MULZ

Heinz Maier-Leibnitz Zentrum

Technical l'-l- .
University .
of Munich -‘ & .

Polymer block length and temperature effects on the nanoscale
morphology of thermoresponsive double hydrophilic block copolymers

Apostolos Vagias, ! Aristeidis Papagiannopoulos,? Lucas P. Kreuzer,® Despoina Giaouzi,?

Sebastian Busch,* Stergios Pispas,? Peter Muller-Buschbaum?:3
1 Heinz Maier-Leibnitz Zentrum (MLZ), Technische Universitat Miinchen, 85748 Garching, Germany
2 Theoretical and Physical Chemistry Institute, National Hellenic Research Foundation, 11635 Athens, Greece
3 Technische Universitat Minchen, Physik-Department, Lehrstuhl flr Funktionelle Materialien, James-Franck-Str. 1, 85748 Garching
4 German Engineering Materials Science Centre (GEMS) at Heinz Maier-Leibnitz Zentrum (MLZ), Helmholtz-Zentrum Geesthacht GmbH, Lichtenbergstr. 1, D-85748 Garching

Introduction Small angle neutron scattering (SANS)

Motivation: Elucidating self-assembly of thermoresponsive double q= |k —k|=4-1rsin(6)/ A 108 P
hydrophilic block copolymers reinforces the predictive potential for ) o e
their design as smart scaffolds for encapsulation of hydrophobic o T . . .
pharmaceutics. [1,2] Ki 5 107
Aim: We combined small angle neutron scattering (SANS) with ki 0 Z10°f
Fourier transform infrared (FTIR) spectroscopy to assess the 102 g, L2
influence of temperature, block length and bond vibrations on ANA'=10 % 04 i 7
nanoscale self-assembled morphologies of novel, thermoresponsive A=4.5 A (and 12 A for low g's) PNIPAM,g,-b-POEGA5, 7
double  hydrophilic  poly(N-isopropylacrylamide)-block-poly(oligo SDD = (1, 8 and 20 m) w0 102 10t e
ethylene glycol methyl ether acrylate) (PNIPAM, . -b- and optional TISANE o QAT
PNIPAM, . -b- ) fully protonated block copolymers in 1% wt elocity selector ) 106 z ZE ZE Eztg??)
D,O solutions (pH=7). The thermoresponsive PNIPAM block leads t0  neutron guice g8 10! 0 29°C ()
self-assembly upon T variation. We identify transformations from &oe™ g — Bl 2@}:&;5 o v oee e
spheres to fractal core-shell morphologies In the largest block r— :Z'gggi?v" o 5102 ;
architecture and core-shell morphologies for the shortest one. nedton gude ) L = 10°

PINIPAM: . SANS-1 instrument (MLZ / FRMII) 1072

thermoresponsivity + S. Miihlbauer et al., NIMA 832, 297-305 (2016).
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Large-scale fractals (I,.jy5ter(q)), 1
and only at elevated temperatures [3]:
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SANS fit results FTIR results
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Summary

* FTIR: Av In asymmetric stretching points to a block-length dependent signaling of side chain
rgiss FCR:;C{A:)L CORE-SHELL CLUSTER WITH SWOLLEN SHELL d e hyd ratl O n
- % o e » SANS: Upon heating, hierarchical assemblies transform into well-defined spherical
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(b)  PNIPAMyyb-POEGA,, » The examined block-length differences induce distinct morphologies at low (clusters),
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