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17:02 09 December 2008  
No bigger than than an amoeba, a chemically operated "hand" allows tiny objects 
to be manipulated without electric power 

16:40 09 December 2008  
We still do not understand how the different types of snowflake 
form, but new technologies are starting to crack the mystery by 
revealing their internal structure 

15:42 09 December 2008  | 7 comments 
If everyone on the planet received identical greenhouse-gas emission rights, it 
could help reduce global emissions and bolster poor countries, according to a 
Chinese study 

14:50 09 December 2008  
Following a spate of embarrassing hacking incidents in US government 
departments, a "National Office for Cyberspace" is needed, says a report 

IN BRIEF:  14:00 09 December 2008  | 3 comments 
A protein that plays a crucial role in conception could be the key to creating a 
contraceptive that doesn't tinker with a woman's hormones 

12:50 09 December 2008  | 4 comments 
The European Court of Human Rights has ruled that the UK must delete DNA 
samples from people who have never been convicted of a crime

12:49 09 December 2008  | 1 comment 
The completion date for an engineering mega-project to divert 
water to China's drought-ridden capital city is postponed again  

12:05 09 December 2008  | 5 comments 
The decoding of the nuclear genome should be complete by 
year's end, say researchers – early glimpses are already ruling 
some theories about our extinct close relatives 
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Micro-origami lets scientists get a grip  

17:02 09 December 2008 by Jon Evans  

Picking up dropped sewing needles can be tricky enough, so imagine the 
problems of manipulating objects on the microscale. 

To try and make such tasks easier, US scientists have now developed a 
mechanical gripper the size of an amoeba, and used it to pick up and drop 
microscopic beads, wires and tubes. 

The microgripper is shaped like a star, with six arms equally spaced around a 
hexagonal centre. Constructed from gold-plated nickel, it is around 700 
micrometres wide when fully open, shrinking to 200 micrometres with the arms 
folded. 

Each of arms is attached by a three-layered joint comprised of a very thin layer of 
chromium, just 50 nanometres thick; a thicker layer of copper (250 nm); and a 
much thicker layer of polymer resin (3500 nm). 

The secret to the device's gripping action is that the copper layer is under tension 
– naturally bent but restrained in a flattened form by the polymer layer. 

Look, no wires 

In its idle state, the microgripper is open. To close it, David Gracias and his 
colleagues at Johns Hopkins University, Baltimore, simply expose it to acetic 
acid – the key ingredient in vinegar. 

The restraining polymer resin is dissolved by the acid, freeing the copper springs 
to bend, and causing the device to close. 

To then relax the hold, Gracias exposes the microgripper to hydrogen peroxide, 
a common bleaching agent, which dissolves the copper layer. This leaves behind 
just the thin chromium layer, which folds the arms flat once more. 

Using a magnet to move the metallic microgrippers around, Gracias has shown 
how they can securely hold a range of glass beads, wires and tubes – roughly 
200 micrometres in size – and release them on command at desired locations. 

Moving small objects around with such fine precision should prove very handy for 
"lab-on-a-chip" devices and micro-manufacturing, says Gracias. 

And because the microgripper is controlled by chemical rather than electronic 
signals, many of them could be opened and closed at the same time without 
needing to connect them to a power supply. 

Disposable drawback 

James Burdess of Newcastle University's Institute for Nanoscale Science and 
Technology agrees. "This is an interesting idea and there is a need to develop 
devices which can grip a microstructure for placement elsewhere," he told New 
Scientist. 

Burgess says his own research has required a microneedle to be grabbed and 
placed onto another device – it proved no easy task. 

But the technique does have limitations, he points out. One is that, unlike many 
other micromachines , each microgripper can be used only once; the other is 

2008 to be extended by one second 

Obama urged to get tough on cyber 
attacks 

Butterfly wings used to print self-
cleaning windows 

Space elevator trips could be 
agonisingly slow 

see all related stories 

PRINT SEND

ADVERTISEMENT

More Latest news

17:25 09 December 2008 
Tugs from the Sun and Moon are gradually 
slowing the Earth's spin and causing its days to 
get longer – a leap second will adjust for the 
effect 

14:50 09 December 2008 
Following a spate of embarrassing hacking 
incidents in US government departments, a 
"National Office for Cyberspace" is needed, says 
a report

11:25 09 December 2008 
A fast, cheap method of 
producing moulds from 
butterfly wings and lotus 
leaves could lead to the 
development of cheaper 

self-cleaning surfaces 

00:00 09 December 2008 
A space elevator's rise 
could trigger dangerous 
wobbles in the elevator 
cable; slowing the ascent to 
three weeks is one possible 

fix 

This week's issue 
Subscribe 

06 December 2008 

ADVERTISEMENT

Login



  

that the chemicals used to open and close the grippers are not biologically 
friendly. 

Gracias says that he has already overcome the latter problem, having recently 
developed microgrippers that can open and close under biological conditions, so 
they could potentially be used to examine living tissue. 

Journal reference: Journal of the American Chemical Society (DOI: 
10.1021/ja806961) 
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