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A new platform for controlled design of printed 

electronics with 2D materials 
 

Scientists have shown how electricity is transported in printed 2D materials, paving the way for design 

of flexible devices for healthcare and beyond. 

A study, published today in Nature Electronics, led by Imperial College London and Politecnico di 

Torino researchers reveals the physical mechanisms responsible for the transport of electricity in 

printed two-dimensional (2D) materials. The work identifies what properties of 2D material films need 

to be tweaked to make electronic devices to order, allowing rational design of a new class of high-

performance printed and flexible electronics. 

Silicon chips are the components that power most of our electronics, from fitness trackers to 

smartphones. However, their rigid nature limits their use in flexible electronics. Made of single-atom-

thick layers, 2D materials can be dispersed in solution and formulated into printable inks, producing 

ultra-thin films that are extremely flexible, semi-transparent and with novel electronic properties. 

This opens up the possibility of new types of devices, such as those that can be integrated into 

flexible and stretchable materials, like clothes, paper, or even tissues into the human body. 

Previously, researchers have built several flexible electronic devices from printed 2D material inks, 

but these have been one-off 'proof-of-concept' components, built to show how one particular property, 

such as high electron mobility, light detection, or charge storage can be realised. 

However, without knowing which parameters to control in order to design printed 2D material devices, 

their widespread use has been limited. Now, the international research team have studied how 

electronic charge is transported in several inkjet-printed films of 2D materials, showing how it is 

controlled by changes in temperature, magnetic field, and electric field. 

The team investigated three typical types of 2D materials: graphene (a 'semimetal' built from a single 

layer of carbon atoms), molybdenum disulphide (or MoS2, a 'semiconductor') and titanium carbide 

MXene (or Ti3C2, a metal) and mapped how the behaviour of the electrical charge transport changed 

under these different conditions. 

Lead researcher Dr Felice Torrisi, from the Department of Chemistry at Imperial, said: "Our results 

have a huge impact on the way we understand the transport through networks of two-dimensional 

materials, enabling not only the controlled design and engineering of future printed electronics based 

on 2D materials, but also new types of flexible electronic devices. 

"For example, our work paves the way to reliable wearable devices suitable for biomedical 

applications, such as the remote monitoring of patients, or bio-implantable devices for long-term 

monitoring of degenerative diseases or healing processes." 
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These future devices could one day replace invasive procedures, such as implanting brain electrodes 

to monitor degenerative conditions that affect the nervous system. Electrodes can only be implanted 

on a temporary basis, and are uncomfortable for the patient, whereas a flexible device made of 

biocompatible 2D materials could be integrated with the brain and provide constant monitoring. 

Other potential healthcare applications include wearable devices for monitoring healthcare -- devices 

like fitness watches, but more integrated with the body, providing sufficiently accurate data to allow 

doctors to monitor patients without bringing them into hospital for tests. 

The relationships the team discovered between 2D material type and the controls on electrical charge 

transport will help other researchers design printed and flexible 2D material devices with the 

properties they desire, based on how they need the electrical charge to act. 

They could also reveal how to design entirely new types of electrical components impossible using 

silicon chips, such as transparent components or ones that modify and transmit light in new ways. 

Co-author Professor Renato Gonnelli, from the Politecnico di Torino, Italy, said: "The fundamental 

understanding of how the electrons are transported through networks of 2D materials underpins the 

way we manufacture printed electronic components. By identifying the mechanisms responsible for 

such electronic transport, we will be able to achieve the optimum design of high-performance printed 

electronics." 

Co-first author Adrees Arbab, from the Cambridge Graphene Centre and the Department of 

Chemistry at Imperial, said: "In addition, our study could unleash the new electronic and 

optoelectronic devices exploiting the innovative properties of graphene and other 2D materials, such 

as incredibly high mobility, optical transparency, and mechanical strength." 

 

 

  Source:  Imperial College London  
www.sciencedaily.com 
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 Dr. S. S. Morade got approval for AICTE- Research Promotion Scheme, the proposal amount 

is 25,00,000/-. The research scheme  will play an important role to create research ambience 

in the institutes by promoting research in engineering sciences and innovations in established 

and newer technologies; and to generate Master's and Doctoral degree candidates to augment 

the quality of faculty and research personnel in the department. 

 

 

 
 
 

 Career Development Cell of Department of Electronics and Telecommunication, K. K. Wagh 

Institute of Engineering Education and Research, Nashik in collaboration with IETE Nashik 

subcenter conducted  webinar on " A Walk through on UPSC-IAS Examination "  By Mr. 

Harshad Dhananjay Bele, Director, Connect India IAS Academy, Nashik On 11th November 

2021 

 

Expert Lecture/Seminars/Courses/Industrial Visits Organized 

AICTE-RESEARCH PROMOTION SCHEME (RPS) 

/Courses/Industrial Visits Organized 



Page | 5  
 

 A panel discussion was organized in collaboration with IETE Nashik Sub-Center on “Scope 

and Career Opportunities in Electronics and Telecommunication Engineering” by Mr. Neeraj 

Ade Sr. Manager, Profound Edutech Pvt. Ltd, Pune. on 20th November 2021 

The panelists were from different domain to guide the students about Scope and Career 

Opportunities in Electronics and Telecommunication Engineering. 

1. Prof. Dr. M. S. Sutaone, Deputy Director, College of Engineering Pune 

2. Prof. Dr. Varsha Patil, Chair Person, Board of Studies in Computer Engineering, SPPU, 

Pune,  

3. Mr. Shailesh Waghulade, Head, R&D, Siemens India ltd, Nashik 

4. Mr. Sriram Krishnan, Delivery head- Middle East India, Africa and Russia, Thomson 

Reuters, Bengaluru 

5. Mr. Tejas Kshatriya, Associate Vice President, Hybrid Electric Technology, KPIT 

Technologies ltd, Pune 

6. Ms. Tracy Austina, Head global TTL-tech Varsity TATA Technologies, Pune 

7. Ms. Kanishka Thakur, Career Counselor, Strategic Marketer and Personal Branding 

Consultant Moderator 
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 Workshop was organized in collaboration with with IETE Nashik Sub-Center on “8051 

Interfacing and Programming” conducted by Mr Ashish Bhopale, Partner MicroEmbedded 

Technologies, Pune on 22th November 2021. 

 

 

 Training Placement Cell of Department of Electronics and Telecommunication of K. K. Wagh 

Institute of Engineering Education & Research, Nashik in collaboration with IETE Nashik 

subcenter organized a webinar On "Career opportunities for E&TC Engineers in Automation 

Industry" conducted by Mr. Sunil Chore, India Head Indiasoft Technologies Ltd, Pune on 23rd 

November 2021. 
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 Webinar was organized on "Computer Networks & Security" conducted by Mr. Yogesh Pawar, 

Senior Consultant Infosys Ltd. Pune on 29th November 2021. 

 

 Department of Electronics & Telecommunication Engineerig of K.K.Wagh Institute of 

Engineering Education and Research, Nashik in collaboration with IETE Nashik Subcenter 

Organizes Webinar for women on “Challenges for Women in STEM” by Dr. Julie Desai, 

Lawyer, Mentor & Human Rights Activist On 8th December 2021 

 

 

 Workshop was organized in collaboration with with IETE Nashik Sub-Center on “PIC18F4550 

Architecture and Interfacing” conducted by Mr Ashish Bhopale, Partner MicroEmbedded 

Technologies, Pune on 10th December 2021. 
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 Department of Electronics & Telecommunication Engineering of K. K. Wagh Institute of 

Engineering Education and Research, Nashik is organized a webinar on “New Product Design 

Process” by Mr. Uday Karlekar, Operations Head with "Lend A Hand India", Pune on 11th 

December 2021. 

 

 Career Development Cell of Department of Electronics and Telecommunication, K. K. Wagh 

Institute of Engineering Education and Research, Nashik in collaboration with IETE Nashik 

subcenter conducted  webinar on " How to qualify MPSC "  By Mr. Akash Rajaram Dahadade, 

Assistant Section Officer, Mantralaya, Govt. of Maharashtra.(Secured Tahsildar (Class 1) post 

in MPSC-2019) On 11th December 2021 
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 Prof. Dr. D. M. Chandwadkar was the Session Chair Person in 2021 International Conference 

on Smart Generation Computing, Communication and Networking (SMART GENCON) during 

29th and 30th October 2021. 

 

 Ms. M. V. Marathe and Mrs. R. V. Daund have attended the impact lecture on “Innovation and 

Entrepreneurship” organized by Institution’s Innovation Council (IIC), MIT, Aurangabad on 8th 

November 2021. 

   

Industrial Training / Seminar/Workshop done by Staff  

 



Page | 10  
 

 Prof. Dr. D. M. Chandwadkar and Dr. S. A. Patil (Ugale) have attended webinar on " Evolution 

of Engineering Education" on 12th December, 2021 sponsored by Liquid Instruments and 

hosted by Electronics for you.  

  

 Prof. Dr. D. M. Chandwadkar and Dr. S. A. Patil (Ugale) have participated in Faculty 

Development Program on "Artificial Intelligence and Machine Learning for Healthcare" on 13th 

December, 2021 organized by AICTE Training and Learning (ATAL) Academy.  

  

 Prof. Dr. D. M. Chandwadkar and Mr. P. J. Mondhe was the primary evaluator in “Toycathon 

2021” organized by AICTE and Ministry of Educations Innovation Cell Govt of India. 
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 Ms. Shraddha Nandurkar, Ms. Vaishnavi Sanjay Patil and Ms. Mayuri Sinnarkar have 

presented the paper on “IOT Based Automated Paralysis Assistance” at Department of 

Electrical Engineering, K. K. Wagh Institute of Engineering Education & Research, Nashik and 

won 3rd Prize on dated 22nd November 2021. 

   

 

 

 

 Staff has developed and uploaded different courses on Udemy platform 

Sr. 

No.  
Name of Staff Name of Course Link 

1.  Ms. Mrunal Marathe 

Introduction to Testing of 
VLSI Circuits & Fault 
Modeling 
 

https://www.udemy.com/

course/introduction-to-

testing-of-vlsi-circuits-

fault-modeling/  

2.  Mrs. Rohini Vilas Daund 

Implementation of ASIC 

Design Flow using 

Modelsim 

 

https://www.udemy.com/

course/implementation-

of-asic-design-flow-

using-modelsim/  

Udemy Courses Developed by Staff 

 

Paper Presented by Students 

 

https://www.udemy.com/course/introduction-to-testing-of-vlsi-circuits-fault-modeling/
https://www.udemy.com/course/introduction-to-testing-of-vlsi-circuits-fault-modeling/
https://www.udemy.com/course/introduction-to-testing-of-vlsi-circuits-fault-modeling/
https://www.udemy.com/course/introduction-to-testing-of-vlsi-circuits-fault-modeling/
https://www.udemy.com/course/implementation-of-asic-design-flow-using-modelsim/
https://www.udemy.com/course/implementation-of-asic-design-flow-using-modelsim/
https://www.udemy.com/course/implementation-of-asic-design-flow-using-modelsim/
https://www.udemy.com/course/implementation-of-asic-design-flow-using-modelsim/
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 Alumnus of Department of Electronics & Telecommunication Engineering, Mr. Rohit Bagad’s, 

Inuxu Digital Media Technologies Pvt. Ltd.  has been featured as 'Super 30 Companies 2021' 

in Fortune India Magazine November 2021 Issue.  

 

 

 

Alumni Achievement 
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 Alumnus of Department of Electronics & Telecommunication Engineering, Ms. Bidita Paul 

recognize as “KROWN” The high flyers from KPIT Technologies, Pune   
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Vision 
 

Provide quality education to create engineering professionals of global standards 

by keeping pace with rapidly changing technologies to serve the society. 

 

Mission 
 

M1: To educate the students with the state-of-the-art technologies and value 
based education to meet the growing   challenges of industry. 

M2: To provide scholarly ambience & environment for creating competent 
professionals. 

M3: To inculcate awareness towards societal needs. 
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