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Self-Cleaning Surfaces
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Microorganisms: Adaptive Foulants
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Friedlander et al. 2013, PNAS 110, 5624-5629



Bio-Inspired Slippery Surfaces

Bohn & Federle, 2004, PNAS 101, 14138-14143



Slippery Liquid-Infused Porous Surfaces (SLIPS)

1. Roughening 2. Functionalization 3. Lubricant Addition
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SLIPS
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In vitro bacterial resistance
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Liquid as a Physical Barrier
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Customizable Platform Technology

Advanced Materials 2018, 30, 1802724



Biofilm Resistance Under Laminar Flow
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Treatment of Foley Catheters

Silicone 
Length

Before Infusion 

After Infusion 

+22% Length

Cross-Section

Before After
+24% ID

Additional Cost

$0.47

Silicone-Coated Latex 
Before Infusion 

After Infusion +1% Length

Before After
+3% ID

$0.02



Biofilms on Foley Catheters
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Rethinking our approach: 
Physics Working for Us 3-Phase Contact

3-Phase Contact

E. coli
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Spontaneous Biofilm Stripping
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Rethinking our approach:
Physics Working for Us Diffusion

Surface liquid replenishment

Liquid Inlet

100µm
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ACS Appl. Mat. Int. 2014, 6, 13299-13307



Vascular systems for continuous resistance

Dry 0 1 2 4 8 24 48
0

20

40

60

80

100

 

 

Bi
of

ilm
 c

ov
er

ag
e 

(%
)

Lubricant Removal Time (h)

Non-vascularized

 

 

Vascularized

ACS Appl. Mat. Int. 2014, 6, 13299-13307



Rethinking our approach: 
Physics Working for Us Liquids as Solvents



Summary
• Bio-inspired slippery liquid  surfaces

A non-solid paradigm shift in anti-
biofouling materials and interfaces

• Resist bacterial 
adhesion

• Straightforward 
application to 

catheters

• Potential platform for 
new approach to anti-

adhesive surfaces
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