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The frog that hears through its mouth

Gardiner'sfrogsliveinthe Seychellesidands
and areamong thesmallestintheworld at
just Lcmlong. Now they have another claim
tofamebecausethey hear inwhat seems
tobeacompletely distinct way —through
their mouths. Other frogshaveatympanic
middleear withamembranethat vibrateson
thesurface of their heads, while Gardiner's
frogshave none and so might seemto be desaf.
However, they do croak to communicate
and now Renaud Boistel of the Centrede
Neurosciences Paris-Sud and colleagueshave
found that they can hear using their mouthsas
resonators coupledto aninner ear.

Using X-ray imaging techniquesat the
European Synchrotron Radiation Facility
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AmaleGardiner'sfroginitsnatural habitat
inthe Seychelles. (Imagecredit: RBoistel/
CNRS)

in Grenoble, theresearchersestablished
that the pulmonary system of thesefrogs
could not contribute significantly to the

transmission of sound totheinner ears, so
they focused instead on the head. With the
aid of numerical smulationstheresearchers
were able to confirm that the mouth acts
asaresonator. Hearing viaamiddleear is
commonto all other four-legged animals
and seemsto have evolved independently
indifferent lineages. Thehomeislands

of theseunusual frogs have beenisolated
from other land massesfor 47—65 million
years, so their hearing mechanism may bea
unique survivor of ancestorsfrom theancient
continent of Gondwana.

o Furtherreading
RBoistel etal. 2013 PNAS110 15360.

Nature’s pain medicine

Whilealargefraction of modern medicines
areextracted or derived from natural plant
sources, medical chemistry hasmanaged to
synthesize quiteafew that would seemto be
human creations. Now A hcéne Boumendjel

of Université Joseph Fourier in Grenobleand
colleagueshavefound asynthetic painkiller
inaplant usedintraditional African medicine
totreat pain. They found that theroots—the
part usedintraditional painremediesof
Cameroon—of thepincushiontree (Nauclea
latifolia) containlargeamountsof tramadol,
asynthetic painkiller used sincethe 1970s.
This seems to be the first time a widely used
synthetic drug hasbeen found at medically
useful levelsinaplant. It seemsthat naturegot
there first for this one.

o Furtherreading
ABoumendijel etal. 2013 Angewandte Chemie
DOI: 10.1002/anie.201305697.

Cheap and quiet MRI

A new approach to magnetic resonance
imaging (MRI) could lead to cheaper
deviceswithout the clanging noisesand
possible nerve stimulation in patientsthat
arisefrom switching thedirections of
large magnetic-field gradients in present
day devices. Jonathan Sharp at Alberta
Innovates Technology Futuresin Calgary
and colleagues have used astatic magnetic
field and two resonant RF fields twisting in
oppositedirectionsto manipulate nuclear

spinsand produce high-resolution images
even with alow field of 0.2 T provided

by apermanent magnet. Inadditionto
making MRI cheaper and quieter, it opens
up new possibilitiesfor MRI imaging and
experimentsin general becauseit allows
independent s multaneous multi-nuclear or
spectrally selectiveimaging to bedone.

o Furtherreading
J G Sharp et al. 2013 NMR in Biomedicine
DOI: 10.1002/nbm.3023.

Perovskites for solar power

A new, inexpensive approach to making

solar cellscould beat silliconinpriceand
efficiency. Mingzhen Liu and colleagues at
theUniversity of Oxford have shownthat
vapour-deposited perovskitescan provide 15%
efficiency at about $0.15 per watt —a factor

of four cheaper than silicon. This efficiency
isalready closetowhat hasbeen achieved
withsiliconandisexpectedtoimprove The
fact that the flat layers work has come as
something of asurprise, asexpectationswere
that complicated nanostructuring would be
needed. An advantageisthat thedevices
produce morethan 1V, whichishigher than
the 0.7V fromsilicon. Moreover, they absorb
inadifferent spectral region, sothey could
even be printed on top of conventional silicon
solar cells, boosting efficiency by 25% with
only minor modifications to fabrication.

o Further reading
M Liu etal. 2013 Nature501 395.

|
Insect gears

For the first time, intermeshing gears that
function like familiar mechanical gears have
been found in an animal. Malcolm Burrows
of the University of Cambridge and Gregory
Sutton, now at the University of Bristol,

have shown that the flightless planthopper
insect /ssushas, in its nymph stage, gears
as part of its jumping mechanism. It uses
the gears to synchronize motion of the two
hind legs, rotating at an amazing 50,000
teeth per second. When the nymph molts to
its adult form it seems to no longer need this
mechanism and loses it. Once again, nature
seems to have got a basic technology first.

o Further reading
M Burrows and G Sutton 2013 Science 341 1254.

A scanning el ectron micrograph showsthe
gearsinthelssusnymph. (Imagecredit:
MalcolmBurrows.)
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a clear edge

think vacuum, think edwards

RV & EM
Rotary Vane Pumps

Measurement and control

Vacuum science... product solution.

N T-Station 75
Turbopumping System

Edwards offers an extensive range of pumping
technologies for R&D and laboratory
applications

* A comprehensive range of primary pumps including
oil-sealed, scroll, claw, multi-stage roots and screw
mechanisms

e A full line of turbo pumps from 40 to 4500l/s
including magnetically levitated and conventional
ceramic bearings

» Turbocarts including a turbopump, backing pump and
controller, supplied fully assembled and ready to run.

* A broad range of measurement and control
equipment

Whatever your requirement, Edwards has the

solution and application expertise to meet your

needs.

Discover more:

www.edwardsvacuum.com
info@edwardsvacuum.com
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