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behaviour to that characteristic of 
jamming — even in cases where neighbour 
correlations of bond-orientational order 
took on a high value characteristic 
of periodic order. They argued that 
these results lay claim to more general 
relevance — that jamming provides a 
reference point for real disordered materials, 
just as perfectly crystalline structures do for 
real ordered materials.

The implications of this suggestion are 
far-reaching, and the work paves a route 
for future research on amorphous solids. 
Whether jamming really is the correct frame 
of reference for explaining the properties 
of these solids depends on how much the 
details of their formation can actually be 
neglected, and on the temperature above 
which jamming physics becomes irrelevant. 
The question of temperature is already the 
focus of intense activity in the colloidal 
community5,6. And in theory, one should 
be able to determine the importance of 
formation by using the relaxation time 
of the supercooled liquid as a tuning 
variable. The two endpoints would then 

correspond to amorphous solids created 
after an extremely fast and an extremely 
slow quench.

The work by Goodrich et al.1 focuses on 
systems undergoing a fast quench, showing 
that, in this case, jammed packings provide 
the correct reference point. Whether this 
remains true for those quenched slowly 
is an interesting question, as the inverse 
quenching rate of supercooled liquids (the 
relaxation time at the glass transition) is very 
large — 14 to 16 decades larger than the 
microscopic timescale.

Dynamical and static correlations 
grow near the glass transition. Hence, 
there is indeed the possibility that these 
hidden correlations developed during 
slow quenches, remain imprinted in the 
structure and lead to unusual mechanical 
properties, as anticipated by theory6 and 
in simulations7. Whether they are crucial 
in determining how an amorphous solid 
deforms and breaks under stress is an issue 
worthy of further investigation.

The quest for the perfect glass is 
clearly not yet over, but the paper by 

Goodrich et al.1 maps out a road to find 
it. Evidence is mounting that, whatever 
form this idealized disordered solid takes, 
it will be characterized by a new set of 
mechanical and vibrational properties, 
very different from those of ordinary 
ordered materials1,7–9. ❐
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Our arsenal of weapons to fight cancer 
is by no means empty, but what exactly 
makes a cell cancerous is a question we’ve 
yet to answer. We know that malignant 
tissue is often measurably stiffer than 
healthy tissue, and that cancerous cells 
respond differently to their environment 
than healthy cells, prompting a large-
scale finger-pointing at the stuff around 
cells — the so-called extracellular matrix. 
But Katarzyna Pogoda and colleagues have 
determined that these differences can 
also arise from the way cells respond to 
pressure gradients within a tissue, which 
are particularly large in brain tumours 
(New J. Phys. 16, 075002; 2014).

Variation in the mechanical response 
of healthy and malignant tissue is usually 
measured by changes in shear storage 
or the Young’s modulus of a sample. 
Common wisdom currently links these 
changes to increases in the production 
and composition of the protein-rich 
extracellular matrix. Some even go as far 
as saying that it’s essential to the elevated 
stiffness observed in tumour cells. But 
oddly, the extracellular matrix is all but 
absent in our brains. Tumours, on the other 
hand, are not.

A stretch for any brain
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It turns out that much of what we know 
about the rheology of brain tissue varies wildly 
across studies using different methods and 
model systems. Responding to this variation, 
Pogoda et al. set out to measure the relative 
stiffness of malignant and healthy brain 
tissue — and what they found was intriguing.

When both types of cell were isolated 
in vitro, they responded to increased 
substrate stiffness by spreading out and 
stiffening, just as one would expect of cells 
taken from other parts of the body. But 
when the authors looked at tissue samples 
large enough to be viewed by the naked 
eye, and subjected them to low levels 
of strain, they found that the malignant 
brain was not stiffer than its healthy 
counterpart — in stark contrast to similar 
results for breast cancer, for example. Even 
more telling, was the fact that the shear 
moduli of both tissue types increased 
dramatically under uniaxial compression.

The mechanism underpinning this 
result remains unknown. But one way 
of understanding it supposes that this 
compression stiffening induces the 
same elastic resistance in the living 
brain as that felt by cells subjected 
to substrates of different stiffness 
in vitro. Such compression stiffening 
might be attributable to increased 
proliferation of blood vessels within 
tumours or intercellular forces associated 
with migration.
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