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Topology and interactions

Degree of
O branching 1

Hyperbranched (hb)
polymers

Dendrimers

linear polymers
;)\0’7"%"1‘

dendritic unit "
Polyglycerol (PG o R
yglycerol (PG) ) \)K

R: -OH /\j j\

R: - : ’ i

-OMe ‘/ﬁ WL
-0TMS &

M = 600-200 000 kg/mol / )

DB ~ 60% terminal unit

Simulated molecules
regular dendrimers, a-stars (My~g®1), B-stars (self-similar,
generator A), y-stars (self-similar, stochastic, generator A&B)

_sta incomplete
generator A generator B B-star / branching
| GEE— early ending
— — ————e -
I j S - spacer nr
G - generation
Structure-property relation
linear hyperbranched
non-associating non- associating
polymers polymers
linear hyperbranched
associating associating
polymers polymers

I
h Région eu f
Alsace
6 RC i,
\.f' : sttt s (sngeme

Structural properties
Classification of molecules [1]
.. Depending on imposed topology

molecules with different
generations may have same mass.
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== Fractal molecules show strong
fluctuations but on average they
resemble other molecular types.

. Kratky plot for B-stars with di=3.

These self-similar objects decay
with a power law Q24 in the
intermediate wave vector regime.
Molecules gets more compact with
growing mass.
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Unexpected result:
Nonmonotoneus density profile

Mass density profiles for dendrimers
with S=32 chain length and
different generations.

The curves show nonmonotonous
behavior with a depletion zone close
to the center for high generation
numbers.

Such conformation enables the
encapsulation of other molecules.

Viscoelastic response

Rheological experiments [3]
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HbPG shows
entanglement
relaxation phenomena
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Linear vs. hyperbranched polymers

Shear experiments using

o ] oscillatory shear measurements
§ ]

star polymer equation {- due to entanglements the
holds for hb polyglycerols 4 viscosity of hbPG is higher
1 than for linPG at high M
- Ny-M relation of hbPG can be
described by star polymer
equation
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Dendrimers
Shear experiments using
oo non-equilibrium simulation
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Conclusions & outlook

Linear vs. hyperbranched polymers

. hb polymers with M <M, entangle for high M (M>>M_/in)
viscosity and T_ can be tuned in wide ranges by M and DB
ny-M relation 0% hbPG can be described by star polymer
equation

. T, is the same for linPG and hbPGs, but H-bonds decelerate the
relaxation time

Structure
molecules condensation with growing generation
increasing asymetry of non-fractal molecules with Mw
no entanglements
a depletion zone in the density profile for high generation
numbers




