
A website from the Institute of Physics Sign in  Forgotten your password?  Sign up  Contact us 

  Search Search

   Filter by topic Please select… Filter

Home News Blog Multimedia In depth Jobs Events Buyer’s guide

News archive

2009

September 2009  

August 2009  

July 2009  

June 2009  

May 2009  

April 2009  

March 2009  

February 2009  

January 2009  

2008  

2007  

2006  

2005  

2004  

2003  

2002  

2001  

2000  

1999  

1998  

1997  

Online lecture 
series

 

Strange Genius: The Life 
and Times of Paul Dirac

View the archived 
lecture 

Key suppliers

 

 

Corporate partners

 

 

 

 

Share this

Related stories

Soft condensed matter: 
where physics meets 
biology (in depth) 

TEAM sees crystals 
smaller and clearer 

Related links

Lara Estroff 

Restricted links

Science 326 1244 

Related products

50 mW Blue Laser 
Diode Module at 488 
nm 

Scitec Instruments Ltd
Dec 3, 2009

New PLUTO Phase 
Only Spatial Light 
Modulator Version 

HOLOEYE Photonics AG
Dec 3, 2009

SuperK™ white light 
laser systems 

Photonic Solutions Ltd
Nov 12, 2009

E-mail to a friend  

Connotea  

CiteUlike  

Delicious  

Digg  

Facebook  

Twitter  

 

Sign up 

To enjoy free access to 
all high-quality "In depth" 
content, including topical 
features, reviews and 
opinion sign up  

Physical forces at work in 
biocomposites
Nov 27, 2009 

Agarose in calcite

An electron microscopy study by researchers in the US could provide 
important insights into the structure of shells, spines and other 
biological materials that are crystalline in nature. The team looked at 
how certain polymer strands are incorporated into a single crystal of 
calcite and found that the process involves physical interactions 
between the materials, rather than chemical reactions. 

Single crystal structures are surprisingly common in living 
organisms. Each spine of a sea urchin, for example, is a single 
crystal of calcite. However, such spines have a very different shape 
than calcite crystals grown in the lab – and are often much tougher 
and more flexible. Understanding how these biomaterials are formed 
could lead to new types of manmade materials. 

While scientists know that the properties of calcite are modified by 
the presence of organic molecules within the crystal lattice, it had 
proved difficult to obtain electron microscopic images of the 
interfaces between the calcite and organic molecules. Such images 
are crucial to understanding the nature of the composite materials. 
The problem is that electrons can only probe regions near to the 
surface of a sample, where the interfaces could be different than 
those in the bulk of a crystal. 

Agarose hydrogel

Now Lara Estroff and colleagues at Cornell University have developed 
a new technique to study these interfaces. They began by growing a 
calcite crystal in a hydrogel containing agarose – a polymer that is 
found in seaweed and is known to incorporate into calcite. 

The team use an ion beam to carefully carve an extremely thin 
wedge-shaped pillar from the crystal – exposing the bulk of the 
crystal. The pillar is then placed in a transmission electron 
microscope (TEM) and a series of images is taken of a section of the 
pillar that is about 300 nm thick. The images are acquired at 2° 
intervals as the pillar is rotated through about 140°. Using computer 
tomography, the team is able to build up a 3D image of the crystal 
that shows exact locations of the agarose strands. 



Electron diffraction data from the pillar confirmed that it was a single 
crystal – and allowed the team to determine the orientation of 
crystalline planes to individual agarose strands. 

High-energy facets 

The team found that the polymer strands sit next to "high-energy" 
crystal facets that would never be seen at the surface of a pure 
crystal. 

Estroff told physicsworld.com that agarose is known to react very 
weakly with calcite, so it is unlikely that a chemical interaction is 
involved with this "stabilization" of high-energy facets. Instead she 
believes the stabilization is related to how a strand trapped in a 
growing crystal flexes and pushes back against its surroundings. 

The team is now applying the technique to the study of biomaterials. 

The research is described in Science.
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