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INTRODUCTION

+ Providing potable water supply is one of the first priorities in the aftermath of a disaster
+ Challenging due to lack of infrastructure and resources

There is interest to develop novel emergency water technologies having the following properties:
% Compact and easy to deploy

s Easyto use

% Able to produce potable water of good quantity and quality

% Operable without access to power supply

PRINCIPLES OF CRYOGEL SYNTHESIS
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For more information, please refer to the following papers in addition to our project publications:

Lozinsky et al. (2003) Trends in Biotechnology 21: 445-451.

Activator Crosslinker Unfrozen liquid Poly(sodium acrylate) Kirsebom et al. (2011) Polymer Chemistry 2: 1059-1062.
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EXPERIMENTAL PROGRESS

SWELLING & MECHANICAL PROPERTIES PARTICULATES REMOVAL

The cryogels can rapidly swell to >100 g/g within 15 seconds (Fig. 1a). They are highly robust because 120 —
they have the elasticity to withstand multiple cycles of swelling/deswelling and compression with no gmo _ ® Turbidity removal
significant deterioration in their microstructure and properties (Fig. 1b-d). *-J OWater recovery
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IR RO Swelling/deswelling cycles that substantially improves the water quality visually.
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Cryogels functionalized with silver nanoparticles (AgNPs) demonstrate excellent bactericidal properties

1 *Cycle 1000
! — more than 5 logs of different types of bacteria can be inactivated with a 5-min contact time (Fig. 4a) by
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0 25 50 75 100 causing irreversible lesions on exposed cells (Fig. 4b).
Strain (%) 1 a) g 3 b) E. coli S. Typhi B. subtilis S. aureus
Fig. 1 (a) Dynamic swelling profile of cryogel versus hydrogel. (b) Oscillatory swelling/deswelling behavior of cryogel. (c) = '
Stress-strain curve of cryogel recorded during fatigue test. (d) Photographs of cryogels during compression tests showing their 4 !So\
high elasticity. 090

Log reduct
o

» O e
OUR APPROACH ¢S Y
N . 2 {
The cryogels were used in a sponge-like manner for onsite water treatment. The approach involves \_Q‘\ o ° <¢®

allowing the cryogels to swell in raw water (Fig. 2a) followed by a simple squeezing step to instantly
release the absorbed (and treated) water (Fig. 2b)_ Fig. 4 (a) Disinfection efficacy of cryogels against various types of bacteria. (b) FESEM images showing the morphological changes
of exposed bacterial cells. All scale bars represent 0.5 um while the red arrows point to lesions.

a) 15 seconds b) We attribute the fast disinfection to the rapid water imbibition by cryogels that drives the bacterial cells
to approach the AgNPs in a timely manner (Fig. 5a). The intimate contact between the bacterial cell and
. AgNP allows a targeted delivery of Ag+ into the cell that subsequently causes severe lesions to the cells
(Fig. 5b).
. “ a) B | .

!
Treated water

Fig. 2 Our proposed new strategy for emergency water treatment. (a) Comparison of the sizes of dried and fully swollen cryogel.
(b) A cryogel being squeezed to release absorbed/treated water.
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Fig. 5 lllustration summarizing our hypothesis for the fast disinfection ability of cryogels. (a) Rapid water absorption for timely
PU BLI CATI ONS exposure of bacterial cells to AgNPs. (b) Targeted delivery of toxic Ag+ into cell that initiates a cascade of events leading to
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