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Skin can send certain 
health-related signals, such 
as dry skin feeling tighter 
to indicate the need for 
moisture. But what if 
skin could be smarter, 
capable of monitoring and 
sharing specific health 
information, such as the 
concentration of glucose 
in sweat or heart rate? 
That was the question 
driving a team led by 
Penn State researchers 
that recently developed an 
adhesive sensing device 
that seamlessly attaches 
to human skin to detect 
and monitor the wearer’s 
health.
The details of the 

smart skin, including 
how it can be efficiently 
reprogrammed to detect 
various signals and even 
recycled, were published 
recently. The paper was 
included in the “Rising 
Stars” series, which is 
coordinated by multiple 
journals to highlight work 
by early career researchers 
around the world. The 
researchers also filed 
a provisional patent 
application on the work.
“Despite significant 

ef for t s on wearab le 
s e n s o r s  f o r  h e a l t h 
monitoring, there haven’t 
been multifunctional skin-

interfaced electronics 
with intrinsic adhesion 
on a single material 
platform prepared by 
l ow- c o s t ,  e f f i c i e n t 
fabrication methods,” said 
co-corresponding author 
Huanyu “Larry” Cheng, 
the James L. Henderson, 
Jr. Memorial Associate 
Professor of Engineering 
Science and Mechanics 
in the Penn State College 
of Engineering. “This 
work, however, introduces 
a  s k i n - a t t a c h a b l e , 
r e p r o g r a m m a b l e , 
multifunctional, adhesive 
device patch fabricated by 
simple and low-cost laser 
scribing.”
Cheng explained that 

conventional fabrication 

techniques for flexible 
e l e c t r o n i c s  c a n b e 
complicated and costly, 
especially as sensors built 
on flexible substrates, or 
foundational layers, are 
not necessarily flexible 
themselves. The sensor’s 
rigidity can limit the 
flexibility of the entire 
device. Cheng’s team 
previously developed 
biomarker sensors using 
laser-induced graphene 
(LIG), which involves 
using a laser to pattern 
3D networks on a porous, 
flexible substrate. The 
interactions between the 
laser and the materials 
contained in the substrate 
p r oduc e conduc t i v e 
graphene.

“However, the LIG-
based sensors and devices 
on flexible substrates are 
not intrinsically stretchable 
and can’t conform to 
interface with human skin 
for bio-sensing,” Cheng 
said, noting that human 
skin is changeable in 
shape, temperature and 
moisture levels, especially 
during physical exertion 
when monitoring heart 
rate, nerve performance or 
sweat glucose levels might 
be necessary. “Although 
LIG can be transferred to 
stretchable elastomers, the 
process can greatly reduce 
its quality.”
As a result, Cheng 

said, it’s more difficult to 
program a sensor device to 

monitor specific biological 
or electrophysical signals. 
Even when the device 
can be appropriately 
programmed, its sensing 
performance is often 
degraded.
“To address these 

challenges, it is highly 
desirable to prepare 
porous 3D LIG directly on 
the stretchable substrate,” 
said co-author Jia Zhu, 
who graduated with a 
doctorate in engineering 
science and mechanics 
from Penn State in 2020 
and is now an associate 
professor at the University 
of Electronic Science and 
Technology of China.
The researchers achieved 

this goal by making an 
adhesive composite with 
molecules called polyimide 
powders that add strength 
and heat resistance and 
amine-based ethoxylated 
polyethylenimine - a type 
of polymer that can modify 
conductive materials - 
dispersed in a silicone 
elastomer, or rubber. The 
stretchable composite not 
only accommodates direct 
3D LIG preparation, but 
also its adhesive nature 
means it can conform 
and stick to non-uniform, 
changeable shapes - like 
humans.

Smart skin monitors 
biological signals on demand

Bra i n c anc e r  i s 
difficult to treat when 
i t s ta r t s growing , 
and a prevalent type, 
known as a glioma, 
has a poor five-year 
survival rate. In a new 
study, Mayo Clinic 
researchers report on a 
new surgical platform 
used during surgery 
that informs critical 
decision-making about 
tumor treatment within 
minutes. Time is of 
the utmost importance 
when dealing with 
aggressive malignant 
tumors.
The platform uses 

mass spectrometry to 
identify a key gene 
mutation in brain cancer, 
known as isocitrate 
dehydrogenase (IDH) 
mutations, in real time. 
Mass spectrometry is a 
sensitive technique used 
to analyze substances 
in t issue samples , 
including those altered 
in cancer.
The study involved 

more than 240 small 
tissue biopsies from 
patients undergoing 
as leep and awake 
b ra in su rge ry fo r 
suspected glioma at 
Mayo Clinic between 
2021 and 2023, and an 
additional 137 biopsies 
from an international 
c o l l a b o r a t o r . 
Neurosurgeons collected 
biopsy samples from 
the core of the tumor to 
identify the mutations, 
as well as from areas 
around it, to assess if 
the tumor had spread.
Each tissue sample 

was placed on a glass 
slide steps away from 
the patients during 
ongoing surgery. The 
samples were analysed 
th rough the mass 
spectrometer, which 
allowed researchers to 
rapidly assess -- within 
two minutes - whether 
an IDH mutation was 
present.
The researchers say 

that, in addition to 

enab l ing rea l - t ime 
diagnosis, the platform 
allows surgeons to 
determine a patient’s 
prognosis and perform 
tumor resection to 
i m p r o v e  p a t i e n t 
outcomes. In the future, 
the new platform will 
help surgeons take 
advan t a g e o f  t h e 
window of opportunity 
in the operating room 
to tailor treatment to 
the molecular features 
of a tumor, a more 
personalized approach 
to medicine.
Researchers hope new 

therapies developed to 
target IDH mutations 
can be delivered in the 
operating room at the 
time of surgery.
“Th e  a b i l i t y  t o 

identify this mutation 
during brain surgery 
means that we can treat 
patients locally before 
they leave the operating 
r o om ,”  s a y s  t h e 
study’s senior author, 
Alf redo Quiñones-

Hinojosa, M.D., dean 
of research and chair 
of the Department of 
Neurosurgery at Mayo 
Clinic in Florida.
“Therefore, we will 

be able to bring the 
fight against cancer 
to the operating room, 
before chemotherapy 
and radiation treatments 
begin, and before the 
disease has progressed 
and invaded further.” 
Dr. Quiñones-Hinojosa 
is also director of the 
Brain Tumour Stem Cell 
Research Laboratory.
I n  t h e  s t u d y, 

researchers were able 
t o  d i a g n o s e  IDH 
gene mutations with 
100% accuracy. They 
are conducting more 
research to find other 
signatures in tumors 
where the mutation is 
absent. In addition, they 
plan to broaden their 
discoveries to include 
other types of brain 
cancers.

Assessing brain cancer 
mutations during surgery

New Curtin University 
research reveals taking 
pictures of food isn’t just 
content for our social 
media feeds, but could 
be the key to improving 
people’s diets. Published 
recently, the feeding study 
saw researchers measure 
the weight of meals, 
which were then provided 
to participants over a day 
for breakfast, lunch and 
dinner.
Participants compared 

different technology-
assisted methods to recall 
what they had eaten over 
the past 24 hours.
One method asked 

participants to take photos 
of their meals using the 
mobile Food Record app.
These photos were then 

analysed by a research 
diet i t ian. The study 
found the accuracy of 
the nutritional intake was 
far higher for the group 
who had taken photos of 
what they ate, compared 
to participants who were 
asked to remember what 
they had eaten.
First author and PhD 

candidate Clare Whitton 
said this was the largest 
feeding study to use the 
mobile Food Record app 
and the findings could 
have a big impact on 
how we capture what the 
population is eating.
“Accura te , re l iable 

data about what the 
population is eating is 
key to supporting people 
to optimise their health,” 
Ms Whitton said.
“People can struggle to 

remember what they have 
eaten, but this study shows 
dietary assessment can be 
accurate - particularly 
when you take the burden 
away from the person 
when you ask them to 
take a photo of what 
they ate.”
While the study saw 

the food photos analysed 
by experts, there is work 
underway to streamline 
the process.
T h e  t e a m  i s 

collaborating with Purdue 
University in the US to 
use artificial intelligence 
to automatically analyse 
the foods in the photos.
Study lead and mobile 

Food Record App co-
creator Professor Deborah 
Kerr said this was an 
exciting development in 

getting the bigger picture 
of what people are eating.
“It makes it a lot 

simpler for people to 
track what they consume 
when they only have to 
take photos for the day,” 
Professor Kerr said.
“This will become even 

easier as we start to fully 
automate the analysis of 
the foods in the photos.
“With advances in AI 

technology this may be 
just around the corner.”
Professor Kerr said as 

technology advances, it 
could provide an avenue 
to not only better capture 
what populations are 
eating, but also offer 
more accurate dietary 
advice for individuals 
looking to eat healthier.
“This research shows 

the benefit of images; 
that’s the pathway we’re 
going down to get an 
accurate picture of what 
people are eating.”

Snapping photos of food can be 
good for health

V.V.S.Manian
A  r e c e n t  s t u d y 

published in The Journal 
of Nutrition found that 
po t a t o consump t i on 
moderately reduces the 
risk of all- cause mortality 
a n d  c a r d i o v a s c u l a r 
disease-specific mortality 
in adults.
Potatoes are a staple 

food in many traditional 
diets and, as a result, are 
one of the most commonly 
consumed vegetables 
globally. Potatoes are a 
rich source of potassium, 

vitamin C, dietary fibers, 
and many bioact ive 
compounds, all of which 
are vital nutrients with 
cardiovascular health 
benefits.
Garlic proves potent
In a recent s tudy 

published in the journal 
Nutrients, a group of 
researchers in China 
conducted a systematic 
review and meta-analysis 
to investigate the effects 
of garlic on blood lipid 
and glucose levels in 
humans.

Potatoes, garlic are must foods
C h r o n i c  n o n -

communicable diseases, 
including cardiovascular 
d i s e a s e s ,  c h r o n i c 
respira tory diseases , 
cancers, and diabetes, 
cause 41 million deaths 
a n n u a l l y.  G l u c o s e 
and lipids are crucial 
for energy, and their 
dysregulation can lead to 
atherosclerosis, diabetes, 
and fatty liver disease.
Dyslipidemia, with high 

total cholesterol (TC), 

low-density lipoprotein 
cholesterol (LDL-C), 
triglycerides (TG), and 
low- density lipoprotein 
cholesterol (HDL-C), is a 
major cardiovascular risk 
factor. Current treatments 
for metabolic diseases 
focus on symptom relief 
and have side effects.
G a r l i c ,  r i c h  i n 

compounds like allicin, 
shows potent ia l for 
regulating glucose and 
lipids.


