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The synthesis and characterization of polymeric nanoparticles has attracted significant 
attention in recent years due to new and promising properties of nano-objects compared to 
bulk materials [1]. A good example is the viscosity drop observed in polystyrene melts upon 
nanoparticle addition, against classical Einstein´s predictions [2]. In spite of this general 
interest, synthetic routes to single-chain cross-linked polymeric NPs in the 5 - 20 nm size 
range are certainly scarce and have severe limitations.  

The aim of this work was to design, synthesize and characterize new functional 
polymeric nanoparticles with improved properties. Hence, RAFT polymerization has been 
employed for the synthesis of well-defined functional terpolymers and “click” chemistry has 
been used to promote efficient single-chain intramolecular cycloaddition leading to individual 
single-chain nanoparticles in high yield [3].  

In a first step, a terpolymer of methyl methacrylate, 3-azidopropyl methacrylate and 3-
(trimethylsilyl)propyn-1-yl methacrylate has been prepared under reversible addition 
fragmentation chain transfer (RAFT) conditions. 

 
Figure1. Synthesis of poly(methyl methacrylatex–co-3-azidopropyl methacrylatey-co-3-

(trimethylsilyl)propyn-1-yl methacrylatez) terpolymers by RAFT polymerization. 

 

In a second step, one-pot deprotection of the propargyl monomer units in the terpolymer 
has been performed followed by single-chain intramolecular CuI-catalyzed azide alkyne 1,3-
dipolar (“click”) cycloaddition at room temperature using a continuous addition technique. 
 

N
N

N N
NN

N N
N

N
NN

N3

N3

N3

N3 N3

N3

N
N

N N
NN

N N
N

N
NN

N
NN

H2N CO2H

N
N

N

NH2
HO2C

N
N

N

H2N
CO2H

NN
N

NH2

CO2H

N N
N

NH2

HO2CN3

N3

N3

N3

N3

SiMe3
Me3Si

SiMe3

"Click" 1 "Click 2"

 

mailto:aruiz@cidetec.es


Poster 

NanoSpain2008                                   14-18 April, 2008                                  Braga-Portugal 

Figure 2. Preparation single-chain cross-linked PMMA NPs and bioconjugated nanoparticles thereof.  

 

 

As illustrated in Fig. 2, this general method can be easily extended leading to obtain 
functionalized nanoparticles such as aminoacid-PMMA bioconjugated nanoparticles. 

AFM and TEM images of the resulting single-chain polymeric nanoparticles are 
shown in Figure 3. The average nanoparticle size was determined to be 5 ± 1.5 nm by AFM 
and 6.5 ± 1.4 nm by TEM.  
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Figure 3.  AFM (left) and TEM (right) images of single-chain polymeric nanoparticles synthesized by a 
combination of RAFT polymerization and “click” chemistry techniques.
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