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Sensitivity to mass or viscosity-density productaases with frequency
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Penetration depth/sensing zone decreases withasorg frequency
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QCM — frequency determined by crystal thickne$s
SAW - frequency determined by finger spacing
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Increased sensitivity versus ___ isolation between sensing and transduction faces

What happens when a wave-guide layer is put on-ABM device?

& () "%&% McHale, et al, J. Appl. Phys. 93 (2003) 675-690; MST 14 (2003) 1847-1853. F
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Increased mass/liquid sensitivity related to slopdispersion curve
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McHale, et al, Appl. Phys. Lett. 82 (2003) 2181-2183. Newton, et al, Sens. Act. A109 &3
(2004) 180-185. F. Martin, PhD Thesis, Nottingham Trent University (2002).
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Sensor Strategy MHC Current State-of-Art

class |
Make this the acoustic wave sensor{ Cellular peptide-MHC assays
N _ _ ® yes/no and not real-time

Recognition layer is MHC protein {
Detect peptide specific binding { peptide =
Screen for suitable peptides (from the Sensitive, real-time and non-cellular
1000'’s that exist) with specificity and based assay would assist vaccine

strong affinity for the MHC development
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Unfolded
HLA A2

Unfolded
HLA A2

heavy chain

heavy chain

biotin biotin

streptavidin

biotin biotin

N\ polystyrene layer

IDT LiTaO;4 substrate

IDT

S1813 guiding layer

peptide %& peptide %ﬁ

\ binding

a, | a a,
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a3 bzm a3

biotin biotin

streptavidin

biotin biotin

AN\ > polystyrene layer

IDT LiTaO, substrate

IDT

S$1813 guiding layer
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Stanley, et al, Analyst 136 (2006) 892-894.

b,, protein binds to A2 and
folds to create peptide specific
binding cleft
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Sensor Strateqy MHC
. . clags |
Make this the acoustic wave sensor{
Recognition layer is MHC protein {
Detect peptide specific binding {peptidem

©  Acoustic Wave Sensor
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Recognition element (MIP)
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& () "%&% Shirtcliffe, et al., Langmuir 21 (2005) 937-943; Adv. Maters. 16 (2004) 1929-1932;
J. Micromech. Microeng. 14 (2004) 1384-1389.
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& () "%&% Cassie & Baxter, Trans. Faraday Soc. 40 (1944) 546-551. Wenzel, Ind. Eng. Chem. "4

28 (1936) 988-994; J. Phys. Colloid Chem. 53 (1949) 1466-1467. McHale, Langmuir
23 (2007) 8200-8205.
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Koc, et al., Lab on a Chip 81 (2008) 582-586.
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& ()  "%&% Shirtcliffe et al., ACS Appl. Maters. Interf. 1 (2009) 1316-1323.



& ()

"%&%

o 11 J
’ 25
oxyvg\jlg:\ee;ted 0, iensor
- 20 R -
&F4%P’ = B celljle}n
> » cavit
] _
1 O 15 : MTEOS
C | foam walls
S 10 F )
"N -
O I
o r
O i [ I N NN N NN VNN NN TR N |
10 15 20
1 A&FFC
( © t /hours
Thorpe & Crisp, J. Exp. Biol. 24 (1947) 227. Shirtcliffe et al., Appl. Phys. Lett. 3%

89 (2006) art. 104106.

25



Timer 1

2m

Timer 2

Timer 3

& () "%&%

> 6
7+

3&



040: - 07 [ I N I N TN T TN N T T N N T IO N N |
4 38 12 16

-

“ Sample

& () "%&% McHale et al., Appl. Phys. Lett. 94 (2009) art. 064104. 3"
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Hydrophobi
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pillars, but
solid
vapor conformable
Minimise R to liquid
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& () "%&% Aussillous & Quére, Nature 411 (2001) 924-927.; McHale, et al., Langmuir 23 (2007) 33

918-924; Newton et al., J. Phys. D. Appl. Phys. 40 (2007) 20-24.



1L
~~
(@

&,
II’ 6 3’l
> 9
Water
droplet
Film of Teflor®
-, 16 AT /1

[ /("4%% )
19

Water droplet
touches the film

Final state:
Water droplet
wrapped in a solid
film of Teflon®

If a droplet wraps itself up in Tefl@n.. is this consistent with Teflorbeing hydrophobic?

& () "%&% Gao & McCarthy, Langmuir 24 (2008) 9183-9188. McHale, Langmuir 25 (2009) 34
7185-7187. Py, et al., Phys. Lett. 98 (2007) art. 156103; Eur. Phys. J. 166 (2009) 67-71.
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If a droplet wraps itself up in Tefl@n.. is this consistent with Teflorbeing hydrophobic?

& () "%&% Gao & McCarthy, Langmuir 24 (2008) 9183-9188. McHale, Langmuir 25 (2009) 3=
7185-7187. Py, et al., Phys. Lett. 98 (2007) art. 156103; Eur. Phys. J. 166 (2009) 67-71.
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& () "%&% Bico et al., Coll. Surf. A206 (2002) 41-46. Quéré, Physica A313 (2002) 32-46.  3F
Courbin et al, Nature Materials. 6 (2007) 661-664; McHale, 6 (2007) 627-638.
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