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Furthermore, Rogers and colleagues 
showed that the ultrathin bioelectronic 
bandage can reliably measure the stiffness 
of freshly explanted organs. It is common 
practice for surgeons to use palpation 
to inspect the surgically exposed tissues 
and to identify abnormalities and hidden 
pathological lesions such as tumours. 
Building on the initial results of Rogers 
and colleagues, it is possible to envision 
future endoscopes or catheters embedding 
palpation probes that detect aberrant 
lesions with fine spatial resolution, and in a 
minimally invasive procedure. 

Soft bioelectronics, broadly 
defined as microfabricated devices 

distributed over large areas and with 
mechanical properties that match 
biological tissues7–10, is an imperative 
engineering and technological step 
towards the deployment of diagnostic 
and therapeutic devices on or in the 
body. Besides the advanced epidermal 
electronic system, Rogers and colleagues 
also demonstrate that integration of 
expertise from both engineering and 
biological disciplines is paramount to 
design, produce and implement the 
next generation of biomedical and 
biotechnological devices. This indeed 
paves the way to engineer new tools for 
personalized medicine. ❐
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Debates about distinctions between 
‘natural’ and ‘synthetic’ materials 
date back to antiquity, when Plato 
and Aristotle wondered if human ‘art’ 
can rival that of nature. Scepticism 
about alchemists’ claims to make gold 
in the Middle Ages weren’t so much 
about whether their gold was ‘real’ but 
whether it could compare in quality to 
natural gold. Such questions persisted 
into the modern age, for example 
in painters’ initial suspicions of 
synthetic ultramarine and in current 
consumer confusion over the integrity 
of synthesized natural products such 
as vitamin C.

It is all too easy for materials 
technologists to overlook the fact 
that what to them seems like a 
question of chemical identity is 
for users often as much a matter 
of symbolism. Luxury materials 
become such because of their 
cost, not their composition, while 
attitudes to the synthetic/natural 
distinction are hostage to changing 
fashions and values. The market 
for fake fur expanded in the 1970s 
as a result of a greater awareness of 
animal conservation and cruelty, 
but providing a synthetic alternative 
was not without complications 
and controversy. Some animal-
rights groups argue that even fakes 
perpetuate an aesthetic that feeds 

the real-fur market, while recently 
there has been a rise in real fur 
being passed off as faux — a striking 
inversion of values — to capture 
the market of ‘ethical’ fur fans. The 
moral — familiar to marketeers and 
economists if less so to materials 
scientists — is that market forces 
are dictated by much more than 
chemical composition.

These considerations resonate 
strongly in the current debate over 
plans by Seattle-based bioengineering 
company Pembient to use 3D printing 
for making fake rhinoceros horn 
from keratin. The company hopes to 
reduce rhino poaching by providing 
a synthetic alternative that, by some 
accounts, is virtually indistinguishable 
in composition, appearance and smell 
from the real thing. It claims that 45% 
of rhino horn traders have said they 
would buy the substitute. How to 
interpret that figure, even taken at face 
value, is unclear: will it help save the 
rhino, or does it show that over half of 
the buyers value something more than 
material identity? In the black-market 
Chinese and Vietnamese medicines 
that use the horn, it is supposed to 
imbue the drugs with an essence of the 
wild animal’s vitality: it is not just an 
ingredient in the same sense as egg is a 
part of cake mix, but imparts potency 
and status.

The same is true of the tiger bone 
traded illegally for medicines and 
wine. Even providing the real thing 
in a way that purports to curb the 
threat to wildlife, as for example 
when tigers are farmed in China to 
supposedly relieve the pressure on 
wild populations, can backfire in the 
marketplace: some experts say that 
tiger farming has revitalized what was 
a waning demand.

Critics of Pembient’s plans — the 
company intends to print tiger bone 
too — make similar complaints, 
saying that the objective should be 
to change the culture that creates a 
demand for these products rather 
than pandering to it. There’s surely a 
risk here of unintended outcomes in 
manipulating markets, but also a need 
to remember that materials, when 
they enter culture, become more than 
what they’re made of. ❐
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