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Rayleigh Acoustic Plate
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Electrode/Mass sensitive surface
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1. Increasing mass or viscosity-density productei@ses resonant frequendgy

2. Increasing viscosity-density product (or polyjri@moadens resonance

& Sauerbrey, G., Z. Phys. 155 (1959) 206-222. Bruckenstein, S; Shay, M., = w
Electrochim. Acta 30 (1985) 1295-1300. Kanazawa, K.K.; Gordon, J.G.,
Anal. Chim. Acta 175 (1985) 99-105.
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1. Penetration depth gives sensing zone which deeszaith frequency

2. Penetration depth/sensing zone increases witlosisy

& '+ B NTU



2

)



Input
transduce

Cross-sectional
displacement

X

r

Mass sensing
surface

Input Mass sensing
transducer x surface

Output
transducer

3
\\ | \
Cross-sectional

Qutput

transducer

/

Wave-guide
| «1-7 layer

displacement

S

X

Substrate 2 Substrate

v, G v, H73 $ I

Increased sensitivity versus isolation betweenisgriace and transduction‘
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McHale, et al, J. Appl. Phys., 2003, 93, 675-690; MST, 2003, 14, 1847-1853.
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Increased mass/liquid sensitivity related to slopdispersion curve

& 4+, McHale, et al, J. Appl. Phys.., 2002, 91, 5735-5744; 9701-9710. +
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McHale, et al, Appl. Phys. Lett., 2003, 82, 2181-2183.
* & '+t Newton, et al, Sens. Act., 2004, A109, 180-185.

F. Martin, PhD Thesis, Nottingham Trent University (2002).
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cavt Chemical
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& Percival, et al, Anal. Chem., 2001, 73, 4225 —4228; 2003, 75, 1573-1577. .8
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Frequency Decrease / Hz

¢ Nandrolone
o Testosterone

A Epitestosterone

o Stanazolol

concentration / ppm
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concentration (ppm)

Percival, et al, Analyst, 2002, 127, 1024-1026. =
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Sensor Strategy MHC Current State-of-Art
class |
Make this the acoustic wave sensor{ Cellular peptide-MHC assays
- _ _ ® 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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Stanley, et al, Analyst, 2006, 136, 892-894.
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& 4+, Hughes, et al, Acoustic wave sperm test kit and assay, WO2007085839 (2/8/2007) .
Newton, et al, Appl. Phys. Lett., 2007, 90, art. 154103.
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McHale, et al, Anal. Chem., 2008, 80, 5806-5811.
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Viscously-Entrained
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Trap Width Separation Height
m m
m
1 10.7 30.4 0.838
2 24.1 34.5 2.118
3 43.3 52.5 1.818
4 70.5 84.0 1.419
5 108.0 97.0 1.277
& '++ Martin, et al, Sens. Act A, 1994, 44, 209-218.

Doy, et al, IEEE Sensors Conference 2009.
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Superhydrophobic Normal tube
tube

Hydrophobic
grains

 —

Foam heated
(and cooled)
prior to droplet
Optional PT deposition
metal contact

substrate

& '+t '=



9 &

B+ ?
&
9 C.+ +++).+++++ D
& &
& '++, McHale, et al, Faraday Discuss., 1997, 107, 15-26; Phys. Rev.. B. 1998, ??? ‘B

McHale, et al., Appl. Phys. Lett. 1997, 71, 3785-3786
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McHale, et al, Faraday Discuss., 1997, 107, 15-26.
McHale, et al., Appl. Phys. Lett. 1997, 71, 3785-3786
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What mighthappen when an acoustic wave
device has a hydrophobic, or a structured

hydrophobic or even a superhydrophobic
surface?

For publications see http://www.naturesraincoats.org/
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Slip length is a mechanism for modelling an efieciverage boundary
and/or taking into account liquid-solid interfacifdrces
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McHale, et al., J. Appl. Phys., 2000, 88, 7304-7312; 2004, 95, 373-380. (.
Ellis, J. G., et al., J. Appl. Phys., 2003, 94, 6201-6207.
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W additional a w noslip P+ M/ s

Kanazawa & Gordon viscosity-density product conttibn + trapped “Sauerbrey-liké
liquid mass” , butthis assumes all locations are equal, i.e. comgigted penetration

& 4+, McHale, et al, J. Appl. Phys., 2000, 88, 7304-7312; 2004, 95, 373-380. ('
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Assumes reflection from all locations along thate are of equal strength

& McHale and Newton, J. Appl. Phys., 2004, 95, 373-380. ((
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Skating form of superhydrophobicity offers posdypiif new liquid phase response;

& '+, McHale and Newton, J. Appl. Phys., 2004, 95, 373-380. (*
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QCM behaves as if decoupled from the liquid, unligssd penetrates into structurg

& '+, McHale, G.; Newton, M.1., J. Appl. Phys., 2004, 95, 373-380. (8
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Hydrophobisation of posts changes type of resporadkdata generally closer to origif

"++, Roach, et al., Langmuir, 2007, 23, 9823-9830.

McHale, et al., IEEE-IFC Symp., 2008, 1-2, 698-704
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al: most data points show reduction below K&G Isyklter data are at K&G levels

bl: data has stronger decoupling trend — consistatti contact angle data/mobile drpp
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