Poly-Vitrification

Vision:

Polymerization enables rapid, safe
vitrification.



Starting point:
Insect fructose-glycerol-trehalose system.

1.) Enable penetrating fructose.

2.) Explore other sugars/derivatives for
polymerization properties.

3.) Test fructose as CPA additive.



Approaches to increasing T,

Available Sugars Loading Methods

e Sugar loaded liposomes or micelles

* Analyze mixtures of available sugars _
* Could work for low concentration

and derivatives

* Reduced toxicity c sug:?\rs” . d CPA-deli
+ Increased Tg nzymatically triggere -delivery
platform
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Impact — Solves
primary

Merits

e )
Feasibility — Uses Innovation- Fast-
established

procedures.

The Hack — Rapidly increase viscosity at a high temperature.
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Contributions

- Developed concept of poly-vitrification, a process by
which a CPA forms polymers at low temperatures. This
allows us to use very low amounts of cryoprotectants,

and reduce exposure to toxic CPAs.

- Developed plan to create a poly-vitrification CPA by
using modern chemical methods to rapidly assay
potential fructose-sucrose-trehalose analogues, or to
adapt fructose itself to our needs.
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Evaluation of glass forming mixtures

Cl ble link
cavab’e finker Hydrophobic |C
Component

Cleavable linker

Lipophilic

Component



Effects of structural changes on

HO
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activity

Additive Glass Transition (°C)

Glucose

PVP* -20

Sucrose

Trehalose

Fructose

3-o-methylglucose

DMSO* -132
Propylene Glycol* -109
M22 -110
Glycerol* -114

-25 to -45 range at.

*at minimum concentration needed to vitrify, sucrose 86%,



