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The shaping of micro-scale objects enables fine control over their mechanical
interactions with light, providing a new avenue towards light driven micro-
machines. This image shows a schematic of an optically trapped probe with
specially shaped conical handles and a sharp tip for imaging surface features.
Credit: David Phillips.

(Phys.org) —The development of light-driven 'micro-robots' that can
autonomously investigate and manipulate the nano-scale environment in
a microscope comes a step closer, thanks to new research from the
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University of Bristol. Such devices could be used for high-resolution
imaging, allowing the investigation of delicate biological samples such as
cells in new ways.

Dr David Phillips, Professor Mervyn Miles and Dr Stephen Simpson of
Bristol's School of Physics, and colleagues, aim to develop such micro-
robots and control them using a technology known as 'optical tweezers'.
In a paper published today in Nature Photonics, they investigate how
optical tweezers can be used to manipulate nanofabricated structures to
generate high-resolution images.

Optical tweezers use light to move microscopic objects such as
individual cells or particles 1,000 times smaller than the width of human
hair. When light reflects from a surface, or bends as it travels into a
transparent material, it exerts a force on the object with which it has
interacted. This force is very small, so we do not normally notice it in
everyday life. But when the objects are themselves small, such as 
microscopic particles, then the forces that light exerts on them can be
enough to push and pull them around.

This is the basis of optical tweezing technology: by focusing a laser
towards particles in a microscope, scientists can use the light to pick
them up, hold them still in one place, or move them around.

The Bristol team fabricated a set of needle-like microscopic particle
'probes', and used optical tweezers to pick them up and scan them along
the side of a surface inside a microscope sample.

By monitoring changes in the position of the needle as it glided over
nano-scale bumps in the surface with a high-speed video camera, they
were able to build up an image of the surface that was impossible to see
from the microscope image alone.
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They also showed how the precise shape of the needle structure plays a
fundamental role in how it behaves in the optical tweezers. They tailored
the shape of the needle so that the forces exerted on the surface
remained constant throughout the scan without the need for any
computer controlled feedback – in essence this stopped them 'pressing
too hard', making this device promising for investigating delicate
biological samples.

Dr Phillips said: "This work paves the way towards the development of
light-driven micro-robotics by providing a set of design rules for how
complicated micro-structures will behave in light fields, and using them
to design a new scanning probe imaging system that can operate inside
an enclosed microfluidic chamber."

  More information: "Shape-induced force fields in optical trapping."
D. B. Phillips, et al. Nature Photonics (2014) DOI:
10.1038/nphoton.2014.74 . Received 18 October 2013 Accepted 06
March 2014 Published online 13 April 2014.

Provided by University of Bristol

Citation: Robotics goes micro-scale (2014, April 17) retrieved 23 April 2024 from 
https://phys.org/news/2014-04-robotics-micro-scale.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/surface/
http://dx.doi.org/10.1038/nphoton.2014.74
http://dx.doi.org/10.1038/nphoton.2014.74
https://phys.org/news/2014-04-robotics-micro-scale.html
http://www.tcpdf.org

