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Rms: 95.8 ± 5.7 nm Rms: 40.9 ± 1.8 nm Rms: 671.8 ± 27.8 nm

As Received Polished Shot-blasted 
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Control - Tissue Culture Polystyrene
CS - Coverslip
Pol - Polished
AR - As received
SB – Shot-Blasted

* Indicates p value < 0.05 compared 
to control cells

+ Indicates significance compared to 
other cell types

McLucas E, Moran MT, Rochev Y, Carroll WM, Smith TJ. Investigation into the Effect of Surface 
Roughness of Stainless Steel on Human Umbilical Vein Endothelial Cell (HUVEC) Gene Expression. 
Endothelium, 2006.

*
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Polymer exhibits the ability to 
switch from a hydrophobic 
(collapsed) state at 
temperatures above LCST to a 
hydrophilic (swelled) state at  
temperature below  LCST.

Below the transition temperature 
(Lower Critical Solution Temperature-
LCST) the polymer chains exist as 
flexible but extended coils in aqueous 
solutions and at the transition 
temperature  they collapse into the 
globular state.

Polymer Coil

Collapsed 

Globule

Aggregate 

of globules

� < � LCST� =37� �
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N-tert-
butylacrylamide is 
more hydrophobic 
than NIPAAm (one 
extra methyl group). 
LCST of copolymer 
decreases.

NIPAAm NtBAAm
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This sample was fixed at 4°C and shows 
the cells are rounded as occurs initially 
during cell detachment. The cells are 
starting to lose their anchorage points.  

SEM image of a 3T3 cell cultured on 
collagen coated thermoresponsive
copolymer for 24 hours.

3T3 cell sheet lifting off from 
copolymer surface. 

� < � LCST

3T3 Fibroblast Cell Detachment

Moran, MT, Carroll, WM, Selezneva, I, Gorelov, A, Rochev Y. Cell growth and 
detachment from protein coated PNIPAAm based co-polymers. J Biomed Mater 
Res A.,  2007.



EC cell sheet detaching from co-
polymer after 8 minutes at 4°C

SEM image of a cell sheet 
detached from the co-polymer

Applications e.g. treatment of 
burns

Moran M, Carroll WM, Gorelov A, Rochev Y. Intact Endothelial Cell Sheet 
Harvesting from Thermoresponsive Surfaces Coated with Cell Adhesion 
Promoters. Journal of the Royal  Society Interface, 2007.

Endothelial Cell Sheet Detachment
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Physical Structure &
Drug Distribution Elution Profile Biological Effect 

Vinblastine:
Cytostatic Anti-Cancer Drug 

N
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MeOOC

MeOOC

Endothelial Cells Smooth Muscle Cells

Vinblastine
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AFM images of a p(NtBAAm) film 
incorporating 1 % w/w vinblastine.

3-D Confocal Z plane composite image 
of p(NtBAAm) film loaded with 
vinblastine.
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Cumulative release of Vinblastine from co-polymer films of NiPAAm and 
NtBAAm. Drug release was measured by evaluation of radioisotopically-
labelled Vinblastine in PBS.
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of exposure to vinblastine

control 0.1 nM 1 nM 10 nM 100 nM
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

$

*
*

A
bs

or
ba

nc
e

Vinblastine Concentration

*

$

EC (HUVEC) cell numbers after 
exposure to vinblastine for 72 hours

SMC (HCASMC) migration in cells 
exposed to vinblastine for 24 hours

H. Gallagher, W. M. Carroll, M. Dowd and Y. Rochev. The Effects of Vinblastine on 
Endothelial Cells. Endothelium, 2008 (In Press).
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