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Results
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Synthesis of a Double Dynamic Network 
with thermoresponsive polymer and 

metal ion complex



Double Dynamic Network
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Terpyridine metal ion complex

Thermoresponsive polymer

Peg stars



First dynamicity
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= 𝑁𝑖2+, 𝐹𝑒2+, 𝐶𝑜2+, 𝑍𝑛2+ , 𝑀𝑛2+

Metal-ion complex with Terpyridine



Second dynamicity

Poly (N-isopropylacrylamide) (PNIPAM)

• Thermoresponsive Polymer
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Terpyridine metal ion complex

Thermoresponsive polymer

Peg stars



Thermoresponsivity of PNIPAM
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Heating

Cooling

Lower critical solution temperature (LCST) = 30-33°C

Hydrophilic interactions Hydrophic interactions

T < LCST T > LCST



OLD NEW
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Synthesis PEG-Epoxide

+

Tetra Polyethylene Glycol

(PEG)-OH

+
Abs. THF

3d, RT

Epichlorohydrin Sodium

Hydride

NaH

PEG-Epoxide
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Synthesis PEG-Hydroxy Azide

+ NaN3

PEG-Epoxide

Sodium Azide

PEG-Hydroxy Azide

TerpyridinePolymer

+ NH4Cl

Ammonium 

Chloride

DMF

3d, 60°C
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Synthesis Propargyl Terpyridine
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K2CO3

Potassium

Carbonate

+ CH3CN

24h, 60°C
+

Propargyl

Bromide Propargyl Terpyridine
4‘-Hydroxy 2-2‘, 6‘, 6‘‘-

- Terpyridine



Synthesis PEG-hydroxy Terpyridine
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+

Propargyl Terpyridine

PEG-Hydroxy Azide
PEG-Hydroxy Terpyridine

24h

melt, 90°C



Addition of PNIPAM
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+

+

N-isopropylacrylamide

Poly (N-isopropylacrylamide)

grafting

to

grafting

from

PEG-Hydroxy Terpyridine

PEG-Terpyridine-PNIPAM



Future plans

• Synthesis of PNIPAM

• Attachment of PNIPAM

• Characterization of the system

• Characterization of thermoplastic elastomers
(Larissa Hammer – ESPCI)

• Tutorial review about light scattering and probe 
diffusion techniques
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Thank you for your attention

Questions?

18

Suggestions?


