
 

published by Ural Federal University  

eISSN 2411-1414 
chimicatechnoacta.ru  

ARTICLE 

2025, vol. 12(4), No. 9128 
DOI: 10.15826/chimtech.9128  

 

 

1 of 14 

Evaluation of chitosan cross -linked with diglycidyl ether 
of butanediol -1,4 cryogel powder flow parameters for solid 

formulations development  

Aleksandr A. Drannikov abc *  , Ekaterina V. Tretiakova  d ,  
Inna B. Gribchenko a , Arsalan Saeidi ae , Evgeniy D. Golovin f  ,  
Taisiia D. Kitova  g , Elena P. Goncharova  a , Ekaterina O. Zemlyakova h , 
Alexander V. Pestov h , Ekaterina A. Litvinova ac   

a: Faculty of Physical Engineering, Novosibirsk State Technical University  , Novosibirsk 630073, Russia  

b:  Research School of Chemical and Biomedical Technologies , Tomsk Polytechnic University  , Tomsk 

634050, Russia  

c:  Institute of Biochemistry , Samarkand State University  named after Sharof R ashidov  , Samarkand 

140104, Uzbekistan  

d:  Faculty of Chemistry, Perm State University  , Perm 614097, Russia  

e:  Faculty of Natural Sciences, Novosibirsk State University  , Novosibirsk 630090, Russia  

f:  Faculty of Mechanical Engineering, Novosibirsk State Technical University  , Novosibirsk 630073, Russi a 

g:  Pediatric Faculty, Novosibirsk State Medical University  , Novosibirsk 630091, Russia  

h:  I. Ya. Postovsky Institute of Organic Synthesis, UB RAS  , Ekaterinburg 620990, Russia  

*  Corresponding author: drannikov@corp.nstu.ru   

    

Abstract  
The development of targeted drug delivery systems increasingly utilizes natu-
ral polymers like chitosan, prized for their biocompatibility and versatility . 

Due to its structure, chitosan demonstrates enhanced manufacturability κ re-
sulting in vast array of drug delivery formats produced from its gel states. 
However, due to the lack of the information regarding the powdered forms of  

such compositions , in the present work we aimed to investigate the cryo pro-
cessed drug delivery system produced from diglycidyl ether of butanediol -1,4 

cross-linked chitosan , provid ing some insights into its practical manufactura-
bility and applicability for solid formulations. The resulted powder was suc-
cessfully characterized by Fourier -transform infrared spectroscopy, elemental 

analysis, and scanning electron microscopy , which  revealed its particle mor-
phology that disables the cryogel flow thus requiring grinding. After fraction-
ation, the powder was evaluated in regard to its applicability for solid forms. 

Good flow was observed for the cryogel within the size range of 0.2 0ʕ.5 mm 
and 0.5 юʕ˅э üü Ćøă÷ ă÷ô ðýöûô þõ āôÿþĂô þõ яѕ˅єєэӐэ˅єѕђ degrees and 
ѐэ˅юёіӐэ˅ѐіі óôöāôôĂʿ (ðĄĂýôā 2ðăøþ þõ ю˅яёѕӐэ˅ээѐ ðýó ю˅юђђӐэ˅эюђ ðýó 

òþüÿāôĂĂøñøûøăĈ øýóôć юі˅ѕёєӐэ˅яює ðýó юѐ˅ёяѕӐю˅эѕэ, respectively, demon-
strating the bulk and tapped density in the ran ge of 0.573 0ʕ.593g/cm 3 and 

0.685 0ʕ.714 g/cm 3. The results demonstrate that 0.2 0ʕ.5 mm and 0.5 1ʕ.0 mm 
fractions can be accepted for solid formulation development. Therefore, a 
more detailed investigation into the compressibility of the samples is required 

to optimize the  solid dosage manufacturing  parameters . 
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Key findings  

ǒ DEB-CS cryogel particles have irregular modular and non -spherical shape.  

ǒ Rough surface of cryogel particles contribute to poor flowability, due to the interlock.  

ǒ DEB-CS fractions in the size range s of 0.2 0ʕ.5 mm and 0.5 1ʕ.0 mm can be accepted for 

solid formulation development . 
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