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What 1s a “smart” polymer?

What can smart polymers do? Polymer Thermoresponsive Study

* Polymers are made of covalently bonded repeat units, called * Many smart polymers are being researched for drug delivery and other biomedical change in

monomers, that make up long chains. The structure can be controlled to applications due to their ability to change properties under conditions of pH and temperature, concentration

gchleve a diblock copolymer with two different repeat units connected such as the ones in the biological environment, to release drugs. ANNAAAAL or

In blocks. * The cloud point of this copolymer can be fine—tuned based on its structure to control the /\/\/‘/M temperature

stimuli-responsive behavior. .
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certain conditions. Solubility 1s one property that can change when the A temperature °
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conditions such as pH, temperature, and/or polymer concentration M“m\_\ * UV-Vis Spectroscopy and Dynamic Light Scattering are two ways to test PEG-PDMAEMA’s smart properties.
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temperature, pH, polymer concentration, and 1onic strength.
* When combined into a diblock copolymer with poly(ethylene glycol), * A mixture of water, surfactants, and polymers is injected into the underground oil reservoir * UV-Vis Spectroscopy 1s used to determine the * Dynamic Light Scattering (DLS) 1s used to determine

the newly formed polymer, PEG-PDMAEMA, retains the smart «  The oil and chemical mixture is pumped out and collected above ground cloud pomt by detectmg.mlcelle/aggregate the cloud point by detecting how light scattérs off of

polymer properties of PDMAEMA and acquires properties based on its «  The mixture is allowed to cool and the oil naturally separates from the polymer and water formation and to determine the effect of pH, the aggregates present and shows how the size of

concentration, and 1onic strength on cloud point. polymers and aggregates changes with temperature.

new diblock structure.

Polymer Synthesis

Cloud Point Studies

PDMAEMA is synthesized using a living polymerization technique called Atom Transfer Radical Polymerization (ATRP). By varying the ratio of monomer to initiator and the
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Chromatography were used to determine whether H-NMR of PEG-PDMAEMA « Gel Permeation Chromatog_raphy_ (G_PC) IS :
or not the synthesis was successful as well as ; a method to measure polydispersity index

(PDI) as well as relative molecular weight.
It estimates molecular weight based on the

Conclusions

* PEG-PDMAEMA is a smart polymer with properties that respond to external stimuli.

compute the weight ratios of the blocks, the ] G ° BA
molecular weight of the polymer, and the PDI. 5
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: retention time of the sample, and then _ , ,
mmm el e ; F H o7 compares it to a stand ardpretenti on time and * Cloud points were observed as a function of polymer concentration and pH.
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used to calculate molecular weight. It works by
comparing the relative amounts of the protons
present in the polymer chains allowing for the

Further change polymer architecture to determine impact on properties
* Test thermoresponsiveness as a function of ionic strength
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