°√“ø¡“μ√∞“π∑’Ë‰¥â (§à“∑’Ë‰¥â §◊Õª√‘¡“≥

‚ª√μ’π„π™—ÈππÈ”) ·≈â«π”¡“§”π«≥¥—ß Ÿμ√ 

 

                 ª√‘¡“≥‚ª√μ’π∑’Ë„™â∑—ÈßÀ¡¥-ª√‘¡“≥‚ª√μ’π„π™—ÈππÈ” 

         ª√‘¡“≥‚ª√μ’π∑’Ë„™â∑—ÈßÀ¡¥ 
% Loading = 
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¡«≈‚¡‡≈°ÿ≈¢Õß Chitosan 
Size (π“‚π‡¡μ√) 

À≈—ß¥Ÿ¥ —́∫ OVA 

Zeta potential (¡‘≈≈‘‚«≈μå) 

°àÕπ¥Ÿ¥´—∫ OVA        À≈—ß¥Ÿ¥´—∫ OVA 
% Loading 

 50,000 2457 ± 64 +30.1 ± 0.6 -9.0 ± 0.5 44.8 ± 1.8 

 100,000 N/Aa +45.3 ± 2.1 -22.5 ± 0.6 32.3 ± 11.2 

 200,000 5077 ± 327 +21.9  ± 1.6 -25.3 ± 2.2 32.6 ± 2.3 

a ‰¡à “¡“√∂«—¥‰¥â‡π◊ËÕß®“°¢π“¥Õπÿ¿“§‡©≈’Ë¬¡“°°«à“ 6000 π“‚π‡¡μ√ ÷́Ëß‡ªìπ¢’¥§«“¡ “¡“√∂¢Õß‡§√◊ËÕß¡◊Õ (Malvern Instrument LTD, 2003)  

 

2. »÷°…“ªí®®—¬¥â“π§«“¡‡¢â¡¢âπ ¢Õß chitosan  

μàÕ¢π“¥ ª√–®ÿ∑’Ëº‘«Õπÿ¿“§·≈–§«“¡ “¡“√∂„π°“√

°—°‡°Á∫ “√¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ 

 ® “°°“√»÷ °…“º≈¢Õß¡«≈ ‚¡ ‡≈°ÿ ≈¢Õß 

chitosan ∑’Ë„™â‡§≈◊Õ∫‰¡‚§√æ“√å∑‘‡§‘≈ ¥—ß· ¥ß„π 

μ“√“ß∑’Ë 2 æ∫«à“°“√‡§≈◊Õ∫‰¡‚§√æ“√å∑‘ ‡§‘≈¥â«¬ 

chitosan MW 50,000 ∑”„Àâ‰¥â‰¡‚§√æ“√å∑‘‡§‘≈¡’ 

¢π“¥‡≈Á°∑’Ë ÿ¥ ®÷ß‡≈◊Õ° chitosan MW 50,000 ¡“

»÷°…“º≈¢Õß§«“¡‡¢â¡¢âπ¢Õß chitosan μàÕ¢π“¥ 

ª√–®ÿ∑’Ëº‘«Õπÿ¿“§·≈–§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√

∑”„Àâ‰¡‚§√æ“√å∑‘‡§‘≈¡’§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√

 Ÿß∑’Ë ÿ¥‡∑à“°—∫√âÕ¬≈– 44.8 „π¢≥–∑’Ë‰¡‚§√æ“√å∑‘‡§‘≈ 

∑’Ë∂Ÿ°‡§≈◊Õ∫¥â«¬ chitosan MW 200000 ¡’§«“¡

 “¡“√∂„π°“√°—°‡°Á∫ “√√âÕ¬≈– 32.6 ¥—ßº≈°“√∑¥≈Õß

μ“√“ß∑’Ë 1 

 

  

æ∫«à“ ‰¡‚§√æ“√å∑‘‡§‘≈À≈—ß®“°¥Ÿ¥´—∫ OVA ∑’Ë‰¥â®“°°“√

‡§≈◊Õ∫¥â«¬ chitosan ∑’Ë§«“¡‡¢â¡¢âπ √âÕ¬≈– 0.25-2.0 

‚¥¬πÈ”Àπ—° ¡’¢π“¥Õ¬Ÿà„π™à«ß 2133-2923 π“‚π‡¡μ√ 

¡’§à“ zeta potent ia l Õ¬Ÿà „π™à«ß -9.0 ∂÷ß-23.0  

¡‘≈≈‘‚«≈μå ·≈–¡’§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√„°≈â

‡§’¬ß°—π „π™à«ß√âÕ¬≈– 42.5-44.9 ®“°º≈°“√∑¥≈Õß¥—ß

°≈à“«®–‡ÀÁπ‰¥â«à“ §«“¡‡¢â¡¢âπ¢Õß chitosan ‰¡à¡’º≈

∑”„Àâ¢π“¥Õπÿ¿“§·≈–§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√

·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (P > 0.05) ‡¡◊ËÕ„™â

 ∂‘μ‘ one-way ANOVA ¥â«¬‚ª√·°√¡ SPSS  

μ“√“ß∑’Ë 1 · ¥ß¢π“¥Õπÿ¿“§ ª√–®ÿ‰øøÑ“∑’Ëº‘«·≈–§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√ (Percentage loading)  

 ¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ °àÕπ·≈–À≈—ß°“√‡§≈◊Õ∫¥â«¬ Chitosan (§«“¡‡¢â¡¢âπ√âÕ¬≈– 0.25 ‚¥¬πÈ”Àπ—°)  

 ¡«≈‚¡‡≈°ÿ≈μà“ßÊ (n=3) 

chitosan ¡«≈‚¡‡≈°ÿ≈μà“ßÊ ∑”„Àâ‰¡‚§√æ“√å∑‘‡§‘≈ 

‡ª≈’Ë¬π®“°ª√–®ÿ≈∫¡“‡ªìπª√–®ÿ∫«° ·≈–À≈—ß®“°°“√

¥Ÿ¥´—∫ OVA æ∫«à“‰¡‚§√æ“√å∑‘‡§‘≈¡’ª√–®ÿ≈∫ · ¥ß„Àâ

‡ÀÁπ«à“ OVA ∂Ÿ°¥Ÿ¥´—∫∑’Ëº‘«¢ÕßÕπÿ¿“§ ‚¥¬¡’§à“ zeta 

potential Õ¬Ÿà„π™à«ß -9.0 ∂÷ß -25.3 ¡‘≈≈‘‚«≈μå ·≈–°“√

‡§≈◊Õ∫‰¡‚§√æ“√å∑‘‡§‘≈¥â«¬ chitosan MW 50,000 
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¡«≈‚¡‡≈°ÿ≈¢Õß Chitosan 

(√âÕ¬≈–‚¥¬πÈ”Àπ—°) 

Size (π“‚π‡¡μ√) 

À≈—ß¥Ÿ¥ —́∫ OVA 

Zeta potential (¡‘≈≈‘‚«≈μå) 

°àÕπ¥Ÿ¥´—∫ OVA      À≈—ß¥Ÿ¥´—∫ OVA 

% Loading 

 0.25 2457 ± 64 +30.1 ± 0.6 -9.0 ± 0.5 44.8 ± 1.8 

 0.5 2133 ± 319 +29.6 ± 2.6 -23.0 ± 0.8 44.9 ± 1.0 

 1.0 2923 ± 110 +66.4 ± 1.8 -10.8 ± 1.0 42.9 ± 3.1 

 1.5 2807 ± 45 +54.6 ± 2.3 -16.3 ± 0.6 42.5 ± 4.6 

 2.0 2500 ± 34 +40.8 ± 1.3 -7.6 ± 0.4 43.3 ± 1.8 

3. »÷°…“ªí®®—¬¥â“π™π‘¥¢Õß “√‡§≈◊Õ∫º‘«ª√–®ÿ

∫«°μàÕ ¢π“¥ ª√–®ÿ∑’Ëº‘«Õπÿ¿“§·≈–§«“¡

 “¡“√∂„π°“√°—°‡°Á∫ “√¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ 

 °“√‡§≈◊Õ∫‰¡‚§√æ“√å∑‘‡§‘≈¥â«¬ “√‡§≈◊Õ∫º‘«

™π‘¥∫«° CTAB ¡’°“√‡ª≈’Ë¬π·ª≈ß§à“ zeta potential  

‡ªìπ·π«∑“ß‡¥’¬«°—∫°“√‡§≈◊Õ∫¥â«¬ “√‡§≈◊Õ∫º‘«ª√–®ÿ

∫«° chitosan §◊Õ‰¡‚§√æ“√å∑‘‡§‘≈‡ª≈’Ë¬π®“°ª√–®ÿ≈∫ 

¡“‡ªìπª√–®ÿ∫«° ·≈–‡¡◊ËÕ¡’°“√¥Ÿ¥´—∫ OVA æ∫«à“

‰¡‚§√æ“√å∑‘‡§‘≈°≈—∫¡“¡’ª√–®ÿ≈∫ ®“°°“√»÷°…“™π‘¥

μ“√“ß∑’Ë 2 · ¥ß¢π“¥Õπÿ¿“§ ª√–®ÿ‰øøÑ“∑’Ëº‘«·≈–§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√ (Percentage loading)  

 ¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ °àÕπ·≈–À≈—ß°“√‡§≈◊Õ∫¥â«¬ Chitosan (MW 50,000) §«“¡‡¢â¡¢âπμà“ßÊ 

¢Õß “√‡§≈◊Õ∫º‘«‰¡‚§√æ“√å∑‘‡§‘≈ª√–®ÿ∫«°∑—Èß 3 ™π‘¥

¥—ß· ¥ß„πμ“√“ß∑’Ë 3 æ∫«à“¡’§à“ zeta potential Õ¬Ÿà„π

™à«ß -10.8 ∂÷ß -25.0 ¡‘≈≈‘‚«≈μå πÕ°®“°π’Èæ∫«à“¢π“¥

¢Õß‰¡‚§√æ“√å∑‘‡§‘≈À≈—ß®“°¥Ÿ¥´—∫ OVA ∑’Ë‰¥â®“°°“√

‡§≈◊Õ∫¥â«¬ CTAB §«“¡‡¢â¡¢âπ√âÕ¬≈– 1.0 ‚¥¬πÈ”Àπ—°

∑”„Àâ‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‰¥â¡’¢π“¥‡≈Á°∑’Ë ÿ¥§◊Õ 1517  

π“‚π‡¡μ√ ·≈–¡’§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√ Ÿß∑’Ë ÿ¥ 

(√âÕ¬≈– 75.0) 

 

™π‘¥¢Õß “√‡§≈◊Õ∫º‘« 
Size (π“‚π‡¡μ√) 

À≈—ß¥Ÿ¥ —́∫ OVA 

Zeta potential (¡‘≈≈‘‚«≈μå) 

°àÕπ¥Ÿ¥´—∫ OVA      À≈—ß¥Ÿ¥´—∫ OVA 

% Loading 

 Chitosan 1.0% 2923  ± 110 +66.4 ± 1.8 -10.8 ± 1.0 42.9 ± 3.1 

 Chitosan 0.5% + CTAB 0.5% 2247 ± 208 +26.9 ± 0.5 -20.7 ± 0.4 43.1 ± 3.4 

 CTAB 1.0% 1517 ± 344 +10.4 ± 0.3 -25.0 ± 1.3 75.0 ± 1.2 

 

μ“√“ß∑’Ë 3 · ¥ß¢π“¥Õπÿ¿“§ ª√–®ÿ‰øøÑ“∑’Ëº‘«·≈–§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√ (Percentage loading)  

 ¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ ‡¡◊ËÕ‡§≈◊Õ∫¥â«¬ “√‡§≈◊Õ∫º‘«ª√–®ÿ∫«°™π‘¥μà“ßÊ 
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4. ≈—°…≥–æ◊Èπº‘«¢Õß polymeric micro- 

particles ®“°°≈âÕß®ÿ≈∑√√»πå·∫∫ àÕß°√“¥ 

(Scanning electron microscope; SEM) 

 ≈—°…≥–¢Õß polymeric microparticles  

∑’Ë ‡§≈◊Õ∫¥â«¬ “√‡§≈◊Õ∫º‘«ª√–®ÿ∫«° ‡¡◊ËÕ¥Ÿ¥â«¬

°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°μ√Õπ·∫∫ àÕß°√“¥ æ∫«à“Õπÿ¿“§

‰¡‚§√æ“√å∑‘‡§‘≈¡’≈—°…≥–§àÕπ¢â“ß°≈¡ æ◊Èπº‘«‡√’¬∫

 ¡Ë”‡ ¡Õ ¥—ß· ¥ß„π√Ÿª∑’Ë 1 

 

«‘®“√≥å·≈– √ÿªº≈ 
 

1. »÷°…“ªí®®—¬¥â“π¡«≈‚¡‡≈°ÿ≈¢Õß chitosan 

μàÕ ¢π“¥ ª√–®ÿ∑’Ëº‘«Õπÿ¿“§·≈–§«“¡ “¡“√∂

„π°“√°—°‡°Á∫ “√¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ 

 ®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“ zeta potential 

¢Õß‰¡‚§√æ“√å∑‘‡§‘≈®“°‡¥‘¡´÷Ëß¡’ª√–®ÿ≈∫¡“‡ªìπª√–®ÿ

∫«°¿“¬À≈—ß®“°°“√‡μ‘¡ “√≈–≈“¬ chitosan · ¥ß„Àâ

‡ÀÁπ«à“ chitosan  “¡“√∂∂Ÿ°¥Ÿ¥´—∫∑’Ëº‘«Õπÿ¿“§ 

¢Õß‰¡‚§√-æ“√å∑‘‡§‘≈‰¥â ·≈–‡ªìπ‰ª‰¥â«à“‡°‘¥®“°°“√

¥÷ß¥Ÿ¥°—π¢Õßª√–®ÿμ√ß°—π¢â“¡ ¿“¬À≈—ß®“°°“√¥Ÿ¥´—∫ 

OVA æ∫«à“ª√–®ÿ¢ÕßÕπÿ¿“§‡ª≈’Ë¬π‡ªìπ≈∫ ‡°‘¥®“°°“√

∑’Ë OVA ¡’§à“ Isoelectric point (pI) 4.5 ‡¡◊ËÕÕ¬Ÿà„π

 “√≈–≈“¬∑’Ë‡ªìπ°≈“ß®÷ß· ¥ßª√–®ÿ≈∫ zeta potential 

∑’Ë«—¥‰¥â®÷ß¡’ª√–®ÿ≈∫  

 ‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡§≈◊Õ∫¥â«¬ chitosan MW 

50,000 ·≈– 200,000 ¡’¢π“¥∑’Ë‡≈Á°°«à“ 10 ‰¡‚§√‡¡μ√  

´÷Ëß‡ªìπ¢π“¥∑’Ë “¡“√∂ºà“π M-cell ‡¢â“ Ÿà Peyerûs 

patches ·≈–π”‰ª Ÿà°“√°√–μÿâπ¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬ 

(van der Lubben, 2001; Borges et al., 2005) 

Õ¬à“ß‰√°Áμ“¡‡π◊ËÕß®“° chitosan MW 200,000 ¡’ 

§«“¡Àπ◊¥ ¡“°°«à“ chitosan MW 50,000 ®÷ß‡°‘¥

§«“¡‰¡à‡¢â“°—π¢Õß‰¡‚§√æ“√å∑‘ ‡§‘≈°—∫ “√≈–≈“¬ 

chitosan ·≈–∑”„Àâ‰¡‚§√æ“√å∑‘‡§‘≈·∑√°μ—«‰ª„π

 “√≈–≈“¬ chitosan ‰¥â¬“° °“√‡§≈◊Õ∫®÷ß‡°‘¥‰¥â‰¡à¥’ 

´÷ËßÕ“®¡’‰¡‚§√æ“√å∑‘‡§‘≈∫“ß à«π∑’Ë‰¡à‰¥â∂Ÿ°‡§≈◊Õ∫ Õ’°∑—Èß

‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡§≈◊Õ∫¥â«¬ chitosan MW 50,000  

¡’¢π“¥‡≈Á°∑”„Àâ¡’æ◊Èπ∑’Ëº‘«¡“° ∑”„Àâ‡°‘¥°“√¥Ÿ¥´—∫ OVA 

‰¥â¡“° ¥—ßπ—Èπ®÷ß∑”„Àâ§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√

¢Õß‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡°‘¥®“°°“√‡§≈◊Õ∫¥â«¬ chitosan 

MW 50,000 ¡“°°«à“ ‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡°‘¥®“°°“√

‡§≈◊Õ∫¥â«¬ chitosan MW 200,000 πÕ°®“°π’È°“√∑’Ë

¢π“¥¢Õß‰¡‚§√æ“√å∑‘‡§‘≈°àÕπ¥Ÿ¥´—∫ OVA ¡’¢π“¥ 

„À≠à°«à“À≈—ß¥Ÿ¥´—∫ OVA Õ“®‡π◊ËÕß¡“®“° chitosan  

¡’ª√–®ÿ‡ªìπ∫«° ·≈– OVA (pI = 4.5) · ¥ßª√–®ÿ≈∫ 

„π “√≈–≈“¬∑’Ë‡ªìπ°≈“ß ‡°‘¥°“√¥÷ß¥Ÿ¥À√◊Õ®—∫°—π®“°

ª√–®ÿ∑’Ëμ√ß¢â“¡°—π∑”„Àâ‡°‘¥°“√À¥μ—«¢Õß‰¡‚§√æ“√å

∑‘‡§‘≈ ÷́Ëß¡’≈—°…≥–‡™àπ‡¥’¬«°—∫°“√®—∫°—π¢Õßæ≈“ ¡‘¥¥’

‡ÕÁπ‡Õ´÷Ëß¡’ª√–®ÿ≈∫°—∫‰≈‚ª‚´¡À√◊Õ “√≈¥·√ßμ÷ßº‘«∑’Ë¡’

ª√–®ÿ∫«°·≈â«∑”„Àâ‚¡‡≈°ÿ≈¢Õßæ≈“ ¡‘¥¥’‡ÕÁπ‡ÕÀ¥μ—« 

(a)

(b)

√Ÿª∑’Ë 1 · ¥ß≈—°…≥–¢Õß‰¡‚§√æ“√å∑‘‡§‘≈∑’Ëºà“π°“√‡§≈◊Õ∫ 

 ¥â«¬ “√‡§≈◊Õ∫º‘«ª√–®ÿ∫«°®“°°≈âÕß®ÿ≈∑√√»πå  

 °”≈—ß¢¬“¬ (a) 5,000 ‡∑à“ (b) 100,000 ‡∑à“ 
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(compaction or condensation) ¡’¢π“¥Õπÿ¿“§‡≈Á°≈ß 

(Zuzzi et al., 2007) 

 ®“°∑’Ë°≈à“«¢â“ßμâπ chitosan MW 50000 

‡À¡“– ”À√—∫π”¡“„™â„π°“√‡§≈◊Õ∫‰¡‚§√æ“√å∑‘‡§‘≈ 

¡“°°«à“ chitosan MW 100000 ·≈– chitosan  

MW 200000 ‡π◊ËÕß®“°„Àâ¢π“¥Õπÿ¿“§∑’Ë‡≈Á°·≈–¡’ 

§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√ Ÿß πÕ°®“°π’È ¡’√“¬ß“π

 π—∫ πÿπ«à“¢π“¥Õπÿ¿“§‡≈Á° ®–‡æ‘Ë¡§«“¡ “¡“√∂∑’Ë®–

∂Ÿ°¥Ÿ¥´÷¡ºà“π M-cell ‰¥â¥’¢÷Èπ (Jung et al., 2000)  

 

2. »÷°…“ªí®®—¬¥â“π§«“¡‡¢â¡¢âπ¢Õß chitosan 

μàÕ¢π“¥ ª√–®ÿ∑’Ëº‘«Õπÿ¿“§·≈–§«“¡ “¡“√∂

„π°“√°—°‡°Á∫ “√¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ 

 °“√‡§≈◊Õ∫‰¡‚§√æ“√å∑‘‡§‘≈¥â«¬ chitosan ∑’Ë

§«“¡‡¢â¡¢âπμà“ßÊ ∑”„Àâ¢π“¥¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ 

À≈—ß®“°¥Ÿ¥´—∫ OVA ¡’¢π“¥∑’Ë„°≈â‡§’¬ß°—π · ¥ß„Àâ‡ÀÁπ

«à“ chitosan „π™à«ß§«“¡‡¢â¡¢âπ∑’Ë»÷°…“‰¡à‰¥â¡’º≈μàÕ

¢π“¥¢Õß‰¡‚§√æ“√å∑‘ ‡§‘≈ ∑—È ßπ’ÈÕ“®‡π◊ËÕß¡“®“° 

chitosan ∑’Ë§«“¡‡¢â¡¢âπμà“ßÊ  “¡“√∂‡°“–∑’Ëº‘«¢Õß

‰¡‚§√æ“√å∑‘‡§‘≈‰¥âæÕÊ °—π  àßº≈„Àâ¢π“¥∑’Ë‰¥â‰¡à·μ°

μà“ß°—π π—Ëπ§◊Õ¢π“¥‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡μ√’¬¡‰¥âÕ¬Ÿà„π™à«ß 

2133-2923 π“‚π‡¡μ√ ÷́Ëß‡ªìπ¢π“¥∑’Ë “¡“√∂·≈– 

¡’ª√– ‘∑∏‘¿“æ∑’Ë®–ºà“π M-cel l ‡¢â“ Ÿà Peyerûs 

patches ‰¥â 

 ‡¡◊ËÕæ‘®“√≥“§à“ zeta potential æ∫«à“‰¡‚§√

æ“√å∑‘‡§‘≈∑’Ë‰¥âÀ≈—ß‡§≈◊Õ∫¥â«¬ chitosan ¡’§à“‡ªìπ∫«° 

·≈–‡¡◊ËÕ¥Ÿ¥´—∫ OVA æ∫«à“Õπÿ¿“§∑’Ë ‰¥â¡’ª√–®ÿ≈∫  

¥—ß‡Àμÿº≈∑’Ë°≈à“«¢â“ßμâπ ·≈–°“√„™â chitosan  

§«“¡‡¢â¡¢âπμà“ßÊ ‰¡à‰¥â∑”„Àâ§«“¡ “¡“√∂„π°“√°—°

‡°Á∫ “√‡ª≈’Ë¬π·ª≈ß¡“°π—° ∑—Èßπ’È‡π◊ËÕß¡“®“° OVA  

∂Ÿ°¥Ÿ¥´—∫‰¥âÕ¬à“ßÕ‘Ë¡μ—«∫π‰¡‚§√æ“√å∑‘‡§‘≈ π—Ëπ§◊Õ‰¡‚§√

æ“√å∑‘‡§‘≈¥Ÿ¥´—∫ OVA ‰¥â‡μÁ¡∑’Ë∑’Ë√âÕ¬≈– 42.5-44.9  

 

3. »÷°…“ªí®®—¬¥â“π™π‘¥¢Õß “√‡§≈◊Õ∫º‘«ª√–®ÿ

∫«°μàÕ ¢π“¥ ª√–®ÿ∑’Ëº‘«Õπÿ¿“§·≈–§«“¡

 “¡“√∂„π°“√°—°‡°Á∫ “√¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ 

 ®“°°“√»÷°…“™π‘¥¢Õß “√‡§≈◊Õ∫º‘«ª√–®ÿ∫«°

∑’Ë„™â‡§≈◊Õ∫‰¡‚§√æ“√å∑‘‡§‘≈ æ∫«à“¢π“¥Õπÿ¿“§¢Õß 

‰¡‚§√æ“√å∑‘ ‡§‘≈∑’Ë ‰¥â ‡ªìπ¥—ßπ’È chitosan 1% > 

chitosan 0.5% + CTAB 0.5% > CTAB 1.0%  

‚¥¬πÈ”Àπ—° ‡√’¬ßμ“¡≈”¥—∫®“°¡“°‰ªπâÕ¬ ¢π“¥¢Õß

‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡§≈◊Õ∫¥â«¬ chitosan §«“¡‡¢â¡¢âπ

√âÕ¬≈– 1.0 ‚¥¬πÈ”Àπ—° ¡’¢π“¥„À≠à∑’Ë ÿ¥ ‡°‘¥®“°°“√∑’Ë 

chitosan ‡ªìπ “√æÕ≈‘‡¡Õ√å∑’Ë¡’°“√æÕßμ—« ¡’¢π“¥

‚¡‡≈°ÿ≈„À≠à·≈–¡’§«“¡ “¡“√∂„π°“√¥Ÿ¥ —́∫∫πº‘«

Õπÿ¿“§‰¥â¥’ ¥—ßπ—Èπ‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë∂Ÿ°¥Ÿ¥´—∫¥â«¬ 

chitosan ®÷ß¡’¢π“¥¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ „À≠à°«à“‰¡‚§√

æ“√å∑‘‡§‘≈∑’Ë‡§≈◊Õ∫¥â«¬ CTAB §«“¡‡¢â¡¢âπ√âÕ¬≈– 1.0 

‚¥¬πÈ”Àπ—° ´÷Ëß‡ªìπ “√≈¥·√ßμ÷ßº‘«™π‘¥ª√–®ÿ∫«°  

¡’¢π“¥‚¡‡≈°ÿ≈·≈–§«“¡Àπ◊¥πâÕ¬°«à“ ‰¡‚§√æ“√å∑‘‡§‘≈

∑’Ë‡§≈◊Õ∫¥â«¬ CTAB §«“¡‡¢â¡¢âπ√âÕ¬≈– 1.0 ‚¥¬ 

πÈ”Àπ—°π’È ¡’¢π“¥‡≈Á°∑’Ë ÿ¥  àßº≈∑”„Àâ¡’æ◊Èπ∑’Ëº‘« 

∑’Ë “¡“√∂°—°‡°Á∫ “√‰¥â¡“°¢÷Èπ  

 ‡¡◊ËÕ„™â “√≈¥·√ßμ÷ßº‘«ª√–®ÿ∫«°‰¥â·°à CTAB 

‡ªì π “√ ‡§≈◊ Õ∫º‘ « ‰¡ ‚§√æ“√å ∑‘ ‡ §‘ ≈æ∫«à “¡’ ° “√

‡ª≈’Ë¬π·ª≈ß§à“ zeta potential ‡ªìπ∫«°‡™àπ‡¥’¬«°—π

°—∫°“√„™â “√æÕ≈‘‡¡Õ√åª√–®ÿ∫«°‰¥â·°à chitosan ‚¥¬

¿“¬À≈—ß®“°°“√∑’Ë‰¡‚§√æ“√å∑‘‡§‘≈¥Ÿ¥´—∫ OVA Õπÿ¿“§ 

∑’Ë‰¥â®–°≈—∫¡“¡’ª√–®ÿ≈∫ ¥â«¬‡Àμÿº≈∑’Ë°≈à“«¡“¢â“ßμâπ 

 ‡¡◊ËÕæ‘®“√≥“§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√

æ∫«à“ CTAB §«“¡‡¢â¡¢âπ√âÕ¬≈– 1.0 ‚¥¬πÈ”Àπ—°  

¡’§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√ Ÿß∑’Ë ÿ¥  à«πÕπÿ¿“§∑’Ë

‡§≈◊Õ∫¥â«¬ chitosan §«“¡‡¢â¡¢âπ√âÕ¬≈– 1.0 ·≈– 

chitosan √âÕ¬≈– 0.5 + CTAB √âÕ¬≈– 0.5 ‚¥¬ 

πÈ”Àπ—° ¡’§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√„°≈â‡§’¬ß°—π 

´÷Ëß°“√∑’Ë CTAB  “¡“√∂°—°‡°Á∫¬“‰¥â¡“° ‡°‘¥®“°°“√∑’Ë

¡’¢π“¥‡≈Á°°«à“ ∑”„Àâ¡’æ◊Èπ∑’Ëº‘«„π°“√¥Ÿ¥´—∫ “√¡“°  

 àßº≈„Àâ§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√ Ÿß‰ª¥â«¬ ·¡â«à“ 

CTAB ®–¡’§«“¡ “¡“√∂„π°“√°—°‡°Á∫ “√¡“°°«à“ 

chitosan Õ¬à“ß‰√°Áμ“¡°“√π” “√æÕ≈‘‡¡Õ√å chitosan 

¡“„™â‡ªìπ “√‡§≈◊Õ∫º‘«Õπÿ¿“§„π√–∫∫π” àß‚ª√μ’πÕ“®

®– àßº≈¥’¡“°°«à“„π·ßà¡’§«“¡‡ªìπæ‘…μË” ·≈–§ÿ≥ ¡∫—μ‘

°“√¬÷¥‡°“–‡¬◊ËÕ‡¡◊Õ°¢Õß chitosan (Mucoadhesive) 

∑’Ë‡æ‘Ë¡√–¬–‡«≈“°“√ —¡º— °—∫≈”‰ â¢Õß‰¡‚§√æ“√å∑‘‡§‘≈ 

∑”„Àâ‡æ‘Ë¡‚Õ°“ ∑’Ë®–π” àß‚ª√μ’π‡¢â“ Ÿà‡´≈≈å‚¥¬‡©æ“– 

Peyerûs patches ‰¥â¥’¢÷Èπ (Fuying et al., 2006)  
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 ®“°º≈°“√∑¥≈Õßπ’È  √ÿª‰¥â«à“ “√‡§≈◊Õ∫º‘«

™π‘¥ª√–®ÿ∫«°∑—Èß∑’Ë‡ªìπ “√≈¥·√ßμ÷ßº‘« CTAB À√◊Õ

 “√æÕ≈‘‡¡Õ√å chitosan  “¡“√∂‡æ‘Ë¡§«“¡ “¡“√∂ 

„π°“√°—°‡°Á∫‚ª√μ’π™π‘¥ OVA ‰¥â ·≈–¢π“¥¢Õß

Õπÿ¿“§‰¡‚§√-æ“√å∑‘‡§‘≈∑’Ë‰¥â πâÕ¬°«à“ 10 ‰¡‚§√‡¡μ√ 

´÷Ëß¡’§«“¡‡À¡“– ¡∑’Ë®–„™â‡ªìπ√–∫∫π” àß‚ª√μ’π‡¢â“ Ÿà 

Peyerûs patches ¢Õßºπ—ß≈”‰ â‡≈Á° Õ¬à“ß‰√°Áμ“¡®–

μâÕß¡’°“√»÷°…“§«“¡ “¡“√∂„π°“√ªÑÕß°—π°“√‡ ◊ËÕ¡

 ≈“¬¥â«¬°√¥„π∑“ß‡¥‘πÕ“À“√ §«“¡ “¡“√∂„π°“√

ª≈¥ª≈àÕ¬μ—«¬“ ·≈–§«“¡ “¡“√∂„π°“√°√–μÿâπ

¿Ÿ¡‘§ÿâ¡°—π ‡æ◊ËÕ¬◊π¬—πª√– ‘∑∏‘¿“æ„π°“√π” àß·Õπμ‘‡®π

¢Õß√–∫∫‰¡‚§√æ“√å∑‘‡§‘≈∑’Ë‡μ√’¬¡‰¥âμàÕ‰ª 
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