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CDRI confers awards in the field of  drug research 

CSIR-CDRI                                                                             25th November, 2019                                                                            

 
 
 

Four researchers have received the CDRI 

(Central Drug Research Institute) awards for 

excellence in drug research. Council of  

Scientific and Industrial Research-Central 

Drug Research Institute (CSIR-CDRI), 

Lucknow has also announced call for 

nomination for next year. These awards are 

given annually to the Indian Nationals below 

45 years of  age who have carried out 

outstanding research work in the area having 

direct bearing on Drug Research and 

Development. The award has been conferred 

to DrSeergazhiGopalanSrivatsan, Indian 

Institute of  Science Education and Research, 

Pune and Dr T. Govindaraju from Jawaharlal 

Nehru Centre For Advanced Scientific 

Research, Bengaluru for their excellent work 

in the field of  chemical science.  

“We have adopted multipronged strategies to 

develop therapeutic agents to modulate 

multifaceted toxicity. I shall present our 

recent results on the development of  

multifunctional inhibitors to ameliorate 

multifaceted toxicity of  Alzehimer Disease” 

told DrGovindaraju. For Life Science the 

award has been given to Dr Amit Singh, 

Indian Institute of  Science (IISc), Bengaluru 

and DrDipyamanGanguly from CSIR- Indian 

Institute of  Chemical Biology (IICB), 

Kolkata. “Our data establish a link between 

phagosomal pH, redox metabolism and drug 

tolerance in replicatingMycobacterium 

tuberculosis and proposed repositioning of  

antimalarial drug chloroquine to shorten TB 

therapy and achieve a relapse-free cure” said 

Dr Amit Singh, IISc. Each award carries a 

cash prize of  rupees 20,000 and a Citation. 

With an aim to promote drug discovery and 

development research in India, CSIR – 

Central Drug Research Institute (CDRI), 

Lucknow has instituted CDRI Awards in the 

year 2004 to recognize scientific excellence in 

the country in the area of  Drug Research and 
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Development. For nomination the applicant must be citizen of  India. Head of  the 

Institutions ororganizations or universities or industries, Bhatnagar Awardees, Fellows of  

National Science Academies can nominate the most deserving scientists or researchers who 

are engaged in basic and applied research in the area having direct bearing on drug 

research and development and have made outstanding contributions with potential for 

application / product and technology development may send their application. Eligible 

Candidates can also directly submit the application. The research work for which 

nomination or application made must have been carried out in India. 

The awards for the year 2020 would be given on February 17, as it is the foundation day of  

CDRI. 

 

Published in: 
Business LIne 

https://www.thehindubusinessline.com/news/science/cdri-confers-awards-in-the-field-of-drug-research/article30077627.ece
https://www.thehindubusinessline.com/news/science/cdri-confers-awards-in-the-field-of-drug-research/article30077627.ece
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Agrovision to boost farming sector 

CSIR                                                                                       25th November, 2019                                                                            

 
 
 

Eight Council of  Scientific and Industrial 

Research (CSIR) institutes have engaged in 

developing agro products and farming 

equipmentparticipated in Agrovision 2019 

exhibition organized at Nagpur, Maharashtra 

from 22-25 November 2019. The institutes 

displayed their products for the benefits of  

farmers and guided them on how they can 

increase their productivity with minimum 

cost of  production. The event was 

coordinated by CSIR- National 

Environmental Engineering Research 

Institute (NEERI), Nagpur. 

In the exhibition CSIR- Central Mechanical 

Engineering Research Institute (CMERI), 

Durgapur showcased its new inventions for 

modern agriculture including solar-based 

automatic irrigation and cotton picking head.  

Automated irrigation with solar tree was 

demonstrated to the farmers as an ideal 

solution to load shading. The picking of  

cotton balls is still done manually, especially 

by women and children. Therefore, the 

institute demonstrated that the spindle type, 

tractor operated picking head can be used to 

mechanize cotton harvesting and thereby 

reduce the overall production cost. In order to 

promote mechanized agriculture among 

farmers with small land holdings, a small-

range 11.2 horsepower diesel engine tractor 

that costs rupees 2 lakh was also displayed by 

CSIR-CMERI. The farmers of  Vidarbha were 

encouraged to cultivate various varieties of  

lemongrass and palmarosa developed by 

CSIR-Central Institute of  Medicinal and 

Aromatic Plants (CIMAP), Lucknow to get 

more benefits. The institute has already 

deployed improved varieties of  lemon grass 

and palmarosa in 600 acres of  land in 

Vidarbha. Various herbal products including 

skin care, hair care, mosquito repellant, 

neutraceuticals, disinfectants, etc. were also 

showcased by CSIR-CIMAP. 
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CSIR-Institute of  Himalayan BioresourceTechnology (IHBT), Palampur demonstrated a 

potential of  Stevia cultivation in Vidarbha, which is known as sweet herb of  Paraguay and 

300 times sweeter than sucrose. On an average, dry leaf  yield of  stevia is 3.0-3.5 

tonnes/ha/year, which fetches market price of  Rs.100 to 120/ kg, resulting in net return 

of  Rs.2.0-2.7 lakh/ha/year. Edible and ornamental bamboos were also displayed by the 

institute. CSIR-National Botanical Research Institute, Lucknow exhibited the biofertilizers, 

bioplastics and herbal products including gulal, dye, soft drinks, chocolates, jam, etc. 

Minister for Road Transport & Highways of  India and Shipping Ministry of  Micro, Small 

and Medium Enterprises Nitin Gadkari in his inaugural address said, “These kind of  

interactive exhibitions are very beneficial as they give a window to the stakeholders to 

know about the advanced technology and how they can be harnessed.” 

 

The technologies relating to carbonated orange juice and dehydrated citrus fruits, along 

with economically viable processing were also displayed by CSIR-Central Food 

Technological Research Institute. The institute also apprised the farmers about bakery, 

beverage, cereal, fruit and vegetable products. 

 

CSIR-NEERI informed the visitors about the work done by the institute on green corridor 

development on national highway between Jam and Hinghanghat in Nagpur region. 

Significant achievements relating to wasteland development in rural areas, bamboo 

cultivation on fly ash dump sites and phytorid technology for treatment of  wastewater 

were also displayed. Dr. Hemant Purohit, Senior Most Scientist, CSIR-NEERI inaugurated 

the CSIR pavilion. He interacted with the participating scientists from various CSIR 

Institutes. 

Published in: 
Business LIne 

https://www.thehindubusinessline.com/news/science/agrovision-to-boost-farming-sector/article30077599.ece
https://www.thehindubusinessline.com/news/science/agrovision-to-boost-farming-sector/article30077599.ece
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CSIR-NEERI                           25th November, 2019  

Published in: 
Dainik Bhaskar 

http://www.uniindia.com/~/csir-cmeri-launches-smart-dimmable-led-street-lighting-technology/States/news/1737904.html
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Humble heeng is all imported, Council for Scientific and Industrial 

Research institute to grow it in India 

CSIR-IHBT                                                                              25th November, 2019                                                                            

 
 
 

Many are not aware that heeng (ferula asafoetida), the commonly used spice in households, 

is not grown in India, despite the country being one of  the biggest consumers. 

The Council for Scientific and Industrial Research (CSIR) through its Himachal Pradesh-

based Institute of  Himalyan Bioresource Technology (IHBT) at Palampur is set to 

introduce the new crop in hilly areas of  Union territory Ladakh beside Lahaul and Spiti. 

 

The research body has secured permit to import heeng seeds from Iran, which is one of  the 

countries producing the spice on a large scale. Afghanistan, Turkmenistan, and Iraq are the 

other nations exporting heeng to the world. CSIR-IHBT senior scientist Sukhjinder Singh, 

who has set up a stall at Agrovision in Reshimbagh ground, said this is the first time heeng 

would be grown in India while saffron (Crocus sativus. L) will be seen outside Kashmir. 

 

IHBT director Dr Sanjay Kumar told TOI that India is importing the spice at a cost of  

Rs500 crore. “It is estimated that it will hike farmers’ income seven times as compared to 

what they are getting now. A hectare gives around Rs40,000 income,” he said. 

 

Before IHBT, some individuals too had attempted to procure heeng but it was red-flagged 

by the New Delhi-based watchdog National Bureau of  Plants Genetics Resources 

(NBPGR). “It was not easy to get the permit. NBPGR has its own mechanism to disinfect 

seeds and screen them before giving permit. We had applied for importing seeds in 2015,” 

Kumar said. 

 

The regulator would be monitoring the field trails regularly to contain any potential 

damage to other crops. IHBT has tied up with Ladakh-based technocrat-cum-farmer CL 

Mantoo for pioneering the new crops. 
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Speaking to TOI over phone, Mantoo said heeng seeds will be sowed soon. “After seeing its 

growth, tissue culture lab will be set up. We are planning 5,000 acre cultivation when 

planting material is available,” he said. Mantoo has already achieved breakthrough in 

saffron plantation. The saffron planting material was given in August under the Ladakh 

Integrated Wasteland Development Project of  the central government. 

 

Mantoo said he got 35-40kg saffron corm, which is planted on less than half  an acre, at 

Rambirpura Phiksey in Leh-Ladakh. “We had no surety if  it will germinate. But saffron 

flowering started within 58 days. aThe stigma — part of  the flower — is the saffron. Its 

size and thickness is good, meaning better productivity. The size is better than Kashmir 

saffron,” said Mantoo, who has been adviser to ministries of  agriculture and horticulture. 

 

CSIR-IHBT are still conducting trials and studying the plant to know how much it is 

better than Kashmir saffron. The flowering is still taking place and some plants are bearing 

more flowers, Mantoo said. Following successful trials, Mantoo has plans to extend the 

saffron project on 50 to 100 acre. “We have made a presentation before PMO to bring one 

million hectare wasteland under agriculture,” he said. 

Published in: 
The Times of India 

https://timesofindia.indiatimes.com/city/nagpur/humble-heeng-is-all-imported-csir-institute-to-grow-it-in-india/articleshow/72213965.cms
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CSIR-IITR                           25th November, 2019  
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The Pioneer 

http://www.uniindia.com/~/csir-cmeri-launches-smart-dimmable-led-street-lighting-technology/States/news/1737904.html
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Students of  Aditya Institute of  Technology, Adityapur visit NML 

CSIR-NML                                                                               24th November, 2019                                                                            

 
 
 

A group of  10 students of  Mechanical, Automobiles and Metallurgical Engineering from 

Aditya Institute of  Technology, Aadityapur accompanied by one teacher Shri Sujay Kumar 

visited at CSIR-National Metallurgical Laboratory, Jamshedpur and interacted with 

scientists and research scholars this morning under the aegis of  Industry sponsored 

students-NML Interactive programme (INDSS-NIP).  The students were thrilled to visit 

the laboratory and interact with working group. The students were mostly affiliated with 

different industries. 

 

The programme was scheduled for three hours, which comprised an overview of  Indian 

Science and Technology, Documentary film show on CSIR and NML, visit to selective 

units of  NML to gain an exposure of  research environment. Dr. P.N. Mishra, Principal 

Scientist, welcome the students and briefed about the programme, discussed an overview of  

CSIR and NML, its contributions in the exploitation of  natural resources.  

 

S.N. Hembram, Sr. Technical Officer helped students during lab. visit. Students further 

visited at the creep testing units of  MTE Division and knew about fatigue, creep, fractures 

prevailing in different types of  industrial components. Students get exposure of  different 

machine like Servo Hydro Testing Machine, Servo Electrical Machine and furnace. Mr. P.K. 

Roy has nicely explained the various activities performed by this unit. The students of  

mechanical branch have interacted and raised number of  questions and got satisfactory 

reply.   

 

They also further visited to Mechanical Testing Division and observed the practical 

demonstration of  forging, shaping and rolling machine, wire Drawing Machine, PID 

control furnace, Trolly furnace chamber operated at 1200o centigrade.  
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Dr.K.L. Sahoo, Sr. Principal Scientist has nicely explained about the R&D activities 

performed at foundry section. Students minutely observed the live experiment carried out 

by this section to gain depth knowledge.  Teacher and students requested for their next 

visit to the laboratory for gain more knowledge. Teacher expressed his view and satisfied to 

know about the consistent effort and research emphasis given in various sectors for the 

ultimate development of  India. At last, teacher acknowledged and express sincere thanks to 

NML authorities for providing such nice opportunity to students to participates under 

Industry sponsored students-NML Interactive (INDSS-NIP) programme. 

Published in: 
The Avenue Mail 

https://www.avenuemail.in/jamshedpur/students-of-aditya-institute-of-technology-adityapur-visit-nml/141039/
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Water for Change project in four selected cities of  India 

CSIR-CSIO                                                                              24th November, 2019                                                                            

 
 
 

City based Centre for Water Resources and Management (CWRDM) will conduct one-day 

project launching workshop on Water For Change-integrative and fit for purpose water 

sensitive design framework for fast growing livable cities at Hotel Malabar Palace on 

November 26. The workshop is being organised as part of  Water for Change project 

funded by Department of  Science and Technology and Netherlands Organization for 

Scientific Research under India-Netherlands Bilateral programme. 

 

Speaking to mediapersons here on Saturday, Dr A B Anitha, executive director of  

CWRDM said that a consortium of  six Indian organisations which include IIT Roorkee; 

IIT Gandhinagar; MANIT, Bhopal; CEPT University, Ahmedabad; CWRDM , Kozhikode 

and CSIR-CSIO, Chandigarh as well as six organisations from Netherland, namely Delft 

University of  Technology, Delft; Dutch Research Institute for Transitions (DRIFT); 

University of  Twente; IHE Delft Institute for Water Technology; IRC Wash and Deltares 

will jointly take up project on an experimental basis in four selected cities in the country. 

 

The pilot study will cover three selected cities which include Kozhikode corporation limits 

in Kozhikode district, Bhuj in Gujarat, Bhopal municipal corporation area in Madhya 

Pradesh in the first phase and Shimla in the second phase. The DST has already allotted a 

sum of  Rs 1.40 crore first phase work under the five-year scheme. 

 

The major objective of  Water for Change project is to provide an integrative, fit for 

purpose and context sensitive design framework for livable fast growing secondary cities in 

India. It addresses various components of  sanitary engineering, urban planning, 

governance, hydrology, ecology, informatics, economics and their synergetic applications. 
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Dr P S Harikumar , head of  the department of  Water Quality Division of  CWRDM said 

that the project will address the complex challenges to urban water systems that are faced 

by the four fast growing cities of  Kozhikode, Bhuj, Bhopal and Shimla due to population 

growth, rapid urbanization and the effects of  climate change. He said that the survey and 

detailed study will be carried out for the identification of  water problems related to flood, 

drinking water supply, sewerage, coastal areas issues, wetland in the cities. It aims to 

provide technical expertise to local bodies in these cities to rejuvenate the water bodies in 

the existing cities. A final comprehensive report with solutions to each identified problems 

in the selected areas will be submitted to DST and local authorities. 

 

Dr Harikumar said that the survey and study will be helpful for the selected cities to find 

solutions for the identified areas when they take up projects under union government aided 

projects like smart city. "The in-depth study will also help the respective authorities to 

envisage both short and long term projects to find permanent solutions for the identified 

problems," he said. 

Published in: 
The Times of India 

https://timesofindia.indiatimes.com/city/kozhikode/water-for-change-project-in-four-selected-cities-of-india/articleshowprint/72202601.cms
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CSIR Lab Has Technology To Convert Plastic Waste Into Diesel: 

Harsh Vardhan 

CSIR-IIP                                                                                23rd  November, 2019                                                                            

 
 
 

Union Minister for Science and Technology 

Harsh Vardhan said on Friday that a CSIR 

lab has developed technology by which 

plastic waste can be converted into diesel and 

the process can be scaled up. The minister 

told the Lok Sabha that CSIR was placed 

17th in the Scimago Institutions ranking and 

there cannot be any misgivings about the 

work it is doing. He was responding to a 

query by Trinamool Congress member 

Saugata Roy and said the member did not 

have enough information about the work of  

CSIR labs. Referring to his visit to the 

Council of  Scientific and Industrial 

Published in: 
NDTV 

Research-Indian Institute of  Petroleum, 

Dehradun, in 2016, the minister said that 

they were working on technology to 

convert plastic into wealth. He said when he 

visited the place this year, they had set up a 

technology demonstration plant in which 

one tonne of  plastic waste gets converted 

to 800 liters of  diesel in 24 hours. He said it 

can also be converted to petrol and other 

petroleum products. 

 

"It can be scaled up. In Delhi also we are 

going to set these plants," he said. 

Harsh Vardhan saids the technology can also convert petrol 
and other petroleum products 

https://www.ndtv.com/india-news/harsh-vardhan-csir-lab-has-technology-to-convert-plastic-waste-into-diesel-2137207
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These herbal candles may protect you from mosquito bites 

CSIR-NEIST                                                                           22nd November, 2019                                                                            

 
 
 

We all have heard about birthday candles, candle night dinners and candle light marches 

but how about mosquito repellent candles? Scientists from Council of  Scientific and 

Industrial Research- North East Institute of  Science & Technology, Jorhat (CSIR-NEIST) 

have developed candles with extracts of  herbal plant that possess mosquito repellent 

properties. Mosquito repellents currently used for domestic purposes are mainly synthetic 

products and are not considered for sustained use. 

 

Dr Jatin Kalita, research planning and business development head, CSIR-NEIST, said, 

“currently used mosquito repellants mostly synthetic pyrethroids which are less harmful 

than general insecticides but still are not totally safe for prolonged use. Therefore, efforts 

have been made to prepare safer mosquito repellent in different forms.” The new product 

may be useful for rural areas as wax candles are commonly used by rural population as 

alternate light sources. Therefore, attempt was made to prepare wax candles having 

mosquito repellent properties. Easily available non-toxic herbal sources have been used as 

ingredients of  mosquito repellent. 

 

On burning, the candle emits pleasant fragrance along with the light and the fragrance 

keeps mosquito out from the room and provides considerable protection from mosquitoes. 

It is an economic and environment friendly product as no chemical or synthetic 

constituents are used, researchers said. Mosquito repellent candle may be used for a room 

of  10 feet by 15 feet size during evening hours to drive away mosquitoes from houses. It 

can also be used at any of  time of  the night when mosquitoes are present indoors. The 

candle can also be used as air freshener, as it gives pleasant fragrance during burning. 
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Earlier CSIR-NEIST had developed herbal incense sticks or agarbatti having mosquito 

repellent properties from indigenous plant materials. For making such sticks, initial input 

cost is lower as no special frames are needed to prepare the stick as compared to mosquito 

repellent coils used for similar purpose. 

 

The incense sticks are already there in the market and available for usage. 

 

Recently the technology for mosquito repellent candles has been transferred to industry. 

There are four firms that have shown interest and bought the technology from CSIR-

NEIST. These are DSP Agrofoods & Chemical Industries, Hyderabad, Medtronic Biolead 

Systems, Telangana, Kudos Laboratories India, New Delhi and Sewali Home Enterprise, 

Jorhat. “As the product is in commercialization phase soon we can have these candles in 

market and they will be available for public use” said Dr Kalita. (India Science Wire) 

 

Published in: 
Business Line 

https://www.thehindubusinessline.com/news/science/these-herbal-candles-may-protect-you-from-mosquito-bites/article30051372.ece
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Scientists identify a protein increases action of  insulin, helps 

regulate blood sugar levels  

CSIR-CCMB                                                                          22nd November, 2019                                                                            

 
 
 

Here is some good news for people suffering from obesity induced diabetes. Indian 

scientists have identified a protein that can help regulate blood sugar levels in the body. The 

role of  protein secretagon (SCGN) in increasing insulin action in obesity induced diabetes 

has been explained by researchers at the CSIR- CCMB, Hyderabad. The understanding can 

lead to better ways of  managing diabetes, developing a potential therapeutic drug along 

with life style modifications. 

 

Diabetes is one of  the most rampant diseases worldwide affecting millions every year, with 

more than 60 million affected in India alone. It is a metabolic disorder with a defect in 

insulin production, secretion or action which consequently results in high blood glucose 

levels. The scientific team of  Yogendra Sharma, Radhika Khandelwal and Amrutha 

Chidananda have shown how the protein increases the action of  insulin secreted by the 

Pancreas and helps control blood sugar levels. 

 

In a research publication the scientists said “Various kinds of  cellular stresses can result in 

loss of  structure and function of  insulin, ultimately leading to diabetes. At present, the 

processes regulating insulin synthesis, maturation, secretion and signalling in diabetes are 

not completely understood. The SCGN protein binds to the insulin and protects it from 

various stresses, increases its stability and adds to action. In experiments on obese mice, the 

CCMB scientists have shown injection of  SCGN (found at lower levels in diabetic patients) 

clears excess insulin from circulation, and reduces fat mass. The SCGN treated animals also 

had lower levels of  harmful LDL-cholesterol and lower lipid accumulation in liver cells. 

These findings,published in the latest issue of  the journal iScience, establish SCGN as a 

functional insulin-binding protein with therapeutic potential against diabetes. 
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Diabetes and neurodegenerative disorders such as dementia and Alzheimer’s disease are 

often linked with each other. SCGN is found in lower quantities in the brains of  

Alzheimer’s patients. In a parallel study also recently published in Biochemistry, Sharma’s 

group has also shown SCGN’s role in preventing formation of  alpha-synuclein protein 

fibrils – a precursor for many neurodegenerative diseases. Sharma says, “SCGN would soon 

become a diagnostic marker, and one should check its potential as a therapeutic candidate. 

 

“While studying calcium-binding properties of  SCGN, CCMB scientists have discovered a 

novel function of  this protein in diabetes biology, yet another example of  how quality basic 

science can lead to valuable applications” says Rakesh Mishra, Director, CCMB. 

 

Published in: 
Business Line 

https://www.thehindubusinessline.com/news/science/scientists-identify-a-protein-increases-action-of-insulin-helps-regulate-blood-sugar-levels/article30046534.ece
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CSIR becomes WAITRO member, can participate in Horizon 2020 

CSIR                                                                                       21st November, 2019                                                                            

 
 
 

Council of  Scientific and Industrial Research (CSIR) has become a member of  the World 

Association of  Industrial and Technological Research Organizations (WAITRO). 

WAITRO was established in 1970 under the auspices of  the United Nations system to 

promote and encourage co-operation among industrial and technological research and 

development organizations (RTOs). It is an independent, non-governmental and not-for-

profit association. After becoming WAITRO member CSIR institutes may use this platform 

for developing cooperation linkages with its member organisations, especially with some of  

the world’s most acknowledged industrial research and development organisations for 

research and technology development partnerships. WAITRO enables development action-

oriented partnerships among member organisations for sustainable development and seeks 

to enhance technological research in the developing world and facilitate the exchange of  

research. 

 

The benefits of  joining WAITRO which would be extended to all CSIR 

institute/units/divisions are free use of  SAIRA’s technology and partner search 

(submission of  challenges) and free use of  SAIRA’s research and technology development 

(submission of  proposals). SAIRA is an open innovation platform that connects WAITRO 

members, governments, civil society and the private sector to accelerate the development 

and deployment of  technologies to tackle the United Nations’ Sustainable Development 

Goals. SAIRA is different from other open innovation platforms as users are not required to 

surrender their intellectual property. By bringing established researchers together with 

companies, start-ups, NGOs, government agencies, and impact investors, SAIRA strives to 

transfer technologies and implement innovative solutions on a global scale. It is operated by 

the WAITRO Secretariat based in Sankt Augustin, Germany, and secured by Fraunhofer 

technology. 
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By becoming WAITRO member CSIR now can participate in Horizon 2020 and Horizon 

Europe consortia. Horizon 2020 is the biggest European Union Research and Innovation 

programme ever with nearly €80 billion of  funding available over 7 years (2014 to 2020) – 

in addition to the private investment that this money will attract. It promises more 

breakthroughs, discoveries and world-firsts by taking great ideas from the lab to the 

market. The membership will offer monthly SAIRA newsletter (Funding Opportunities, 

Open Challenges, SAIRA Campaigns) and participation in SAIRA Project Camps 

(WAITRO’s Innovation Accelerator Program). It also gives eligibility for WAITRO 

Innovation Award (up to 15.000 USD seed funding for innovative project proposals) with 

participation in WAITRO Capacity Development Program (trainings, conferences, 

networking events). The membership would help in providing a discount for participation 

in WAITRO Global Innovation Summit 2020 (December 2020, Pretoria, South Africa 

 

It will help in participation in WAITRO Fellowship program and facilitate researchers to 

other member organizations or host WAITRO Fellows at their organization. It will also 

provide free access to WAITRO Intranet – WAITRO market place, events and 

opportunities. The members get chance in promotion of  organizational activities and 

achievements in WAITRO Newsletter .The membership would give eligibility to vote in 

the WAITRO General Assembly. It also gives eligibility for WAITRO Executive Board and 

for Regional Focal Point. It also would provide a membership certificate to CSIR. WAITRO 

currently has 160 Member organizations from 78 countries. These include Fraunhofer, 

Germany; Jiangsu Industrial Technology Research Institute, China; Danish Technological 

Institute, Denmark; Central Metallurgical Research and Development Institute (CMRDI), 

Egypt; Scientific and Technological Research Council of  Turkey; Commonwealth Scientific 

and Industrial Research Organisation (CSIRO), Australia; Bangladesh Council of  Scientific 

and Industrial Research (BCSIR), Bangladesh. 
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