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Introduction Synthesis of Psoralen Derivatives Characterization and Rheology of Pso-PEG Derivatives

DNA-based supramolecular hydrogels are 3D polymeric networks that Psoralen is an intercalator with the ability to undergo a [2+2] cycloaddition with thymine when D . ;_M C
swell when in water. They utilize DNA binding modes with non-covalent exposed to UV-A light, transitioning from a dynamic to a covalent network.’* We have previously A B C ¥ E !'_l,lj,__D/‘ll'-Q]/ﬁ__D
Interactions that provide them with dynamic properties; i.e. investigated Psoralen-PEG properties within our supramolecular hydrogels.* To fully understand the > 25 : - 0 '

viscoelasticity, self-healing, stimuli-responsiveness.! As DNA binders
can exhibit both enthalpic and entropic behaviors, we can strategically
tune thermal and viscoelastic response within our materials by using

6.35
\6.33
T il
fJ z
<

Impact of molecular structure on the thermodynamic and physical properties of cross-linked
hydrogels, we have developed derivatives.’
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Figure 1. DNA binders and their non-covalent interactions with DNA.

MeCN 50° C, 24 hr
Intercalators are planar aromatic molecules that insert in between the base j\‘ TI-\‘
pairs of DNA. Minor groove binders are crescent shaped molecules that P Hﬁ“‘ - rjf_,ﬂ’j’f”
insert into the minor groove of DNA, displacing water.

of functionalization of the PEG-cross-linker.

Typically, hydrogels utilizing non-covalent interactions are reversible
systems due to their dynamic networks. However, upon psoralen’s photo
cross-linking with DNA, the hydrogel network becomes covalent.m* To
study how molecular structure impacts the UV cross-linked psoralen-
DNA hydrogel network, we evaluated the thermal and light-responsive
behavior of three psoralen-PEG derivatives. Each derivative revealed
uniqgue rheological properties; for example, the protonated psoralen
showed significant enhanced photo cross-linking, reaching a higher
modulus at a shorter timescale than the other derivatives. These results
Indicate structural changes within the same intercalating molecule can
significantly impact hydrogel behavior.
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Figure 3. Synthesis of psoralen derivatives: 8-(prop-2-ynloxyl)psoralen (6)°, 8-(3-azopropyloxy)psoralen
(8)°:°, and 8-(3-N-dimethyl-2-propyn-1-ylamino)propyloxy-Psoralen (10) >

Synthesis of Hoechst

Synthesis of Psoralen-PEG (Pso-PEG) Derivatives

Previous work has shown mGBs can exhibit entropically-driven behavior
through the displacement of water. Hoechst is a mGB of interest for the
formation of DNA cross-linked hydrogels to create networks with high
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Figure 8. Comparison of thermal and UV response of 3 psoralen-PEG
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Figure 2. Stepwise-Synthesis for mGB Hoechst (6): I. HNO,/H,SO, (1/4), rt, 2
hr.?1l. 10% H,SO, 100 °C, o/n.3 lll. K,CO,, anhydrous DMF, 120 °C, o/n.3 IV.
10% Pd/C, MeOH/EtOAc (1/4), H., rt, 48 hr.® V. Na,S,0O., DMF, 80 °C, o/n.3 VI.
Benzaldehyde-PEG.,, Na,S,0O., anhydrous DMF, 90 °C, 24 hr.3

Figure 5. Synthesis of two copper catalyzed azide alkyne Pso-PEG derivatives. Psoralen-alkyne derivatives,
4-arm PEG-azide, copper bromide, and 2,2’-bipyridine were stirred in DMF at room temperature for 2 days.®
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