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ABSTRACT 
The development of materials for advanced 

applications requires innovative macromolecules with 

well -defined structures and the inherent ability to be 

tailored in a straightforward manner . Dendrimers, being 

a subgroup of the dendritic polymer family, posses s 

properties which fulfill such demands. They have a 

highly branched architecture with a high number of 

functional groups and are  one of the most well-defined 

types of macromolecules ever synthesized. However, 

despite their well -defined nature and high fun ctional 

density, traditional dendrimers commonly lack diverse 

chemical functionalities. Therefore, this thesis focuses on 

the synthesis of more complex dendritic materials to 

extend their tailoring c apacity by introduction of 

dual functionalities for multip urpose actions. It covers the 

synthesis of dualfunctional dendrimers, dendritic 

modification of linear poly(ethylene glycol) polymers and 

cellulose surfaces, and the synthesis of linear dendritic 

hybrids. The building blocks enabling this synthesis, 

AB2C monomers, were also developed during this work. 

The orthogonal nature between click groups (azide, 

alkyne and alkene) and hydroxyl groups have efficiently 

been utilized for postfunctionalization  by robust click 

chemistry and traditional esterification re actions. 

Furthermore, linear dendritic hybrids were synthesized , 

merging the properties of linear and dendritic 

macromolecules. The dendritic frameworks were tailored 

towards the production of bone fracture adhesives, novel 

biofunctional dendritic hydrogel s, biosensors and 

micellar drug delivery vehicles.  

 



 

SAMMANFATTNING  
Utveckling av material för avancerade 

applikationer kräver innovativa makromolekyler med 

väldefinierade strukturer och som kan skräddarsys på ett 

enkelt sätt. Dendrimerer är en undergrupp av dendritiska 

polymerer vars egenskaper uppfyller dessa krav. De har 

en mycket förgrenad arkitektur med många funktionella 

grupper och är en av de mest väldefinierade befintliga  

syntetiska makromolekylerna. Trots dess väldefinierade 

karaktär och höga funk tionalitet saknar ofta traditionella 

dendrimerer multipla kemiska funktionaliteter. Denna 

avhandling fokuserar därför på syntesen av mer 

komplexa dendritiska material för att förbättra deras 

kapacitet att skräddarsys, detta görs genom att 

introducera fler funktionaliteter  som kan utnyttjas för 

multipla ändamål . Avhandlingen redogör för syntesen 

av di funktionella dendrimerer, dendritiska 

modifikationer av polyetylenglykol och cellulosaytor 

samt syntes av traditionella dendritiska hybrider. 

Byggstenarna som möjliggör syntesen, AB2C monomerer, 

framställdes också under detta arbete. Den ortogonala 

karaktären mellan klick grupper (azid, alkyn och alkene) 

och hydroxylgrupper har utnyttjats effektivt för 

funktionaliseringar genom användande av robust 

ɂ"ÓÐÊÒɂ-kemi och traditionella esterifikationsreaktioner. 

Vidare tillverkades de  linjära dendritiska hybrider för att 

kombinera egenskaperna hos både linjära och 

traditionella dendritiska polymerer i en och samma 

makromolekyl. Samtliga dendritiska strukturer 

skräddarsyddes för applikationer så som benlimmer, 

biofunktionella dendritiska hydrogeler, biosensorer och 

läkemedels-bärande miceller. 
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1. ɯ/41/.2$ɯ.%ɯ3'$ɯ234#8 

Advanced applications in medicine require improved 

control over macromolecules in the design of new 

materials. Researchers continuously look for new 

strategies that include superior control over architecture 

and functionalization of materials, factors crucial for the 

development of well -controlled macromolecules with 

predictable physical and chemical properties. Dendrimers 

and dendrons, subgroups of the dendritic polymer 

family, possessing a perfectly branched structure and 

unique architecture have gained increased attention in the 

development of sophisticated materials. However, 

strategies for tailoring their properties have tradit ionally 

relied on chemical postfunctionalization of a single type 

of functional groups.  

The purpose of this study was to introdu ce 

dual functionalities in to a variety of dendritic materials, 

making them useful as easily modified scaffolds for 

multipurpose actions. These actions can include, for 

example, introduction of a biological active substance in 

combination with crosslinking -sites or groups increasing 

the hydrophilicity of the scaffold. Click chemistry in 

combination with esterification reactions were  evaluated 

as efficient orthogonal chemistries for facilitating such 

modifications.   
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2. (-31.#4"3(.- 

2.1  POLYMERS 

The term polymer derives from Greek where poly 

means many and mer means units, and refers to a 

macromolecule consisting of many small units connected 

by covalent bonds. The monomers can be connected to 

each other in a number of ways, building up a large 

variety of architectures. Both the combination of 

monomers and the architecture of the polymer greatly 

affect the final  properties of the polymers, and the 

numbers of arrangements are endless. The two classes of 

polymers, linear and branched polymers, are in turn 

divided in to subclasses (see Figure 1).  

 

 
 

Figure 1. Polymer architectures  
































































































































































