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 Denne doktoravhandlingen er fokusert på temperatursensitive dendrittiske 
strukturer av ulike arkitekturer. På grunn av deres unike strukturelle, fysikalske og 
kjemiske egenskaper kan de brukes innen mange forskjellige områder som f.eks. sensorer 
og bærere av legemidler. Hovedmålet for dette studium var å undersøke hvordan ulike 
dendrittiske strukturer påvirker de fysikalske egenskapene hos denne typen systemer og 
hvilket potensial de har som bærere av legemidler.  
 

In this thesis, emphasis is given to the study of three sub-classes of dendritic 
polymers consisting of “dendrimers”, “hyper-branched polymers” and “star polymers”, 
and their use in drug delivery applications.  

In the first part, the effect on swelling and drug release by addition of a dendrimer to 
a thermo-responsive hydrogel was investigated. In this work, the influence of varying 
amounts of the poly(amidoamine) (PAMAM) dendrimer on the structure, swelling 
properties, and drug release characteristics of a chemically cross-linked 
thermoresponsive poly(N-isopropylacrylamide) (PNIPAAM) gel is described. It is 
indicated that presence of PAMAM dendrimers can increase the hydrophilicity and the 
capacity of the gels to uptake more drugs leading to a higher release.  

In the second part, the properties of hyperbranched poly(ethyleneimine) 
functionalized with varying amounts of the oligosaccharide maltose was characterized in 
aqueous solution. The structure, aggregation, complex formation and solubilization of 
the low-soluble model drug, retinol, were studied. These structures indicate that the 
maltose units are evenly distributed both at the periphery and in the interior of the 
systems and they grow in size as the number of maltose units increases. Dendritic 
glycopolymers aggregate in the presence of retinol and the rate of growth and aggregate 
size will depend on the probability of binding sites between OH function of retinol and 
the amine sites of PEI and PEI-Mal structures.  

In the last part, we presented a novel series of stimuli-responsive star polymers 
consisting of arms made up from poly(N-isopropyl acrylamide)-b-poly(2-acrylamido-2-
methylpropanesulfonate) (PNIPAAM-b-PAMPS) block copolymers. The inter- and intra-
molecular interactions of the star polymers were clarified using SAXS combined with 
theoretical modeling. It showed Gaussian chain statistics, and the radii of gyration (Rg) 
for both PNIPAAM and PAMPS were close to the expected dimension of free chains in 
the solution. These polymers exhibit lower critical solution temperature (LCST) behavior 
owing to their PNIPAAM block. These structures have not so far been used for drug 
delivery, but are expected to be suitable for this purpose. Moreover, the effects of the 
ionic strength and temperature on size and structure of the polymers were studied. By 
increasing the number of arms, the LCST value was raised. In all studied systems, 
because of the hydrophobicity enhancement at high temperature, the polymers collapsed 
and the hydrodynamic radius (Rh) was decreased.  

 



 

 

 


