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Non-traditional methods of insulin delivery 

like insulin pumps, insulin inhalers and 

insulin pens have obvious advantages over 

traditional methods of delivery (Patni et al., 

2006). Another promising non-traditional 

alternative is the delivery of insulin through 

skin. However, human skin provides a very 

efficient transport barrier (Monteiro-

Riviere, 1991) and (Monteiro-Riviere, 1996)

to delivery of protein molecules like insulin, 

due to their large size (>3000Da) and 

weakly hydrophobic nature.
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A number of active pharmaceutical ingredients in the 

drug development pipelines are prepared in the 

amorphous state in light of their poor aqueous 

solubility (1). In addition, many pharmaceutical 

excipients exist in the amorphous state, or are rendered 

amorphous in order to obtain the desired functionality 

(2). 

References
1. C. W. Pouton. Formulation of poorly water-soluble 

drugs for oral administration: physicochemical and 

physiological issues and the lipid formulation 

classification system. Eur. J. Pharm. Sci. 29:278ï287 

(2006). doi:10.1016/j.ejps.2006.04.016.

2. W. Wang. Instability, stabilization and formulation 

of liquid protein pharmaceuticals. Int. J. Pharm. 

185:129ï188 (1999). doi: 8-5173(99)00152-0.



Ĉă¹¹wþ¤Åv ćwă ì{Å

O Ćùwý āĀĊÉüú¬ývĈÅwþÉ ûvÿ½wîĉ¾ùjAPA¾¤ÊĊz½¹ćwă ā¿Ā³÷ĀöÝĈÝwú¤«vÿ
ĈÅwþÉ ûvÿ½IÇ¿ĀùjÿÇ½ÿ¾~ÿ÷ĀöÝć½w¤å½)

OĆùwý āĀĊÉüú¬ývûwz¿û½ºù$MLA#½¹I¡wĊz¹v¾þăÿ÷ĀöÝĈýwÆýv)
OĆùwý āĀĊÉüú¬ývĈîÉÀ~wîĉ¾ùj)AMA#½¹ćwă ā¿Ā³IĈîÉÀ~

ûwù½¹ÿ ¢ÉvºĄzÿ÷ĀöÝĈ¤·wþÉ ¢Æĉ¿)
OĆùwý āĀĊÉÇ½wòýāwòÊýv¹ĀñwîĊÉ$CMS#½¹ćwă ā¿Ā³÷ĀöÝIĈýwÆývI¶ĉ½w£

¾þăÿ¡wĊz¹v)
OĆùwý āĀĊÉÇ½wòý āwòÊýv¹¹½vÿ½wăwĉÇÿ½<Ê¤ýv ¶ĉ½w£ āºþÆĉĀý½w;½¹

ćwă ā¿Ā³÷ĀöÝIĈÞĊ{Õ÷ĀöÝĈÝwú¤«vÿćwă Ă¤ÉĀýĈăwòÊýv¹)
Oćwúþăv½ì{ÅüĉĒýjāwòÊýv¹wĊ{úöí$CGOS#ćv¾zÜzwþùĈ¤ý¾¤þĉv)
Oÿ)))



DOIK¢ÆĊ¯

ODOIwĉDigital Object IdentifierºíĈĉwÅwþÉćvĀ¤´ù
ów¤Ċ¬ĉ¹¢Åv)

O¾¤ÊĊzwă Ăĉ¾Êý÷wòþăć½wòý Äý¾å½ºþăvĀ· ĈùĂí½¹ývćwĄ¤Ăõwêù
Ì·wÉdoiv½ĈĉwÅwþÉÿ½wí Ăzºĉ¾{z)

O Lackritz E.M. et al., 1995. Estimated risk of

transmissionof the humanimmunodeficiencyvirus by

screenedblood in the United States. N Engl J Med,

doi:10.105612283332601



ĈúöÝ ûĀ¤ù ½¹ óĀé ôêý ÛvĀýv

OóĀé ôêýøĊê¤Æù
Oûv¾òĉ¹ yõwÖù ¿v ã¾Î£ÿ ô·¹ ûÿºz ą¹wæ¤Åv
O ĂùĀĊñ ¢ùĒÝ;<
Oów¨ù 5 ûwĉ½j ½¹ ½Ā~ èĊê´£ äĉ¾Þ£¹¾í ûwĊz 5<~ ¢êĊê³ wĉ ĈăÿÂ

 IÈăÿÂ~ Mw¤´ùwÆù wĉ èĊê´£ ćwþÞù ĂzøÚþù ¢Åv ĈÆÆ¬£ Ăz Ăí
¹¾Ċñ Ĉù ¡½ĀÍ ¢êĊê³ Ăz ôĊý Ð´ù ÿ ¢ĊÞévÿ ìĉ¾´£;)

OóĀé ôêýøĊê¤Æù¾Ċá
Oý ¾Úý ¿v yõwÖù ûj ¾ĊĊâ£ ÿ ûwñºþÆĉĀý yõwÖù ĈĉĀñ¿wz ÿ ĈÉ½wò

¹Ā· ûwz¿ Ăz ĈĉvĀ¤´ù)



øĊê¤Æù óĀé ôêý ½¹ ĈÅ½wå ówÞåv

 ¹½v¹ Ĉù ûwĊz üĊþ¯¹ĀÉ Ĉù ½ÿj¹wĉ¹½v¹ Ĉù ½wĄÙv

ºþí Ĉù ¹wĄþÊĊ~¹wê¤Ýv ¹½v¹ ¢Åv ºê¤Þù

ºþí Ĉù èĉºÎ£ºþí Ĉù ²ĉ¾Î£ ºþí Ĉù ā½wÉv

ºþí Ĉù wÝ¹v¢Åv ĈÝºù  ¢Åv èåvĀù

¦´z ½ĀÕ üĉvºþí Ĉù ºă¹ Ĉù ûwÊý¹¿wÅ Ĉù üÉÿ½

¢Åv Ă¤åwĉ½¹Āñ Ĉù ûj wz ¢æõw¸ù ½¹ºĉ
Ăz v½ ÛĀÑĀù ĂýĀñ üĉv
 ºÊí Ĉù Èõw¯

¢Åv üĉv ¾z Ç¾ÚýûwĊz Mw´ĉĀö£ºþí Ĉù  ºþí Ĉù ºĊím£

ºþí Ĉù ĂåwÑvĈù óđº¤Åv ĂýĀñ üĉvºþí ĈþĊz ÈĊ~ ºþí Ĉù

¹½v¹ Ĉù ½wĄÙv

¢Åv ºê¤Þù

 ºþí Ĉù ā½wÉv

 ¢Åv èåvĀù

 ¹¿wÅ Ĉù üÉÿ½

 Ăz v½ ÛĀÑĀù ĂýĀñ üĉv
 ºÊí Ĉù Èõw¯

¹ĀÉ Ĉù ½ÿj¹wĉ

 ¹½v¹ ¹wê¤Ýv

ºþí Ĉù ²ĉ¾Î£

¢Åv ĈÝºù

ºă¹ Ĉù ûwÊý

 ûwĊz üĊþ¯¹½v¹ Ĉù

ºþí Ĉù ¹wĄþÊĊ~

ºþí Ĉù èĉºÎ£

ºþí Ĉù wÝ¹v

ºþí Ĉù ¦´z ½ĀÕ üĉv

Āñ Ĉù ûj wz ¢æõw¸ù ½¹ºĉ¢Åv Ă¤åwĉ½¹

¢Åv üĉv ¾z Ç¾Úýºþí Ĉù ûwĊz Mw´ĉĀö£ ºþí Ĉù ºĊím£

 ºþí Ĉù ĈþĊz ÈĊ~ºþí Ĉù ĂåwÑvĈù óđº¤Åv ĂýĀñ üĉvºþí 



øĊê¤Æù óĀé ôêý ½¹ ĈÆĊöòýv ówÞåv

Reason Confirm Justify

Describe Point out State

Suggest Add Remark

Affirm Assert Maintain

Clarify Claim Agree

Contend Contest Disagree

Show Find Highlight

Offer Theories Imply

Dispute Question Predict

Justify

State

Agree

Confirm

Point out

Add

Assert

Claim

Reason

Describe

Suggest

Affirm

Clarify

DisagreeContestContend

Maintain

Remark

HighlightFindShow

ImplyTheoriesOffer

Dispute PredictQuestion


