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Introduection

The self-assembly of amphiphilic block copolymers in agqueous
environment has attracted great scientific interest [1]. The use of water
as a solvent is advantageous in wiew of a number of potential
applications, like dmg delivery, biomolecule separation, catal vsis, etc.
The formation of micelles following a simple change of the solution
conditions (e.g., pH, temperature, etc.) became possible with the
synthesis of double hydrophilic diblock copolymers which can
respond to changes in their enwvironment [2]. The formation of
micelles with varying pH is particularly advantagecus when a
completely hydrophobic core is needed. The cores of such micelles
can be vtilized as nancreactors for the synthesis of metal nanoparticles
[3], whose properties are controlled by their size, shape and structure.
These nanoparticle hybrids possess distinct advantages regarding their
magnetic, optoelectronic and catalytic properties. At the same time,
pH-responsive hydrogels based on either acidic or basic monomer
units are particularlly  attractive for use in biomedical and
biotechnological applications such as protein absorption, drug delivery
and immeobilization of biemolecules and as hosts for the growth of
inorganic nanoparticles [4].

Experimental

In the present work we have emploved two types of polymenc
matrices for the growth of colloidal metal particles. In the first case,
the micellar cores of double hydrophilic block copolymers were
utilized as the nanoreactors whereas in the second case pH-sensitive
microgels were used PHEGMA-2-PDEAEMA dibleck copolymers
were synthesized by group transfer polymerization chemistry in THE.
The solution behavior of the copolymers as a function of the degree of
ionization of the DEAEMA block was investigated by dynamic light
scattering (DLS), 'Y MNMR, and AFM. pH-sensitive microgels with
a diameter of ~250nm  were synthesized by emulsion
copolymerization of DEAEMA with a bifunctienal crosslinker at pH
9 Their reversible swelling properties in water by adjusting the
solution pH were studied by DL3. Metal nancparticles were
synthesized within both the micellar cores and the microgels by the
addiion of H;PtCls and subsequent reduction using NaBH; The
nanoparticles were investgated by TEM and XED.

Results and discussion

Figure 1 shows the hydrodynamic radii data following the
analysis of the autocorrelation functions obtained by DLS for a 0.1
wilh solution of PHEGMA ;-5-FPDEAENMA:; as a function of the
degree of ionization of the DEAEMA monomers, & [5]. For high o«
(low pH), the total scattering intensity is wery low whereas two
processes are observed in the distnbution of relaxation times one
corresponding to the translatonal diffusion of single chains with size
~3.5nm (Figure 1) and one due to aggregates (~60 nm) with low
intensity (thus, very few). Only when the degree of ionization
becomes less than 0.2 (fewer than 20% protonated monomers), the
total scattering intensity increases significantly and the two processes
now correspond to micelles of size ~11 nm and of micellar aggregates
{again a few) with size ~80 nm. Further decrease of o leads to an
increase of the micelle size to that (~15nm) observed at wery high pH
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10 [6]. The 'H NME spectra (not shown) for solutions of
FPHEGMA 54-5-PDEAEMA sy as a function of o show a continuous
shift of the DEAENA NMR -peaks at & 1.4, 34, 365 and 4.45 ppm
towards high fields due to the deprotonation of the DEAEMA units
whereas the formation of micelles leads to the disappeaning of the

DEAEMA peaks because this block forms the micellar core.
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Figure 1. Hvdrodynawic radii of wnimers, micelles and aggregates
obtained by DLS for a 0.0 wi% water solution of PHEGMAse-b-
PDEARMAspat various o

Figure 2 shows the XRD spectra of PHEGMA sq-5-PDEAENA 5
after the metal reduction for Pt 3:1 and 1:1. The peaks identified
characterize the crystal stucture of Pt verifwing the formati on of metal
nanocrystals within the micellar core.  The width of the peaks
correspond to nanocrystals of 3-3.5nm.  IMote that analysis of TEM
images results in average nanoparticle dimensions of 1-2 nm.
Ewvidently the smaller nanoparticles observed by TEM are amorphous.
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Figure 4. Xray diffractograms of metal nanoparticles within the
micelle cores af PHEGM Asy- b-FDEAEMA s for NoPs 300, 121

Conclusions

The micelle formation in agqueous solutions of double hydrophilic
PHEGMA -52-PDEAEMA diblock copolymers and the influence of the
solution pH and the corresponding ionization of DEAENA was
investigated. Besides, the formation of metal nanocrystals was studied
within the micelle core for various degrees of polymer-to-metal
loadings. Similarly, metal nanocrystals can be formed within pH-
sensitive microgels (~250nm in diameter), synthesized by emulsion
copolymerization of DEAENA, which also exhibit reversible swelling
properties in water by adjusting the pH [7]
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