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Republic of Poland, Grzegorz Tobiszowski, and the 
Union Minister of State of Coal & Mines of India, 
H.P. Chaudhary in Delhi, India. Poland is a world 
leader in the mining sector and can offer complex 
solutions and the most modern technologies in the 
field of underground coal mining. According to Mr 
Chaudhary, the MoU will greatly benefit in the field of 
clean technologies and would provide opportunities to 
both the countries to augment trade and investment in 
diverse areas in mining and energy sectors.

The Union Ministry of Coal, India has marked the 
Memorandum of Understanding (MoU) with Ministry 
of Energy, Republic of Poland on 4 February 2019. 
The key objective of the MoU is to foster relations in 
the field of coal mining and clean coal technologies 
through the already established joint coal working 
group as well as research institutes and academia 
between the two countries. The MoU was signed by 
the State Secretary in the Ministry of Energy of the 

Mr Haribhai Parathibhai Chaudhary, Hon’ble Minister of State for Coal and Mines, and Mr Grzegorz Tobiszowski, 
Secretary of State, Ministry of Energy, Republic of Poland during the signing of the agreement. 
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PCE-based Biosensor: Detecting Diabetes at 
an Early Stage

Type 2 diabetes (T2D) is an emerging health challenge in both developed and developing countries, including India 
with an estimated 8.7% diabetic population in the age group of 20-70 years. The most critical issue with T2D is that 
it has a long symptomless phase and complications appear in a late stage. Hence, earlier detection of diabetes would 
be beneficial in its management. 

Divesh N. Srivastava and his team from Central Salt and Marine Chemicals Research Institute (CSIR-CSMCRI) 
Gujarat, India and CNR NANOTEC Institute of Nanotechnology, Italy has devised a biosensor which can detect the 
minutest amount of T2D biomarker in the blood serum (Biosensor and Bioelectronics 2019, 128: 122-128). Retinol 
Binding Protein 4 (RBP4) is one of the potential biomarkers for early diabetes and is present in a meagre amount 
in human blood serum.  The currently being used techniques to detect this protein are sophisticated, costly, require 
skilled personnel, time-consuming and fail to detect lower levels of this protein. However, Srivastava’s biosensor 

could detect RBP protein as low as 0.1 picograms (1 picogram 
is one trillionth of a gram) in one millilitre. One of the 
important components of this biosensor is its electrode. The 
team used a plastic chip electrode (PCE) made up of graphite 
and polymethacrylate with its working area coated with a thin 
layer of gold. The gold covering enhanced the conductivity and 
helped to increase the attachment of antibodies against RBP4. 
Srivastava’s experiments revealed the superior performance of 
new biosensor in comparison to previously developed methods 
to detect RBP4. This biosensor has the advantages of low cost, 
simple preparation, high selectivity, sensitivity, portability, 
easier handling and fast response. It has the potential to be 
largely used in the early detection and monitoring of T2D.

A Novel Biodegradable Film Derived from Dual 
Modified Lotus Rhizome Starch

Petroleum-based plastic is a significant source of environmental pollution. To reduce the use of petroleum-based plastic 
film, the scientists all over the world are focussing their efforts to develop biodegradable films from renewable source-
based environment-friendly ones, such as starch, which is the main storage polysaccharide in foods of plant origin.

Recently, C. S. Riar and his group from Sant Longowal Institute of Engineering 
& Technology, Punjab has developed a novel starch-based biodegradable film 
(Journal of the Science of Food and Agriculture 2019, doi.10.1002/jsfa.9557). 
In this study, lotus rhizome starch was used due to its easy and cost-effective 
starch extraction process. However, starch possesses some disadvantages such 
as strong water sensitivity and poor mechanical properties. Hence, the lotus 
rhizome starch was chemically modified to improve its properties. The chemical 
modifications involved oxidation (using sodium hypochlorite), cross-linking 
(using sodium trimetaphosphate) and dual modification (oxidation/cross-linking). 
Later, the modified starch was mixed with whey protein (a by-product of cheese 
concentrates), psyllium husk (isabgol) and glycerol.  The modified starch film 
showed an increase in tensile strength, higher transparency, homogeneity, 
compactness and enhanced thermal stability. The latter makes these films suitable 
for use at high temperature. Being white and clear, these films provide better 
visibility and find acceptability by consumers. Such biodegradable films being 
eco-friendly can be a potential alternative to use as packaging material replacing 
the conventional plastics.
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Detecting Microbes with Smartphones: 
Sensing with Silver Nanorods

Correction Pen: Let’s Rewrite the Paper-Based 
Diagnostic Kits

The task of rapid detection and identification of pathogenic bacteria remains a 
major challenge in medicine, food safety, and public health security. Most of 
the bacterial detection processes rely on lengthy laboratory-based techniques and 
hence, developing a portable, user-friendly, cost-effective and rapid detection 
method is the most pressing concern.

A team of scientists from the Indian Institute of Technology (IIT), Delhi 
reported developing a biosensing platform in a mobile phone that will allow 
for rapid detection of pathogenic live and dead bacteria (Biosensors and 
Bioelectronics 2019, 126: 478-484). The biosensor depends on the emission 
of hydrogen sulfide (H2S) by the living microbes. The main component of this 
biosensor is an array of silver nanorods (AgNRs). The H2S emitted from the 
living microbes react with silver to form black coloured silver sulfide. The colour and water wetting properties of 
silver nanorods change when exposed to living microbes, while dead ones do not bring any change. The authors 
selected four bacterial strains for their experiments.  

The team developed an Android-based mobile app “colorimetric detector”. The portable AgNRs sensor was fitted 
in front of the mobile camera and the relative change in surface colour and wetting properties of the array in response 
to microbes were analysed by the mobile app within 4-6 hrs. When the value was lower than the required value, it 
displayed a green signal, but on reaching a set point, the mobile vibrated and displayed the red signal. The conventional 
single plate counting methods require around 24 hrs for the same. The results were also verified by colony forming 
unit and fluorescence imaging methods. So, the colorimetric based detection method successfully demonstrated a 
fast, simple and cost-effective method to determine live and dead microbes. The colour change and water wettability 
property of AgNRs sensor were found to be highly sensitive and selective based on H2S gas approach. This gas 
detection based approach has potential application in hospitals and clinics for the diagnosis of infectious diseases.

Of late, paper has garnered attention as a substrate for use in rapid diagnostic kits. Its 
porosity makes paper easier to load reagent for diagnostic tests. But reagent needs to 
be confined to a specific area by drawing a hydrophobic barrier on the surface of the 
paper. Most of the techniques used for fabricating hydrophobic barriers are costly, 
time-consuming, require trained professionals and access to such an instrument still 
remains a challenge in resource-limited laboratories. 

Suman Chakraborty and team from Indian Institute of Technology, Kharagpur 
and Manipal Institute of Technology, Karnataka has come up with an innovative 
way of fabricating paper-based analytical devices using a correction pen (Scientific 
Reports 2019, 9: 1752). Conventionally, correction pen is used as an agent to mask 

errors in the printed or written text. Correction pen contains titanium oxide that gets embedded on paper and blocks 
the perforated pores consequently forming a visible hydrophobic barrier. This feature has been explored in paper-
based diagnostic kits. When a drop of coloured water was introduced to the modified paper, no leakage was detected. 
Further, the team checked the compatibility of the fabricated paper with different reagents such as acetone, glycerol, 
hydrochloride, acetonitrile etc. with more than 70% success rate. They also corroborated their results with surface 
characterization, water contact angle and biochemical assays. These devices showed no leakage or barrier disruption 
even after one month of storage. However, this fabrication device failed to confine alcohols and surfactants. But these 
chemicals have hardly any role in medical diagnostics hence, shall not be considered a deterrent. The authors suggest 
that this quick, reliable and cost-effective one-step method can be easily employed in bio-sensing applications and 
might play a greater role in future diagnostics.  
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Roundtable on “Communicating Science for Diplomacy”

National Institute of Advanced Studies (NIAS) and the DST-Centre for Policy Research at Indian Institute of Science 
Campus, (IISc) Bengaluru, jointly organized a roundtable on “Communicating Science for Diplomacy” at NIAS on 
8 March 2019. The round-table was aimed at discussing various aspects of communicating science for diplomacy, the 
raising role of science diplomats and existing avenues to practice science diplomacy. Perspectives of internationally-
accomplished science diplomacy practitioners from diverse fields were presented. 

Mr Sebastien Hug, CEO and Consul General of Swissnex India, spoke about “Swissnex” model and explained 
the activities of Swissnex in various places around the world in advancing cooperation in Science, Technology and 
Innovation. He also highlighted Switzerland’s balanced foreign-policy approach in middle-east and gave examples 
of having Swiss S&T counsellors in Israel and Palestine. Dr Mangala Sharma, Program Director in the Office of 
International Science and Engineering at the U.S. National Science Foundation emphasized on the importance of 
having multi-country cooperation on large-scale scientific projects such as the Hubble Space Telescope (HST), Laser 
Interferometer Gravitational-wave Observatory (LIGO), and the Large Hadron Collider (LHC) and how a strong 
science advisory mechanism could help in negotiating the terms at the diplomatic level. Panellist Dr Jerome Bove, 
Attaché for scientific & academic collaborations at the Consulate General of France in Bengaluru elaborated on how 
his office facilitating cooperation and engagement between Indian and French technical higher education and research 
institutions at various levels. He also talked about the role of the Indo-French Centre for the Promotion of Advanced 
Research (CEFIPRA) in promoting bilateral cooperation in Science and Technology. Prof. M. Sai Baba, Shri T V 
Raman Pai Chair Professor at the National Institute of Advanced Studies, Bengaluru remarked that it is important to 
bring-in public understanding and participation into scientific decision making at an early stage. He also mentioned 
that currently, in India, we do not have structured channels available for communicating Science for Diplomacy – 
one outcome of this consultation could be to suggest the need for such communication channels. The roundtable was 
curated and moderated by Dr B. Chagun Basha, DST-Science, Technology and Innovation Policy Fellow at the 
DST- Centre for Policy Research, IISc Bangalore. In conclusion, the panellists said that the principles and practices 
of Science Diplomacy are still emerging and it will require a conscious, long-term effort to achieve. (Report by  
Dr Chagun Basha and Prof. M. Sai Baba)
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