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Bioedegradable nanoparticles are intensively investigated for their potential applications in drug
delivery systems. Being a biocompatible and biodegradable polymer, chitosan holds great promise
for use in this area. This investigation was concerned with determination and optimization of the
effective parameters involved in the production of chitosan nanoparticles using ionic gelation
method. Studied variables were concentration and pH of the chitosan solution, the ratio of chitosan
to sodium tripolyphosphate therein and the molecular weight of chitosan. For this purpose, Taguchi
statistical method was used for design of experiments in three levels. The size of chitosan nanopar-
ticle was determined using laser light scattering. The experimental results showed that concentration
of chitosan solution was the most important parameter and chitosan molecular weight the least effec-
tive parameter. The optimum conditions for preparation of nanoparticles were found to be 1 mg/mL
chitosan solution with pH=5, chitosan to sodium tripolyphosphate ratio of 3 and chitosan molecular
weight of 200,000 daltons. The average nanoparticle size at optimum conditions was found to be
about 150 nm.
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ð}†ü� ô ‹¥™

ðíõ¬…° {õ²üÐ …ð~…²û ®°…– {ùýú º~û …² ì¥éõë Þý}õ¶†ó ‹† ÒéË•

Lm/gm2 ô ô²ó ø†ÿ ìõèßõèþ 051€ 002 ô004 Þýéõ¬…è}õó ‹ú {±{ý� ¬°

ºßê 3  ð»†ó ¬…¬û º~û …¶•. øí†ó Æõ° Þú ì»†ø~û ìþ|ºõ¬€ øíú

®°…– ‹ú ¬¶• „ì~û ¬…°…ÿ …‹Ï†¬ ð†ðõì}± ø·}ñ~ ô …÷± ô²ó ìõèßõèþ

Þý}õ¶†ó ‹± …ð~…²û ì}õ¶È ®°…– ¤†³̂ …øíý• ðý·•. ºßê 4 {¿õü±

ìýß±ô¶ßõ’ …èß}±ôó �õü»þ ð†ðõ®°…– Þý}õ¶†ó °… ð»†ó ìþ|¬ø~.

ð†ðõ®°…– {ùýú º~û Þ±ôÿ ºßê|…ð~€ …ì† ‹±̈þ …²„ðù† ‹ú øî Ÿ·Œý~û|…ð~.

‹†ü~ {õ›ú ¬…º• Þú ‹±…ÿ {ùýú {¿õü± ìýß±ô¶ßõ’ …èß}±ôó �õü»þ

ðíõðú|ø†€ ì¥éõë ¤†ôÿ ð†ðõ®°…– °ôÿ �†üú|ø†ÿ Öé³ÿ ì©¿õÁ Ú±…°

¬…¬û º~û|…¶•. ¬° …üò ¤†è•€ ð†ðõ®°…– ¬…°…ÿ �†ü~…°ÿ Þ†Öþ ðŒõ¬û ô

Æþ Ö±…üñ~ ̈»à Þ±¬ó ‹ú üß~üã± ìþ|Ÿ·Œñ~. ‹† {õ›ú ‹ú ðõÑ

ìýß±ô¶ßõ’ …èß}±ôðþ …¶}×†¬û º~û ¬° …üò �µôø¼€ ºßê ¤†¾ê

‹ù}±üò ºßéþ …¶• Þú �̧ …² Ÿñ~üò ‹†° {ß±…° Îß̧|‹±¬…°ÿ ‹†

ìýß±ô¶ßõ’ ü†¬ º~û ¤†¾ê â±¬ü~. ‹† {õ›ú ‹ú ºßê ì»©À ìþ|ºõ¬

Þú ð†ðõ®°…– Þ±ôÿ Þý}õ¶†ó ‹ú ̈õ‹þ Ú†‹ê ºñ†¶†üþ ø·}ñ~. ¬° ›~ôë 3€

…ð~…²û ì}õ¶È ®°…– ‹ú ¬¶• „ì~û ¬° „²ì†ü¼|ø†ÿ ì©}éØ Þú ‹± …¶†¹

„°…üú 9L{†âõŸþ …ðœ†ï â±Ö}ú ‹† ¬ô ‹†° {ß±…° ð»†ó ¬…¬û º~û …¶•. ð}†ü�

ð»†ó ìþ|¬ø~€ …ð~…²û ®°…– {ùýú º~û ¬° ì¥~ô¬û ð†ðõì}±…ð~ ô ¶Çõ§

…ð}©†Ž º~û ‹±…ÿ ‹±°¶þ …÷± ì}Óý±ø†ÿ Ö±…üñ~ ìñ†¶� …¶•. ¬°

ºßê|ø†ÿ 5 -…èØ {†¬ …÷± ø± üà …² ì}Óý±ø†ÿ Ö±…üñ~ °ôÿ …ð~…²û

ð†ðõ®°…–€ ð»†ó ¬…¬û º~û …¶• Þú ‹† …¶}×†¬û …² {œ³üú ô {¥éýê ð}†ü�

¤†¾ê …² „²ì†ü¼|ø† ‹† ð±ï|…Ö³…° 4-ketilauQ‹ú ¬¶• „ì~û …¶•. ‹†

{õ›ú ‹ú ð}†ü� „ì~û ¬° …üò ºßê|ø† ì»†ø~û ìþ|ºõ¬€ ‹† Þ†ø¼ ÒéË•

ì¥éõë Þý}õ¶†ó€ …Ö³…ü¼ Hp€ Þ†ø¼ ð·Œ• Þý}õ¶†ó ‹ú ¶~üî

{±ÿ|�éþ|Ö·×†– ô Þ†ø¼ ô²ó ìõèßõèþ Þý}õ¶†ó€ …ð~…²û ð†ðõ®°…–

¤†¾ê Þ†ø¼ ìþ|ü†‹~. …üò ð}†ü� °… ìþ|{õ…ó ‹~üò {±{ý� {×·ý± Þ±¬ Þú ‹†

…Ö³…ü¼ ÒéË• ì¥éõë Þý}õ¶†ó â±…ð±ôÿ ì¥éõë …Ö³…ü¼ ü†Ö}ú ô
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‹³°â}± {»ßýê ìþ|ºõ¬.

…Ö³…ü¼ …ð~…²û ð†ðõ®°…– ‹† …Ö³…ü¼ ÒéË• ì¥éõë Þý}õ¶†ó {õ¶È
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ÞõŸß}± ‹ú ô›õ¬ ìþ„ü~.

…üò ô…‹·}ãþ ‹ýò PPT/SC| ‹† …ð~…²û ð†ðõ®°…– Þý}õ¶†ó {õ¶È

osnolAô øíß†°…ó ]62€02[ ô ðý³ naG| ô øíß†°…ó ]42[ ‹±°¶þ º~û ô

‹ú ð}†ü� ì»†‹ùþ ¬¶• ü†Ö}ú|…ð~. ‹† …Ö³…ü¼ Hp| ì¥éõë Þý}õ¶†ó€

…ð¥çë|�̄ü±ÿ „ó ô  ¶†² ô Þ†° ‹±øî|Þñ¼ â±ôû|ø†ÿ üõðþ ‹† ‹†° ì©†èØ

Þ†ø¼ ü†Ö}ú ô ìý³…ó â±ôû|ø†ÿ üõðþ ‹† ‹†° ì˜Œ• ¬° ì¥éõë Þ†ø¼

ìþ|ü†‹~. ‹ñ†‹±…üò€ ¬° ì±…¤ê …ôèýú {ùýú ð†ðõ®°…– ºŒßú ÂÏýØ|{±ÿ

{»ßýê ìþ|ºõ¬ ô {ñ¼ ð†ºþ …² øî|²¬ó °…¤•|{± ìþ|{õ…ð~ „ó °… �±…Þñ~û
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„ó Þ†ø¼ ìþ|ü†‹~ ô øí†ó|Æõ° Þú …º†°û º~€ …üò …ì± ìñœ± ‹ú Þ†ø¼

…ð~…²û ®°…– ìþ|ºõ¬. naG| ô øíß†°…ó ]42[ ðý³ …÷± Hp| °… ¬° ð·Œ•|ø†ÿ

ì©}éØ PPT/SC| ‹±°¶þ Þ±¬û ô‹ú ð}ýœú ì»†‹ùþ ¬¶• ü†Ö}ú|…ð~€ ‹† …üò

{×†ô– Þú ¤~…Úê …ð~…²û ð†ðõ®°…– °… ¬° 5/5=Hp| â³…°½ Þ±¬û|…ð~.

¬°‹†°û ô²ó ìõèßõèþ Þý}õ¶†ó ðý³ ‹†ü~ â×• Þú …Ö³…ü¼ ô²ó ìõèßõèþ

‹†Î™ …Ö³…ü¼ â±…ð±ôÿ ì¥éõë ô ¬° ð}ýœú …²¬ü†¬ ìÛ†ôì• Ö†² ì†üÐ ¬°

‹±…‹± �±…Þñ~û º~ó ð†ºþ …² øî ²¬ó ìþ|ºõ¬. ‹ñ†‹±…üò€ ‹† …Ö³…ü¼ ô²ó

ìõèßõèþ Þý}õ¶†ó€ ð†ðõ®°…– ‹† …‹Ï†¬ ‹³°â}±ÿ {»ßýê ìþ|ºõð~. …üò
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â³…°½ º~û …¶•.

{œ³üú ô{¥éýê ð}†ü� „ì~û ¬° ›~ôë 3 ‹† …¶}×†¬û …² ð±ï|…Ö³…° ð»†ó

ìþ|¬ø~ Þú ìÛ†¬ü± ì}Óý±ø†ÿ Ö±…üñ~ {ùýú ð†ðõ®°…– ¬° ¤†è• ‹ùýñú ‹ú

ºßê ìÛ†¬ü± …°…ú̂ º~û ¬° ›~ôë 4 …¶•. ìý³…ó …÷± ø±üà …² ì}Óý±ø† ‹±
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