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Science in the News: Tiny motors may help surgeons

Tiny motors may help surgeons
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Doctors are sometimes able to use tiny robots to help with surgery, enabling them to perform procedures for which conventional instruments are too large, or to perform surgery with less damage to surrounding tissue, resulting in faster recovery time for patients. A big problem surgeons have at present is that although robots can be made tiny enough to travel through blood vessels, they cannot move on their own because the electric motors they need to power them are all far too large. Conventional electric motors, using electromagnetic effects, do not work when made really tiny, as they do not produce enough power to overcome friction within the motor itself.

Now new research has developed a tiny motor that is only a quarter of a millimetre thick (just over twice the thickness of a human hair), which moves using a similar method to the tail that many kinds of bacteria use to move around. Piezoelectric materials – usually crystals – are materials that expand and contract when a voltage is connected across them, making the crystal vibrate at high frequency. They can be used to make a ‘linear motor’, a motor that moves backwards and forwards, but to be able to move around the motor needs to produce rotation. The new research has connected a piezoelectric linear motor to a tiny structure with a spiral groove cut into it. This changes the linear motion of the motor into rotating motion of the tiny structure, similar to the way a linear push is turned into rotation when you push on the edge of a playground roundabout to make it turn. The rotating spiral groove acts like a propeller on a boat to drive the structure and the motor through a liquid.

So far, researchers have not tested their prototype in liquids, but they hope it will enable mini robots to travel through the complicated network of blood vessels in the brain, for example, where existing robots, that have to be pushed or steered mechanically, cannot reach.

Questions

1 Describe two advantages of using already existing robots in surgery.

2 Why are mini robots unable to move through blood vessels on their own at present?

3 Why is it impossible to use conventional electric motors to drive the robots?

4 Describe in your own words what a ‘piezoelectric material’ is. 

5 How does the new research turn linear motion into rotation? 

6 Describe or draw the energy changes that happen to make the motor work.

7 What further research or investigations do you think need to be done before the new mini-motor can be used in surgery in people? 

RAMS (Robotics and micro surgery) master and slave arms (NASA’s Jet Propulsion Lab)








