


Early diagnosis of tuberculosis is 
now a step closer, say scientists from 
India and Japan. 

Bansi Malhotra from the National 
Physical Laboratory in New Delhi, 
India and colleagues have made 
a detection device that is quick, 
precise and efficient to use.

According to the World Health 
Organization, tuberculosis kills 
nearly three million people every 
year. Patients suffer damage to 
their lungs, bones and central 
nervous system. Current detection 
techniques, such as the polymerase 
chain reaction (PCR) and 
immunoassays, although sensitive, 
can take from hours to days to 
complete and are expensive. A faster 
and cheaper test is an absolute 
necessity, says Malhotra. 

Malhotra’s sensor detects 
the DNA of the disease-causing 

Detection using surface plasmon resonance could save lives

Faster test for tuberculosis

US scientists have designed a chip 
that can subject cells to different 
chemical treatments in a continuous 
sequence.

James Sturm and colleagues at 
Princeton University have tested a 
method that can handle complex 
sequential cell analyses.

On-chip experiments produce 
faster results than conventional 
approaches and use smaller sample 
and reagent volumes. But their 
application to biological systems 
is limited because sequential 
treatments are often required, 
causing reagent mixing that is 
difficult to reverse.

Sturm’s chip has an asymmetric 
arrangement of posts that causes 
cells to move across the surface at an 
angle. Parallel streams of reagents, 
known as microfluidic channels, 
flow over the chip so that the cells 
pass through each chemical zone 
without any cross-contamination.

Sturm’s team demonstrated 
the technique could be used for 
labelling and washing a blood cell, 
which proved to be much simpler 

Microfluidic array allows complex biological experiments

On-chip sequential cell treatment
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The disease-causing 
bacterium can be 
detected in about 12 
minutes
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than other methods currently used. 
They also broke down a bacterial 
cell on the chip and removed the 
intact chromosome. 

‘For whole bacterial chromosome 
isolation, the method is without 
peer,’ comments co-worker Keith 
Morton. He says he hopes the 
technique will advance whole 
chromosome research. The next 
challenge is to design a system 
capable of more complex reactions.

Harold Craighead of Cornell 
University, Ithaca, US, an expert 
in biomolecule microfluidics, says, 
‘This approach presents exciting 
new possibilities for continuous 
analysis of cells, bacteria, and 
biomolecules.’
Harriet Brewerton

bacterium Mycobacterium 
tuberculosis. When a serum sample 
containing the bacterium passes 
over the sensor, the bacterial DNA 
binds to complementary nucleotide 
sequences fixed to a gold surface. 

An asymmetric 
arrangement of posts 
directs particles across 
multiple reagent streams

This causes a change in optical 
properties which can be detected 
using surface plasmon resonance.

The device was so sensitive, 
it could detect M. tuberculosis 
DNA without PCR amplification 
or rigorous washing, decreasing 
the detection time to around 12 
minutes. Malhotra says that the 
next step is to make a commercial 
sensor for clinical samples and 
miniaturise it for point-of-care use. 
But the research doesn’t stop there: 
‘This technique has implications 
for the diagnosis of other diseases, 
such as cholera, and sexually 
transmitted infections like Neisseria 
gonorrhoeae,’ he explains.
Rebecca Brodie
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Scientists in the US have made an 
artificial cell that can locate sites of 
disease within the body.

Daniel Hammer and colleagues 
at the University of Pennsylvania, 
Philadelphia, and the University of 
Minnesota, Minneapolis, say they 
can engineer the cell to release 
its contents on cue, allowing it to 
deliver drugs directly to sites of 
disease. This approach could be 
useful in treating diseases such as 
cancer, they claim.

The artificial cells, known 
as leuko-polymersomes, are 
made from polymers that can 
self-assemble into vesicles that 
can be used for drug delivery. 
Polymersomes have been used in 
this way before but Hammer has 
now developed a way to make them 
behave like white blood cells. This 
lets them travel quickly and easily 
through blood vessels in the body.

‘After the invention of 
polymersomes, it seemed natural 
to make an artificial white blood 
cell from them because there are so 
many ways that one can engineer 

Polymers self-assemble into drug delivery vesicles that release contents on cue

Artificial cells seek out disease 

Carbon dioxide-binding organic 
liquids (CO2BOLs) can hold more 
than twice as much CO2 as current 
capture agents, say scientists in 
North America.  The liquids could 
be used in coal power plants to 
capture the greenhouse gas from 
combustion exhaust. 

David Heldebrant at the Pacific 
Northwest National Laboratory, 
Richland, US, and colleagues, made 
CO2BOLs from mixtures of organic 
alcohols and strong organic bases. 
They found that the CO2BOLs 
can store up to 19 per cent of their 
weight in CO2, much higher than 
the maximum of seven per cent 
achievable with current aqueous 
amine systems. 

‘The biggest obstacle in efficient 
chemical CO2 capture and release is 
the cost of stripping CO2  from the 
aqueous capture agent due to the 

New class of CO2 binding agents could help reduce global warming

Organic liquids capture greenhouse gas
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Leuko-polymersomes 
can encapsulate drugs 
and deliver them to sites 
of disease
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high specific heats associated with 
water,’ says Heldebrant. Removing, 
or stripping, the CO2 from the 
capture agent allows the liquid to 
be recycled and capture more CO2.  
With CO2BOLs, less fluid is needed 
to capture the same amount of CO2, 
and less energy is needed to strip 
the CO2, Heldebrant explains. ‘Such 
a system can potentially offer large 
energy savings for CO2 stripping 
when employed on an industrial 
scale,’ he adds.

In addition, Heldebrant’s group 
found that the CO2BOLs, which 
were designed to be a direct 
replacement for the  aqueous 
amines currently used in coal 
plants, could go through five cycles 
of capturing and releasing CO2 
without losing activity or selectivity. 

‘The release of CO2 in a controlled 
fashion is important for permanent 

sequestration of CO2 or other 
applications such as carbonation 
in the beverage, dry cleaning or 
chemical industries,’ explains 
Heldebrant. ‘Just because CO2 is a 
greenhouse gas doesn’t mean it has 
no useful applications or market 
value.’

Kazunari Ohgaki, an expert 
in carbon capture and storage, 
from Osaka University, Japan, 
sees the potential of the study. ‘In 
the future, these mixtures could 
replace aqueous amine solutions as 
a way of removing CO2 from post-
combustion waste gases,’ he says . 

Heldebrant’s team are currently 
modelling the system to check for 
any obstacles to implementation 
and also plan to investigate whether 
CO2BOLs could be used to capture 
CO2 before the fuel is burned .
Christina Hodkinson

the mechanical properties 
and release characteristics of 
polymersomes,’ says Hammer.

Hammer and his team now plan 
to use different types of ligands on 
the polymersome’s surface to target 
different locations within the 
body. ‘These leuko-polymersomes 
are designed to travel to sites of 
inflammation,’ explains Hammer. 

‘However, with different homing 
ligands, we envision developing 
particles that could find sites of 
cancer or other diseases.’

‘The leuko-polymersome is a 
great example of biomimetics, and 
their tuneable strength and surface 
adhesion are proving useful for 
a range of clinical applications 
in drug delivery and medical 
imaging,’ comments Michael 
King, an expert in biomedical 
engineering at the University of 
Rochester, US. ‘Looking forward 
to the future, one could imagine 
the polymersome as an important 
building block in the field of 
synthetic biology, for instance 
incorporating ion channels to 
produce “smart” polymersomes 
which sense their surroundings, 
or encapsulating enzymatic 
cargo within circulating “micro-
factories”.’ 
Sarah Dixon
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