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carry out a quantitative assessment of drying kinetics in
different storage conditions,
include more types of additives and their concentrations in the
study,
determine how the samples behave after rehydration.

Rectangular samples made of 2% sodium alginate hydrogel (n=5)
and 2% sodium alginate/1% hydroxypropyl methylcellulose
(HPMC) hydrogel (n=5) were dried in different conditions (22°C
and air humidity 20%; 8° and air humidity 45%).
Qualitative observation of samples indicates the need to: 
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Methods:
1. Determination of drying kinetics - measuring the dimensions and mass of the samples at time intervals.
2. Determination of mechanical properties before drying and after rehydration - uniaxial tensile test.

The problem of water loss of alginate hydrogels: a literature review and an introduction to
own research
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INTRODUCTION
Hydrogels are crosslinked polymer networks swollen with water. The
characteristic feature of hydrogels is that they are insoluble in water but
can absorb it.
Alginate hydrogels are used especially in the medical field as scaffolds
for cell culture, wound dressings, and drug delivery systems.
The high water content of hydrogels makes them vulnerable to water
loss during component manufacturing and storage.

CONSEQUENCES OF WATER LOSS THROUGH ALGINATE HYDROGELS
Weight loss and dimensional instability

The collapse of polymer chains

Change in swelling and mechanical properties

Depending on researchers – alginate hydrogels shrink to 70% of their initial volume [1] and from 1.5% to 18% of the initial weight [2].

This is equivalent to increasing the density of crosslinks and makes the dried alginate gel structure very dense [3].

It has been demonstrated that the swelling ratio of hydrogel decreases when the hydrogel component is exposed to drying [3].

RESEARCH DIRECTIONS TO LIMIT
WATER LOSS THROUGH HYDROGELS

Research on minimizing the effects of alginate hydrogel
drying includes the use of additives of other polymers.
In biomedical applications, the additives used must be
biocompatible and show no cytotoxicity.
Most common additives and their influence:

OWN RESEARCH

determination of the influence of material additives and
alginate hydrogel storage conditions on drying kinetics,
comparison of mechanical properties of crosslinked sodium
alginate with hydrogels after drying and rehydration,
determination whether material additives allow rehydrated
hydrogels to return to their pre-drying state more efficiently.

Goals:

Promotes and improves the swelling of dried
hydrogel structure - hydrogel return to its
original size more efficiently during
rehydration [3, 4].

More efficient swelling during rehydration [3].

carboxymethyl
cellulose (CMC) 

The addition in an appropriate amount makes
the dried hydrogel sample swell faster after
drying [3,5].

Increases water retention capacity [6].

Polymer Reported influence PRELIMINARY STUDIES

FURTHER OWN RESEARCH Materials:
Hydrogel samples made of 2% sodium alginate solution and 2% sodium alginate solution with the addition of methyl cellulose and gelatin.
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Fig. 1 Process of hydrogel formation. Own source.


