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Hydrogels are materials created by polymer chains, 

that form a three-dimensional and crosslinked structu-

re. These polymers are characterized by a very high 

sorption capacity, therefore they belong to the group 

of substances known as superabsorbents. Due to 

their properties hydrogels are often used in tissue en-

gineering, drug delivery systems and as components 

of modern wound dressings. The aim of the study is to 

evaluate the effect of introduction of caffeine into the 

polymer matrix on the properties and structure of hy-

drogels. The scope of work included the synthesis and 

modification of the polymer matrix as well as studies 

on such prepared materials. Research involved in vitro 

incubation, spectroscopic analysis, studies on degra-

dation and characterization of other physico-chemical 

properties. In this article series of hydrogels based 

on acrylic acid and modified with different amount of 

caffeine have been synthesized. The sorption capacity 

of obtained hydrogels in the liquids with compositions 

similar to the human body fluids has been tested.  

The stability of synthesized materials in simulated 

body fluids such as Ringer’s solution and artificial 

saliva has also been analysed. Based on conducted 

research it can be said that prepared materials do 

not change pH value of a liquid in which they are 

immersed. What is more, they are able to release 

entrapped caffeine. On the basis of such results it can 

be concluded that proposed acrylic acid based mate-

rials obtained by means of photopolymerization can 

be used in such areas as medicine or cosmetology. 

Keywords: hydrogels, caffeine, incubation studies, 

FT-IR spectroscopy
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it should be noted that the introduction of an additional 

substance into the interior of such material may not affect 

by various active substances such as caffeine, plant extracts  

to the polymer matrix is a compound that can be obtained 

pound can be used for many medical purposes such as the 

 

a material widely used in cosmetics, for example it is applied 

 

by a series of syntheses conducted in order to select the 

mixture was added to a calculated amount of a caffeine  
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Incubation studies were carried out in distilled water  

usually dependent on potential applications of the tested ma

as it was previously mentioned, our main purpose was to 
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with the mentioned volumes of caffeine solution without 

probably due to the fact that caffeine is added in the form 

such amount of additional solvent into the system, formation 

and the solvent molecules present in the absorbed medium 

value of the liquids similar to solutions present in the human 

 

it occurs but in a way that does not have any impact on 

 

bands observed on the spectra with appropriate functional 

, 

 

incubation period which lasted in the case of distilled water 
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badania nad uwalnianiem substancji czynnej z otrzymanych 

, which is characteristic for C=O 

for this is presence of urea in this liquid, which contains such 

extent, and thus facilitates elution of caffeine and perhaps 

in the lower intensity of the bands from acrylic acid and the 

release of the active substance from the obtained materials 
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C-4/439/2017/DS.

various ions in the incubation medium has a major impact 

2

type of ions is also important, which can be observed by 

of Na+ and Ca2+

the tested liquids affects the release of caffeine, because in 

the spectra less intensity or even disappearance of bands 
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