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Progress in studying kinetics of fast reactions (such as polymerization, cross-linking, 
degradation) and processes (as aggregation) in macromolecular systems requires 
developing new tools, which are more universal in the sense of the scope of systems 
possible to study, but also more specific, in the sense of being selective to processes 
unique for large molecules. Two new methods developed at our lab will be discussed,  
a radiation-based version of PLP-SEC for determination of free-radical propagation rate 
constants[1] and pulse radiolysis with time-resolved multi-angle light scattering 
detection, that allows to follow fast changes in molecular weight and dimensions[2]. 
From the synthetic point of view, ionizing radiation is a useful tool to initiate cross-
linking in polymers. When performed in aqueous solution, it leads to permanent, stable 
hydrogels that can be used for biomedical applications. Advantages of this technique 
include room-temperature processing, possibility of skipping any additional chemicals 
(initiators, crosslinkers, etc) and parallel sterilization. Radiation technology for 
production of hydrogel wound dressings has been commercialized in a number of 
countries[3]. This technique has been expanded for synthesizing hydrogels of natural 
polymers.[4] More recent ideas include stimuli-sensitive gels for controlled drug release. 
Radiation grafting can be used for synthesizing thermoresponsive surfaces for cell layer 
engineering. An exemplary application in cultivating cell layers for curing burn wounds 
will be presented[5]. Also controlled degradation of natural polymers may yield useful 
products, such as plant elicitors and functional diet additives.[6] 
Particular attention will be focused on the radiation synthesis of polymer nanogels, their 
characterization and applications for controlled, targeted delivery of drugs, genes and 
radioisotopes[7]. Combination of simulations and experimental work helps in fine-
tuning synthetic parameters in order to achieve the desired product properties[8]. 
While most of the presented works come from the author’s group, selected examples 
from other laboratories will also be discussed. 
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