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In this study, porous scaffolds from poly(D,L-lactic acid) have been prepared via liquid- liquid phase
separation method in ternary system of polymer-1,4-dioxane-water. Polymer dissolved in dioxane in
1.5, 2.5 and 5 % wt/v and the solvent/non-solvent ratios were 13/87, 15/85 and 17/83. Cloud point
curves prepared by visual turbidometry. In order to obtain porous scaffolds with inter-connected
pores structure, each system cooled below its cloud point temperature to achieve phase separation
then promptly freezed. Furthermore, sublimation in freeze-dryer took place. Scanning electron
microscopy have been used to study the morphologies of the scaffold and average pore sizes from
10 to 37 μm were obtained with variation in systems concentrations. Porosity density and of the scaf-
folds were measured by volumetric method and 85.5% was achieved. The results show that variation
in concentration of ternary system has great effect on morphology, pore size and porosity density of
the scaffolds.
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¬° …üò ìÇ†èÏú Ÿ»íþ ‹õ¬ ]11[. ‹±…ÿ …Æíýñ†ó …² ð}†ü�€ …üò „²ìõó ¬ô ì±{Œú

…ðœ†ï º~ ô ¬° ø± ðõ‹• ¬ô ðíõðú …² ø± ì¥éõë ‹ú °ô½ Þ~°ÿ|¶ñœþ

‹±°¶þ º~ð~.

‹±…ÿ ¶†̈• ¬…°‹·• ì}©é©ê …² ì¥éõë|ø†ÿ ì³‹õ°€ …‹}~…  ìÛ~…°

Lm1 …² „ðù† °… ¬° èõèú „²ì†ü¼ °ü©}ú ô èõèú|ø† …² ¤†è• �†ü~…° ¬° ¬ì†ÿ

C
o05 ‹ú ¶±Î• {† Co5  Þí}± …² ¬ì†ÿ ðÛÇú Þ~°ÿ )‹ú ¬¶• „ì~û ‹±…ÿ

ø± üà …² ¶†ì†ðú|ø†ÿ ¶ú ›³þ̂ ¬° ÒéË•|ø†ÿ ì©}éØ ¬° „²ìõó

Þ~°ÿ|¶ñœþ( ¶±¬ º~ð~ {† ›~…üþ Ö†² ì†üÐ -ì†üÐ ¤†¾ê ºõ¬. ¬ì†ÿ

C
o5 ‹ú ìñËõ° ¤¿õë …Æíýñ†ó …² Ú±…° â±Ö}ò ì¥éõë|ø† ¬° ð†¤ýú

…¶�ýñõ¬…ë ô Î~ï ¶±¬º~ó {† ²ü± ¬ì†ÿ …ðœí†¬ ¤çë )›~…üþ Ö†² ›†ì~ -

ì†üÐ …¶•( …ð}©†Ž º~. ¶†ì†ðú|ø† ¬° …üò ¬ì† ‹ú ì~– nim5 ÷†‹• ðãú

¬…º}ú º~ð~€ {† ›~…üþ Ö†² �ý¼|°Ö• Þ±¬û ô …ð~…²û ðõ…¤þ Òñþ …² ¤çë

…Ö³…ü¼ ü†‹~. ¶�̧€ …üò èõèú|ø† ¬° ¬ì†ÿ Co02- Ú±…° â±Ö}ñ~ {† …üò Þú

ºßê|ºñ†¶þ ‹ú ¬¶• „ì~û ‹ú Þíà ›~…üþ Ö†²€ ‹ú ô¶ýéú …ðœí†¬ ¶±üÐ

ì¥éõë {̃Œý• ºõ¬. �̧ …² â̄º• h2 ¬° øíýò ¬ì†€ èõèú|ø† ‹ú ì~– h52

¬°ôó ¬¶}ã†û ̈»à|Þò …ðœí†¬ÿ Ú±…° â±Ö}ñ~€ {† ¤çë ô Â~¤çë ¬°

¤†è• …ðœí†¬ …² �éýí± ›~… ºõð~ ô ¶†̈}†°ø†ÿ ì}©é©ê �éþ)æÞ}ýà

…¶ý~( ‹†Úþ ‹í†ð~. ‹±…ÿ ¤¿õë …Æíýñ†ó …² {Œ©ý± Þ†ìê ¤çë€ ¬…°‹·•|ø†

‹ú ì~–  h|42 ¬° ¬ì†ÿ ì¥ýÈ Ú±…° â±Ö}ñ~ {† Þ†ìç_ ̈»à ºõð~.

‹±…ÿ ì¥†¶Œú {©é©ê ¬…°‹·•|ø† …² °ô½ ìñ±…¬ …¶}×†¬û º~. ¬° …üò

°ô½€ …‹}~… ÚÇÏ†– ìßÏŒþ ºßê …² ¬…°‹·• ‹† …‹Ï†¬ ì»©À ‹ú ¬Ú•

‹±ü~û ô ¤œî ÚÇÏ†– ì¥†¶Œú º~ ]71[. Ÿã†èþ Ê†ø±ÿ ¬…°‹·• )( ‹† ‹ú

¬¶• „ô°¬ó ô²ó ÚÇÏ†– ‹±ü~û º~û ‹ú ¶ùõè• Ú†‹ê {Ïýýò …¶•. Þ·±

¤œíþ ›†ì~ ¬…°‹·•|ø† ‹ú Þíà ìÏ†¬èú )1( ‹ú ¬¶• ìþ„ü~:

¬° …üò ìÏ†¬èú b€ Ÿã†èþ �éþ)æÞ}ýà …¶ý~( ¬° ¤†è• {õ¬û …¶•. ¬°¾~

{©é©ê ¬…°‹·• )Þ·± ¤œíþ ¤×±û|ø†ÿ ìõ›õ¬ ¬°ôó ¬…°‹·•|ø†( ‹†

…¶}×†¬û …² ìÏ†¬èú )2( ‹ú ¬¶• ìþ„ü~:

ìý†ðãýò ¬°¾~ø†ÿ {©é©ê ‹±…ÿ ¬ô ÚÇÏú ‹±ü~û º~û …² ø± ¬…°‹·• ‹ú

…‹Ï†¬ 3mm2×2×1 ì¥†¶Œú º~.

‹±…ÿ ì»†ø~û ¶†̈}†° ¬…°‹·•|ø†ÿ {ùýú º~û ô øî Ÿñýò ¶éõë|ø†ÿ

°º~ ¬…¬û º~û °ôÿ „ðù† …² ìýß±ô¶ßõ’ …èß}±ôðþ …¶}×†¬û º~. ìý†ðãýò

ÚÇ± ¤×±û|ø†ÿ ìõ›õ¬ ¬° ¶†̈}†° ¬…°‹·•|ø† …² °ô½ ‹±°¶þ {¿†ôü±

ρ

ρ

b
sV

ρ

ρ
= )1(

sV1 −=ε )2(
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¶†̈• ¬…°‹·•|ø†ÿ ì}©é©ê …² �éþ)DD|€LL  - æÞ}ýà …¶ý~( ‹ú °ô½ ›~…üþ Ö†² ì†üÐ - ì†üÐÎéþ Æ†èŒþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô üßî€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 7831 498

¤†¾ê …² ìýß±ô¶ßõ’ …èß}±ôðþ ‹ú ô¶ýéú ð±ï|…Ö³…° launaM

tnemerusaeMecnatsiD erutcurtsorciM| ì¥†¶Œú º~. ‹±…ÿ ø±

¬…°‹·• ìý†ðãýò ÚÇ± 51 ¤×±û â³…°½ º~.

ð}†ü� ô ‹¥™

{Ïýýò ¬ì†ÿ ðÛÇú Þ~°ÿ

‹±…ÿ {Ïýýò ¬ì†ÿ ðÛÇú Þ~°ÿ€ ì¥éõë|ø† …² ¬ì†ø†ÿ ‹†æÿ ìñ¥ñþ

øî|²ü·• )ladonoib( )ºßê 1(€ ¬° ¤†è• �†ü~…° ô øíãò ‹ú ìñËõ°

›~…üþ ì¥éõë ‹ú ìñ†ÆÜ Òñþ …² �éýí± ô Òñþ …² ¤çë€ ‹ú {~°ü� ô ‹ú

ìÛ~…°C
o1 ¬° ì~–  nim 03¶±¬ º~ð~. ºßê 1 ð»†ó ¬øñ~û {Óýý±…–

¬ì†ÿ ðÛÇú Þ~°ÿ ¶†ì†ðú ¶ú ›³þ̂ALLDP|-¬üõÞ·†ó -„Ž‹±¤·�

{Óýý±…– ÒéË•|ø†ÿ ø± ¶ú ›³Š {»ßýê ¬øñ~û ì¥éõë|ø†¶•.

¬° ºßê 1 ì»†ø~û ìþ|ºõ¬€ ‹† …Ö³…ü¼ ÒéË• �éýí± ¬° ì¥éõë€ ¬ì†ÿ

ðÛÇú Þ~° º~ó ðý³ …Ö³…ü¼ �ý~… ìþ|Þñ~ ]81[. ì¥éõë|ø†ÿ ALLDP|

‹þ|ºßê ¬° ì©éõÉ|ø†ÿ ¤çë -Â~¤çë ¤ýò Ö±…üñ~ ¶±¬Þ±¬ó

ì¥éõë �̧ …² ÎŒõ° …² ¬ì†ÿ ðÛÇú Þ~°ÿ ‹ú ¶±Î• Þ~° ìþ|ºõð~. …üò

ìõÂõÑ ‹ý†ó|â± „ó …¶• Þú Þ~°ÿ ‹ú ô¶ýéú Ö±…üñ~ ›~…üþ ì†üÐ -ì†üÐ ‹ú

¶†ì†ðú …èÛ† º~û …¶•. ¬ì†ÿ ì¥éõë|ø† �̧ …² …üò Þú ‹ú ¬ì†ø†ÿ ‹ý¼ …²

ðÛÇú Þ~°ÿ °¶†ð~û ºõð~€ ¬ô‹†°û øíãò ìþ|ºõð~. �̧ …² â̄º•

²ì†ó|ø†ÿ Æõæðþ …² {Ï†¬ë ¬° ¤†è• ¬ôÖ†²ÿ€ Ö†²ø†ÿ ›~… º~û Þ~°€

Þ†ìç_ ‹ú ¬ô Ö†² ì†üÐ º×†Ù {×ßýà ìþ|ºõð~ ]71[.  |

ðíõ¬…°ø†ÿ Þ~°ÿ ‹ú ¬¶• „ì~û€ ÒéË• ‹¥±…ðþ �éýí± °… Þú ‹ý†ó|â±

¬ì†ÿ ì¥éõë ‹¥±…ðþ ‹†æüþ …¶•€noitulos lacitirc reppu(

)TSCUð»†ó ðíþ|¬ø~. …üò ìõÂõÑ€ ‹~üò|ìÏñþ …¶• Þú ÒéË•|ø†ÿ

�éýí± ¬° ¶í• Ÿ‘ ÒéË• ‹¥±…ðþ )C*( ô ¬° ð†¤ýú ÒéË• Þî �éýí±

Ú±…° â±Ö}ú|…ð~ ]31[. øî|Ÿñýò€ ¬° ðíõ¬…° ðÛÇú Þ~°ÿ ì»†ø~û ìþ|ºõ¬€ ‹†

{Óýý±…– …ð~Þþ ¬° ð·Œ• ¬üõÞ·†ó -„Ž€ ¬ì†ÿ ðÛÇú Þ~°ÿ ¶†ì†ðú ‹ú

º~– {¥• {†‡÷ý± Ú±…° â±Ö}ú ô ‹† …Ö³…ü¼ ð·Œ• ¤œíþ Â~¤çë€ ðÛÇú

Þ~°ÿ ì¥éõë|ø† ‹ú ¬ì†ø†ÿ ‹ý»}± …ð}Û†ë ìþ|ü†‹~ ]6[.

Ÿñ†ó|Ÿú ¬° ºßê 2 ìÏéõï …¶•€ {í†ï ì¥éõë|ø†ÿ ìõ°¬ „²ì†ü¼€ ¬°

¬ì†üþ ì»©À Þ~° º~ð~ ô ›~…üþ Ö†² ì†üÐ -ì†üÐ ¬° „ðù† ì»†ø~û º~€

‹ú ›³ ¶†ì†ðú  ALLDP|5/1 ¬°¾~ ¬° ð·Œ• ¤œíþ ¤çë ‹ú Â~¤çë

31/78€ Þú ‹† Þ†ø¼ ¬ì† ¬° ì¥éõë øíãò Þ~° ð»~. ôèþ€ ¬° ¬ì†ÿ Co|1

�éýí± …² ì¥éõë º×†Ù ›~… º~ ô °¶õŽ Þ±¬. …üò ìõÂõÑ ð»†ó

ìþ|¬ø~€ ›~…üþ Ö†² ›†ì~ -ì†üÐ ‹ú ¬èýê …ðœí†¬ ì©éõÉ ¤çë -

Â~¤çë ô °¶õŽ Þ±¬ó �éýí± …{×†Ý …Ö}†¬û …¶•. …üò ð}†ü� ‹† ð}†ü� ‹ú

¬¶• „ì~û …² ìÇ†èÏú sneguhcSô øíß†°…ó ]11[ ìÇ†‹Û• ̈õ‹þ ¬…°¬. ¬°

„ó ìÇ†èÏú ðý³ …º†°û º~û …¶•€ ðíõðú|ø†üþ ô›õ¬ ¬…°ð~ Þú øñã†ï {Ïýýò

ðÛÇú Þ~°ÿ Þ~° ð»~ð~. …ì†€ {Œéõ° ¤çë ô ›~…üþ Ö†² ›†ì~ -ì†üÐ ¬°

„ðù† …{×†Ý …Ö}†¬û …¶•. ¬° ð·Œ• ÷†‹• ¤çë -Â~¤çë ðý³ ¬ì†ÿ ðÛÇú

Þ~°ÿ ‹† ÒéË• �éýí± …Ö³…ü¼ ìþ|ü†‹~ Þú …üò ì»†ø~û ‹† ðíõ¬…° Ö†²ÿ …²

ðõÑTSCU| {Ç†‹Ü ¬…°¬.

…÷± ÒéË• �éýí± ‹± ºßê|ºñ†¶þ ¬…°‹·•|ø†

ìÛ†¬ü± ¬°¾~ {©é©ê )%(  )ìÏ†¬èú|ø†ÿ1 ô 2( ô ìý†ðãýò …ð~…²û ÚÇ± ¤×±û

¬…°‹·•|ø†ÿ ¶†̈}ú º~û …² ¶†ì†ðú|ø†ÿ �ý¼ â×}ú ¬° ›~ôë 1 „ô°¬û

º~û …¶•.

Îß̧|ø†ÿ ìýß±ô¶ßõ’ …èß}±ôðþ …üò ¬…°‹·•|ø† ¬° ºßê 2 ð»†ó

¬…¬û º~û …¶•. ¬° ¶†̈}†° ¬…°‹·•|ø†ÿ {ùýú º~û€ ºßê|ºñ†¶þ ðù†üþ

„ðù† ‹ú ô¶ýéú ìõÚÏý• {±ìõ¬üñ†ìýßþ ì¥éõë ô Þñ}±ë ¶ýñ}ýà Ö±…üñ~

SPIT| ìÏýò ìþ|ºõ¬. ðý±ôÿ ì¥±á {±ìõ¬üñ†ìýßþ ‹±…ÿ ›~…üþ Ö†² ¬°

üà ÒéË• ̈†Á �éýí± ô ì©éõÉ  ¬üõÞ·†ó -„Ž ‹ú ô¶ýéú ¬ì†ÿ

¶±¬Þ±¬ó ìÏýò ìþ|ºõ¬. °º~ ô â·}±½ ºßê|ºñ†¶þ ¬° Æõë ›~…üþ

Ö†² {¥• …üò ðý±ôÿ ì¥±á {±ìõ¬üñ†ìýßþ °… ìþ|{õ…ó ‹ú ô¶ýéú ²ì†ó

ðã†û|¬…º}ò ì¥éõë ¬° „ó ¬ì† Þñ}±ë Þ±¬ ]6[.

øí†ó|Æõ° Þú ¬° ›~ôë 1 ì»†ø~û ìþ|ºõ¬€ ‹† …Ö³…ü¼ ÒéË• �éýí± ¬°

ì¥éõë|ø† ¬°¾~ {©é©ê Þ†ø¼ ìþ|ü†‹~. ‹ú Æõ° ì˜†ë ‹±…ÿ ð·Œ• ¤çë

78/31 ¬° ÒéË• 5/1 ¬°¾~ �éýí±€ {©é©ê ¬…°‹·• 5/58 ¬°¾~ …¶• Þú

‹† …Ö³…ü¼ ÒéË• �éýí± ‹ú 5/2 ô 5 ¬°¾~€ {©é©ê ‹ú 2/38 ô 3/67 ¬°¾~

ìþ|°¶~. ìÇ†‹Ü ‹† ¬°¾~ {©é©ê ¬…°‹·•|ø†€ Ÿã†èþ ¬…°‹·• ðý³ ‹†

ºßê 1 - ¬ì†ÿ ðÛÇú Þ~°ÿ ‹±…ÿ ÒéË•|ø†ÿ ì©}éØ ¶†ì†ðú ALLDP|-

¬üõÞ·†ó -„Ž.
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¶†̈• ¬…°‹·•|ø†ÿ ì}©é©ê …² �éþ)DD|€LL  - æÞ}ýà …¶ý~( ‹ú °ô½ ›~…üþ Ö†² ì†üÐ - ì†üÐ Îéþ Æ†èŒþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô üßî€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 7831 

…Ö³…ü¼ ÒéË• �éýí± ²ü†¬ ìþ|ºõ¬ ]11[. øî|Ÿñýò …² Îß̧|ø†ÿ ºßê 2 ô

›~ôë 1 ì»©À …¶• Þú ‹† …Ö³…ü¼ ÒéË• �éýí± …² 5/1 ‹ú 5/2 ô ¶�̧

5  ¬°¾~ )v/tw(| …ð~…²û ¤×±û|ø†ÿ {»ßýê º~û ¬° ¬…°‹·•|ø† Þ†ø¼

ìþ|ü†‹~ Þú ¬° ›~ôë 1 ‹±…ÿ ¶†ì†ðú|ø†ÿ {ùýú º~û …² ð·Œ• ¤çë 38/71

ìý†ðãýò ÚÇ± ¤×±û|ø† ‹ú {±{ý�  ‹† …Ö³…ü¼ ÒéË• �éýí±  41€ 22 ô mm73

‹ú ¬¶• „ì~û …¶•.  |

…÷± ÒéË• �éýí± ‹± ºßê|ºñ†¶þ °… ìþ|{õ…ó …üò Æõ° ‹±°¶þ Þ±¬ Þú

…Ö³…ü¼ ÒéË• �éýí± ‹†Î™ Þ†ø¼ Þ·± ¤œíþ ì¥íê )¤çë -

Â~¤çë( ìþ|ºõ¬ Þú ¬° ð}ýœú ìñœ± ‹ú Þ†ø¼ ¬°¾~ {©é©ê ìþ|ºõ¬.

…² Æ±Ù ¬üã±€ ‹† …Ö³…ü¼ ÒéË• �éýí± ¬° ¶†ì†ðú ì¥éõë€ â±…ð±ôÿ

¶†ì†ðú ‹ú º~– {¥• {†‡÷ý± Ú±…° â±Ö}ú ô …Ö³…ü¼ ìþ|ü†‹~. …Ö³…ü¼

â±…ð±ôÿ ‹†Î™ „ø·}ú º~ó ¶ýñ}ýà Ö±…üñ~ ›~…üþ Ö†² ô Þñ~ º~ó °º~

ìñ†ÆÜ Òñþ …² ¤çë ô Òñþ …² �éýí± ìþ|ºõ¬.

|¬° ð}ýœú ¬ô Î†ìê …Ö³…ü¼ â±…ð±ôÿ ¶†ì†ðú ô Þ†ø¼ Þ·± ¤œíþ

ºßê 2 - Îß̧|ø†ÿ MES| ¶†ì†ðú|ø†ÿ�éþ)D€ L- æÞ}ýà …¶ý~( |- 1€4 ¬üõÞ·†ó- „Ž ¬° ð·Œ•|ø†ÿ ì©}éØ ‹† ‹³°å|ðí†üþ  X|005: )…èØ( 31- 78- 5€

)Ž( 51- 58- 5€ )ž( 71- 38- 5€ )¬( 71- 38- 5/2€ )û( 51- 58- 5/2€ )ô( 71- 38- 5/2€ )²( 31- 78- 5/1€ )§( 51- 58- 5/1 ô )É( 71- 38- 5/1.

)…èØ()Ž()ž(

)¬()û()ô(

)²()§( )É( 

›~ôë 1- ¬°¾~ {©é©ê ô ÚÇ± ¤×±û ¬…°‹·•|ø†ÿ ‹ú ¬¶• „ì~û …²

¶†ì†ðú  ALLDP- ¬üõÞ·†ó- „Ž.

ìý†ðãýò ÚÇ±

¤×±û )m|m|(

¬°¾~ {©é©ê

)|e|%(

1€4-¬üõÞ·†ó-„Ž

)v/v %(

ÒéË• ALLDP

)v/tw %(

1±03

1±53

1±73

1±8|

1±01

1±22|

1±5|

1±01

1±41

1/0±5/58

1/0±0/28|

1/0±3/18|

1/0±2/38|

1/0±7/08|

1/0±0/08|

1/0±3/67|

1/0±7/47|

1/0±7/17

78-31

58-51|

38-71|

78-31|

58-51|

38/71|

78-31|

58-51|

38-71

5/1

|

|

5/2

|

|

5
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¶†̈• ¬…°‹·•|ø†ÿ ì}©é©ê …² �éþ)DD|€LL  - æÞ}ýà …¶ý~( ‹ú °ô½ ›~…üþ Ö†² ì†üÐ - ì†üÐÎéþ Æ†èŒþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô üßî€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 7831 500

ì©éõÉ ¤çë -Â~¤çë€ ‹† …Ö³…ü¼ ÒéË• �éýí± ¶Œ� Þ†ø¼ ¬°¾~

{©é©ê ô …ð~…²û ¤×±û|ø† ìþ|ºõ¬ ]6[.

…÷± ð·Œ• ¤çë- Â~¤çë ‹± ºßê|ºñ†¶þ ¬…°‹·•|ø†

…÷± {±Þý� ¤çë|ø† ‹± ºßê|ºñ†¶þ ¬…°‹·•|ø† ‹† {Óýý± ð·Œ• ¤çë ‹ú

Â~¤çë ¬° ¶ú ð·Œ• 71- 38€ 51- 58 ô 31- 78 ‹±°¶þ º~û …¶•. ¬°

¶ú ÒéË• �éýí± ì»†ø~û ìþ|ºõ¬€ ‹† …Ö³…ü¼ ìÛ~…° „Ž ¬° {±Þý� ¤çë

…ð~…²û ¤×±û|ø† ‹³°å|{± ìþ|ºõð~. …üò ìõÂõÑ ìþ|{õ…ð~ ‹± …¶†¹ …üò

ô…ÚÏý• ‹†º~ Þú ‹† …Ö³…ü¼ Þ·± ¤œíþ Â~ ¤çë€ ‹±øî|Þñ¼

ÂÏýØ|{±ÿ ‹ýò �éýí± ô ¤çë …èÛ† ìþ|ºõ¬ ô ‹†Î™ {·±üÐ °º~ ìñ†ÆÜ

Òñþ …² ¤çë ‹† ì¥~ô¬û|ø†ÿ ô¶ýÐ|{±ÿ …² ÚÇ±û ì¥íê ìþ|ºõ¬. …Ö³ôó

‹± …üò€ …Ö³…ü¼ {~°üœþ „Ž ‹ú ¶†ì†ðú �éþ)æÞ}ýà …¶ý~( -¬üõÞ·†ó -

„Ž ‹†Î™ …Ö³…ü¼ ¬ì†ÿ ðÛÇú Þ~°ÿ )›~ôë 1( ô Þ†ø¼ â±…ð±ôÿ

Ê†ø±ÿ ìþ|ºõ¬. �̧ ‹ñ†‹±…üò€ …ð~…²û ¤×±û ‹³°å|{± ¬° ¶†ì†ðú|ø†üþ Þú

ìÛ~…° Â~¤çë ‹ý»}±ÿ ¬…°ð~€ ‹ú ¬èýê {±Þý� º~ó ¬ô …÷± {ÃÏýØ

‹±øî|Þñ¼ �éýí± -¤çë ô Þ†ø¼ â±…ð±ôÿ ì¥éõë ¬° ¶†ì†ðú|ø†ÿ

Â~¤çèþ …¶• ]31[.
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