ACT 2: Prevention of
Infection Transmission




Infection Transmissio

Risk factors and onset of communicable diseases following natural disasters

Population :
displacement from :
nonendemic to
endemic areas '

Owvercrowding (close
and multiple contacts} :

Stagnant water after :
flood and heavy rains '

Insufficient/contaminated
water and poor sanitation
condition :

High exposure and
proliferation to !
disease vectors :

Major risk factors following natural disasters

Insufficient nutrient :
intake/malnutritio :

Low vaccination :
coverage |

Injuries :

: Water-borne : Air-borne/droplet @ Vector- @ Conta- : Clinical phase '
. diseases : diseases : borne  : mination : of natural
: : : diseases : from : disasters
: : wounded |
: injuries -
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Surface-mediated Transmi

Contaminated
catheter hub
Endogenous
Skin flora
Extrinsic
. . HCW hands ]
Skin organisms 'y
Endogenous 4 Intrinsic
i / Manufactur

Resistant strains spread rapidly

@ MRSA
VRE S
® FQRP* ' :

1980 1985 1990 1995 2000

*Fluoroguinoline-resistant Psevdomonas aeruginesa
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Our Approaches

. Bacterial attachment Il. Biofilm (acidification) Ill. pH-response of bilayer  |V. Released antibiotics
=y 5 kill bacteria

Layer-by-layer assembly
(Various methods and
technologies)

Process is repeated
to create a multilayer
nanofilm

N-acetyl-D-glucosamine-p(1,4)-
glucosamine copolymer
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SUlfaCes/coatings affect cell
adhEsIen and proliferation?

HIMICHORIAI IO PERIESIGIISUITACE?
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Fundamental Questions
Hew deEes the of

RIOWANGESTNIES alfect
GElIRG HESTON AN EPrelITERation?
rlow cdozs (de)hydration ziffsci

rlow co microorganisms respo

k December 7, 2015




Surface Mechanics

A
Blood

fluid 1 kPa 100 kPa = E, Elasticity of
MicroEnvironment

10% serum Collagen-I
MSC
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_ A THP-1Cell —_—
Concentric Cone and Parallel ¢ Dex-Gel T
Cylinders Plate Plates B Rd Dex-Gel —

1,000 @ AgDexGel _—

Very Low to Very Low to Low Viscosity
Medium High to soft
Viscosity Viscosity Solids

i 10 1000
Frequency (rad/s) |
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Surfaces Are Roug!
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Surface Texture

ACT 1 studies

To stick or
Not to stick

- Shu Yang
(ACT 1)



Hydration/Dehydratio

Growth factor
In free-standing LbL membrane

50 ym 50 ym

Quantification of release
by fluorescence spectroscopy

0 EDC10_20 pg/mL
e EDC30 20 pg/mL
A EDC50_20 pg/mL
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Released BMP-2 (ug/membrane)
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Parabolic velocity

profile Ulh)
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Wall shear
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How Do Cells Res

1 2 J

Lots of germs. Antibiotics kill The drug-resistant
A few are drug resistant. bacteria causing the illness, | bacteria are now allowed to
as well as good bacteria grow and take over.
protecting the body from
infection. ’
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Some bacteria give
their drug-resistance to
other bacteria, causing

more problems.




Gene Expression

Control Cells  Test Cells
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Calantitation
and Analysis

Shree Singh
Biology
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ACT2 Fellows

Dr. Tagbo H. R. Niepa (Penn) Stephanie Ba

« Bacterial Stress Response * Nasopharyngeal nc
« Biofilms & Biointerfaces flora respose to
« Leadership nanoformulated medicines
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Prevention of Infection Transmission

. rface__-
Interactions =

~£
3calable -
- mfacturmg



	ACT 2: Prevention of Infection Transmission
	Infection Transmission
	Surface-mediated Transmission
	Antimicrobial Coatings
	Our Approaches (ACTs)
	Fundamental Questions
	Surface Mechanics
	Viscoelasticity
	Viscoelasticity Characterization
	Surfaces Are Rough
	Surface Texture
	Hydration/Dehydration
	How to Quantify Cell Adhesion
	How Do Cells Respond?
	Gene Expression
	ACT2 Fellows
	Prevention of Infection Transmission

