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ﺳﻨﺘﺰ ﻧﺎﻧﻮﻫﯿﺪﺭﻭﮊﻝ ﺯﯾﺴﺘﯽ ﺑﺮ ﭘﺎﯾﻪ ﮐﯿﺘﻮﺳﺎﻥ ﻭ ﻧﺎﻧﻮﺫﺭﺍﺕ ﺩﻭ ﻓﻠﺰﯼ  Fe-Cuﻣﻐﻨﺎﻃﯿﺴﯽ
ﺑﺎ ﭘﻮﺷﺶ ﺳﯿﻠﯿﮑﺎﮊﻝ ﻭ ﺑﺮﺭﺳﯽ ﻣﯿﺰﺍﻥ ﺗﻮﺭﻡ ﻭ ﺩﺍﺭﻭ ﺭﺳﺎﻧﯽ ﺁﻥ
ﺩﺭ ﺍﯾﻦ ﭘﺎﯾﺎﻥ ﻧﺎﻣﻪ ﺳﻌﯽ ﺷﺪﻩ ﺍﺳﺖ ﯾﮏ ﻧﻮﻉ ﻧﺎﻧﻮ ﻫﯿﺪﺭﻭﮊﻝ ﺯﯾﺴﺘﯽ ﺑﺎ ﺧﻮﺍﺹ ﻣﻐﻨﺎﻃﯿﺴﯽ ﺗﻬﯿﻪ ﺷﻮﺩ ﮐﻪ
ﻗﺎﺑﻠﯿﺖ ﺍﺳﺘﻔﺎﺩﻩ ﺩﺭ ﺩﺍﺭﻭﺭﺳﺎﻧﯽ ﺭﺍ ﺩﺍﺷﺘﻪ ﺑﺎﺷﺪ ﺑﺪﯾﻦ ﻣﻨﻈﻮﺭ ﭘﻠﯿﻤﺮ ﻃﺒﯿﻌﯽ ﮐﯿﺘﻮﺳﺎﻥ ﺑﻪ ﻋﻨﻮﺍﻥ ﭘﺎﯾﻪ ﺍﺻﻠﯽ
ﻫﯿﺪﺭﻭﮊﻝ ﺍﻧﺘﺨﺎﺏ ﺷﺪ ﮐﻪ ﺑﺮﺍﯼ ﺍﯾﺠﺎﺩ ﺧﻮﺍﺹ ﻣﻐﻨﺎﻃﯿﺴﯽ ﺩﺭ ﺁﻥ ﺑﺎﯾﺪ ﺑﺎ ﻧﺎﻧﻮﺫﺭﺍﺕ ﻣﻐﻨﺎﻃﯿﺴﯽ ﺗﻠﻔﯿﻖ ﻣﯽ ﺷﺪ
ﺑﺮﺍﯼ ﺩﺳﺘﯿﺎﺑﯽ ﺑﻪ ﺍﯾﻦ ﻫﺪﻑ ،ﺳﻨﺘﺰﯼ ﭼﻨﺪ ﻣﺮﺣﻠﻪ ﺍﯼ ﻃﺮﺍﺣﯽ ﻭ ﺍﺟﺮﺍ ﺷﺪ ﻧﺎﻧﻮﺫﺭﺍﺕ ﻣﻐﻨﺎﻃﯿﺴﯽ ﺑﻪ ﺭﻭﺵ ﺳﻞ-
ﮊﻝ ﺗﻬﯿﻪ ﮔﺮﺩﯾﺪ ﺳﭙﺲ ﺳﻄﺢ ﺍﯾﻦ ﻧﺎﻧﻮﺫﺭﺍﺕ ﺑﺎ ﺳﯿﻠﯿﮑﺎ ﭘﻮﺷﺶ ﺩﺍﺩﻩ ﺷﺪ ﻭﮔﺮﻭﻩ ﻫﺎﯼ ﻭﯾﻨﯿﻠﯽ ﺑﺮ ﺭﻭﯼ ﺳﻄﻮﺡ
ﻧﺎﻧﻮﺫﺭﺍﺕ ﻧﺸﺎﻧﺪﻩ ﺷﺪ .ﺗﺎ ﺁﻣﺎﺩﻩ ﺍﺗﺼﺎﻝ ﺑﻪ ﮐﯿﺘﻮﺳﺎﻥ ﮔﺮﺩﻧﺪ  .ﺑﺮ ﺭﻭﯼ ﺯﯾﺴﺖ ﭘﻠﯿﻤﺮ ﮐﯿﺘﻮﺳﺎﻥ ﻧﯿﺰ ﺍﺻﻼﺣﺎﺗﯽ ﺍﻧﺠﺎﻡ
ﮔﺮﻓﺖ ﻭ ﮔﺮﻭﻩ ﻫﺎﯼ ﻫﯿﺪﺭﻭﮐﺴﯿﻞ ﺁﻥ ﺑﺎ ﮔﺮﻭﻩ ﻫﺎﯾﯽ ﮐﻪ ﺩﺍﺭﺍﯼ ﺍﻧﺘﻬﺎﯼ ﻭﯾﻨﯿﻠﯽ ﺑﻮﺩﻧﺪ ﺟﺎﯾﮕﺰﯾﻦ ﺷﺪ ﺩﺭ ﻧﻬﺎﯾﺖ
ﻭﺍﮐﻨﺸﯽ ﺗﺮﺗﯿﺐ ﺩﺍﺩﻩ ﺷﺪ ﮐﻪ ﺩﺭﺣﻀﻮﺭ ﻣﻮﻧﻮﻣﺮ ﻭ ﺁﻏﺎﺯ ﮔﺮ ﻭ ﮐﺮﺍﺱ ﻟﯿﻨﮑﺮ ﻣﻨﺎﺳﺐ،ﮐﯿﺘﻮﺳﺎﻥ ﺑﻪ ﻧﺎﻧﻮﺫﺭﺍﺕ
ﻣﻐﻨﺎﻃﯿﺴﯽ ﻣﺘﺼﻞ ﮔﺮﺩﺩ .ﺩﺭ ﻫﺮ ﯾﮏ ﺍﺯ ﻣﺮﺍﺣﻞ ﺳﻨﺘﺰ ،ﻣﺤﺼﻮﻝ ﺗﻮﺳﻂ ﺁﻧﺎﻟﯿﺰ ﻃﯿﻒ ﺯﯾﺮ ﻗﺮﻣﺰ ﺷﻨﺎﺳﺎﯾﯽ ﺷﺪ .
ﻣﻮﺭﻓﻮﻟﻮﮊﯼ ﻧﺎﻧﻮ ﺫﺭﺍﺕ ﻣﻐﻨﺎﻃﯿﺴﯽ ﻭ ﻣﺤﺼﻮﻝ ﻧﻬﺎﯾﯽ ﺗﻮﺳﻂ ﻣﯿﮑﺮﻭﺳﮑﻮﭖ ﺍﻟﮑﺘﺮﻭﻧﯽ ﺭﻭﺑﺸﯽ ﺑﺎ ﻧﺸﺮ ﻣﯿﺪﺍﻧﯽ
SEMﻣﻮﺭﺩ ﺑﺮﺭﺳﯽ ﻗﺮﺍﺭ ﮔﺮﻓﺖ.
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M.A. Thesis:

Synthesis of bio Nano hydrogel based on Chitosan and
magnetic Cu-Fe bimetals nanoparticles coated with
silica gel and its swelling ratio and drug delivery
Chitosan is currently receiving enormous interest for medical and pharmaceutical
applications due to its biocompatibility in animal tissues, biodegradability and its
degradation products are nontoxic, non-immunogenic and non-carcinogenic. Chitosan based
hydrogels have good biocompatibility, low degradation and processing ease yielding welldefined physicochemical properties and easily reproducible drug release profiles. Molecular
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imprinting (MIP) is a technique for preparing recognition sites with predetermined
selectivity which is tailor-madein situ by copolymerization of functional monomers and
cross linkers in the presence of the template molecule. MIPs possess with several
advantages, are appealing as drug delivery vehicles. The main objective of this study, was
to design a bio-nano-hydrogels with magnetic properties that can be used in drug delivery.
For this, chitosan was chosen for the main base of hydrogel and to create the magnetic
properties in this, the hydrogel was combined with CuFe2O4 nanoparticles. To achieve
this, multi-step synthesis was designed (Scheme 1). In the first, the magnetic nanoparticles
was prepared by sol-gel method and its surface was coated with silica [5]. Next, the vinyl
groups was placed to the surface of the nanoparticles, and also on Chitosan. Finally, the
hydrogel was more crosslinked and magnetic nanoparticles was placed in its construction.
The structure and morphology of new synthesis compound, were characterized using Ft-IR
and scanning electron microscopy, respectively.
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