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A prototype 3D printer has for the 
first time combined several printing 
methods to enable researchers to 

produce devices from multiple materials in 
a single print run. So far, the machine has 
created basic electronic devices, but the tech-
nology brings materials scientists a step closer 
to their goal of printing complex equipment 
such as robots or smartphones.

The printer was presented at a meeting 
of the American Chemical Society in New 
Orleans, Louisiana, on 21 March.

“This is a remarkable technological advance 
and a great leap for the field of 3D printing,” 
says Xuanhe Zhao, a materials scientist at the 
Massachusetts Institute of Technology in Cam-
bridge, who was not involved in the work.

The most common 3D printers heat a plas-
tic filament and lay it down in repeated lines, 
building a layered structure from the bottom 
up. This is the technique used in inexpensive 
consumer models. Several other 3D-printing 
methods have also emerged in recent years; 
these include spraying fine streams of aerosols, 
printing with liquid resin that is then cured to 

form a flexible polymer, laying down thin lay-
ers of ink that are dried and hardened when 
exposed to light, and even printing with ink 
that contains conductive nanoparticles, to pro-
duce wires and circuits.

“Each printing technology has its own 
limitations,” says Jerry Qi, a materials scien-
tist at the Georgia Institute of Technology 
in Atlanta, who led the design of the multi-
material printer. “We 
put four 3D-printing 
technologies under 
one platform.”

Although cur-
rent 3D printers can 
a lready produce 
electronic parts and 
devices made of multiple materials, if a struc-
ture requires more than one printing method 
a different machine is required for each. But 
moving an object from one printer to another 
is usually impractical for the micrometre-level 
precision that is required in 3D printing, and 
is inefficient if several materials are used in a 
single layer, says Qi.

His team’s multimaterial printer has 
printheads — the nozzles that produce the 

material — for each of the four techniques on 
a single printing platform. Each has its own 
software, lights for curing the materials, and 
a moving platform and robotic arms that can 
pick up and place components. This allows the 
printheads to work together to build single lay-
ers with a range of materials. “It is a very smart 
solution to this challenge,” says Zhou.

Qi and his team have used the printer to 
embed a light-emitting diode inside a plastic 
case, printing the inner circuitry at the same 
time as the outer enclosure. They have also 
printed a layer of conductive ink inside a 
rubbery material that can stretch while deliv-
ering a current, demonstrating its potential for 
flexible electronics.

The printer has excited researchers in 
the field. “We just had a conversation where 
we were dreaming of that kind of machine,” 
says Geoff Spinks, a materials engineer at the 
University of Wollongong in Australia. Such 
stretchable electronics could be used in com-
pact soft robots, providing flexibility that is 
impossible using current methods of embed-
ding wires into a device, he says.

The machine was funded mostly by the 
US Air Force and cost roughly US$350,000 to 
build, says Qi. He thinks the printer’s first cus-
tomers will be aerospace companies that will 
use it to design circuitry for avionics, where 
printing antennas directly could enable rapid 
prototyping of avionic devices. Qi estimates 
the printer would sell for about $1 million.

Spinks says this is only the beginning for 
multimaterial printers. He expects devices 
with expanded capabilities will soon become 
available: “I’d imagine in the near future we 
might have 16 different types of printheads.” ■

M AT E R I A L S  S C I E N C E

Composite printer paves 
way for custom robots
Four-in-one device mixes materials with speed and precision.

E N V I R O N M E N T

Forecasting efforts target 
harmful plankton blooms
Ocean scientists seek automated system to predict the growth of tiny marine denizens.

B Y  J E F F  T O L L E F S O N

Massive blooms of a marine organism 
called Noctiluca scintillans are cur-
rently threatening fisheries, tour-

ism and desalination plants in the Arabian 
Sea. But scientists are developing forecast-
ing models that could help Oman and other 
countries in the region to predict when con-
ditions seem ripe for a boom in these single-
celled creatures, so that they can be better 
prepared.

The goal is to produce a mostly automated 
system that works like a weather forecast. It 
would ingest data on atmospheric and ocean 
conditions, and kick out regular seven-day 
bloom forecasts — which would be available 
to businesses, governments and scientists.

Such a system could also help researchers 
to understand the spread of plankton blooms 
in the Arabian Sea and beyond in the dec-
ades to come, says Joaquim Goes, a biologi-
cal oceanographer at the Lamont-Doherty 
Earth Observatory in Palisades, New York, 

and leader of the modelling project. The 
blooms might provide a short-term boost to 
some commercial fisheries, but marine bio-
diversity could ultimately decline if Noctiluca 
continues to grow and dominate the ecosys-
tem, he says.

The project is one of several efforts around 
the world to develop models that can be 
used to understand and forecast harmful 
algal blooms. As early as this year, the US 
National Oceanic and Atmospheric Admin-
istration (NOAA) expects to launch its first 

“This is a 
remarkable 
technological 
advance and a 
great leap for 
the field.”
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