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HAREKRUSHNA BEHERA (KRISHNA) 

Research Scientist, Cockrell School of Engineering, The University of Texas at Austin, TX, 78712. 

harekrushna.behera@austin.utexas.edu, Phone: 512-608-2370 

 

EDUCATION 

Ph.D., Organic Chemistry,     July 2011-July 2017 

Department of Chemistry, Indian Institute of Technology (IIT) Madras, Chennai, India.  

Advisor: Prof. Nandita Madhavan 

Thesis: “Methyl-6-(aminomethyl)-benzoate/picolinate derived Ion Transporters”  

Master’s in Science, Organic Chemistry   July 2008-September 2010 

Department of Chemistry, Ravenshaw University, Cuttack, Odisha, India. 

Specialization:  Advanced Organic Chemistry (University 2nd rank). 

 

ACADEMIC APPOINTMENTS  

Research Scientist       September 2025-present 

Advisor: Prof. Manish Kumar & Prof. Nathaniel Lynd, Civil, Architectural and Environmental 

Engineering & McKetta Department of Chemical Engineering, The University of Texas at Austin, 

Texas, USA 

Research Associate       April 2023-August 2025 

Advisor: Prof. Manish Kumar, & Prof. Nathaniel Lynd, Environmental Engineering & Chemical 

Engineering, The University of Texas at Austin, Texas. 

Research Fellow       March 2021-March 2023 

Advisor: Prof. Manish Kumar, & Prof. Nathaniel Lynd, Environmental Engineering & Chemical 

Engineering, The University of Texas at Austin, Texas. 

Post-doctoral Research Associate    September 2018-August 2020 

Advisor: Prof. Jun Li Hou, Department of Chemistry, Fudan University, Shanghai, China. 

Project Research Scientist     September 2017-March 2018 

Advisor: Prof. Nandita Madhavan, Department of Chemistry, IIT Bombay, India 

 

PUBLICATIONS (Google Scholar) 

First Author publications: 

(20) Behera, H.; Duncan, T. J.; Samineni, L.; Oh, H.; Jogdand A.; Karnik A.;  Dhiman, R.; Fica, 

A.; Hsieh, T.-Y., Ganesan V.; Kumar, M.* Lanthanide-Selective Artificial Channels. ACS Nano, 

2025, 19 (14), 13927-13940.  [link] 

This research has garnered significant media attention, including coverage by The New York 

Times (https://www.nytimes.com/2025/05/13/science/berkeley-mine-pit-rare-earths.html)  

and other 21 media outlets (https://acs.altmetric.com/details/175893027/news)  

mailto:harekrushna.behera@austin.utexas.edu
https://scholar.google.com/citations?user=IsDpJ0EAAAAJ&hl=en
https://pubs.acs.org/doi/abs/10.1021/acsnano.4c17675
https://www.nytimes.com/2025/05/13/science/berkeley-mine-pit-rare-earths.html
https://acs.altmetric.com/details/175893027/news


2 
 

(19) Behera, H.*; Hou, J. L* “Pillar[n]arenes: Chemistry and Their Material Applications’’ 

Chinese Journal of Chemistry, 2020,38, 215-217.  [Link] 

(18) Behera, H.; Madhavan, N.* “Anion-Selective Cholesterol Decorated Macrocyclic 

Transmembrane Ion Carriers’’, Journal of the American Chemical Society, 2017, 139 (37), 12919-

12922. [Link] 

“This Paper has been recognized in JACS Young Investigators Virtual Issue based upon the 

outstanding work of young investigators published in the Journal of the American Chemical 

Society in 2017. https://pubs.acs.org/page/jacsat/vi/young-investigator2018.html ” 

(17) Behera, H.; Ramkumar, V.; Madhavan, N.* “Triamide macrocyclic chloride receptors via a 

one-pot tandem reduction-condensation-cyclization reaction’’ Organic & Biomolecular 

Chemistry, 2017,15, 4937-4940. [Link] 

(16) Behera, H.; Ramkumar, V.; Madhavan, N.* “Cation-transporting peptides: scaffolds for 

functionalized pores?”, Chemistry-A European Journal, 2015, 21, 10179-10184. [Link] 

Co-authored publications: 

(15) Duncan, T.; Sachar, H.; Wang, S.; Behera, H.; Kumar, M.; Ganesan, V. Impact of Ligands 

on the Ion-Ion Selectivity of Ligand Appended-Pillar[n]arene Channels. The Journal of Physical 

Chemistry 2025, 129, 40, 10311-10324. [Link] 

(14) Yao, C.;  Ben-Zvi, A. M.*, Xu, R.; Ram, N.; Stolov, M.; Gupta, P. R.; Coupin, M. J.; Behera, 

H.; Freger, V.; Warner, J. H.; Ramon, G. Z.; Kumar, M.;*  Segal-Peretz, T.* 3D Nanoscale 

Structures of Hydrated Polyamide Desalination Membranes Revealed by Cryo-Transmission 

Electron Microscopy Tomography. ACS Nano 2025, 19, 17, 16718-16731. [Link] 

(13) Fica, A. T., M.; West, S.; Rao, M.; Dhiman, R.; Wang, J.; Gao, Y.; Tu, Y-M.; Behera, H.; 

Claude, R.; Grogan, K.; Keitz, B.; Hickey, R.; Rosales, A.; Dortdivanlioglu, B.;  Sarles, S.; Kumar, 

M. 3D-printable bilayer-stabilized jammed emulsions as scalable biological tissue mimics. 

ChemRxiv. 2025. DOI: doi:10.26434/chemrxiv-2025-xccxm. [Link] 

(12) Oh, H.; Lopez-Marques, H.; Wamble, N. P.; Vogler, R. J.; Dhiman, R.; Behera, H.; Smith, 

L. A.; Yu, C.; Jogdand, A.; Hsieh, T.-Y.; et al. Highly Breathable and Protective Carbon Fabrics. 

ACS Applied Materials & Interfaces 2025, 17 (15), 23383-23393. [Link] 

(11) Vogler, R.J.; Kimball, K.; Bujanos, D.; Behera, H.; Pedretti, B.; Grogan, K.; Lynd, N.; 

Freeman, B.; Kumar, M. Rapid Heat-Driven Formation of 2D Nanosheets from Membrane 

Proteins and Block Copolymers. Journal of Membrane Science, 2025, 720, 123732. [Link] 

(10) Duncan, T. J.; Behera, H.; Meng, M. F.; Zhang, Z.; Marioni, N.; Tadesse, M.; Kumar, M.; 

Ganesan, V. Side-Chain and Ring-Size Effects on Permeability in Artificial Water Channels. The 

Journal of Physical Chemistry B, 2025, 129 (2), 659-670. DOI: 10.1021/acs.jpcb.4c05244. [Link] 

(9) De Respino, S.; Field-Farias, S.; Behera, H.; Oh, H.; Smith, L. A.; Daigle, H.; Zhan, X.; Kang, 

J.; Samineni, L.; Milliron, D. J.; et al. Moringa oleifera Protein-Functionalized Diatomaceous Earth 

for Nanoparticle Removal. ACS ES&T Water, 2025, 5 (2), 678-685. [Link] 

https://onlinelibrary.wiley.com/doi/abs/10.1002/cjoc.201900408
https://pubs.acs.org/doi/abs/10.1021/jacs.7b07479
https://pubs.acs.org/page/jacsat/vi/young-investigator2018.html
https://pubs.rsc.org/en/content/articlelanding/2017/ob/c7ob00642j/unauth
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/chem.201500881
https://pubs.acs.org/doi/10.1021/acs.jpcb.5c03872
https://pubs.acs.org/doi/abs/10.1021/acsnano.5c01190
https://chemrxiv.org/engage/chemrxiv/article-details/67c7352981d2151a020eff62
https://pubs.acs.org/doi/abs/10.1021/acsami.5c01460
https://www.sciencedirect.com/science/article/abs/pii/S0376738825000456
https://pubs.acs.org/doi/abs/10.1021/acs.jpcb.4c05244
https://pubs.acs.org/doi/abs/10.1021/acsestwater.4c00753
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(8) Oh, H.; Samineni, L.; Vogler, R. J.; Yao, C.;  Behera, H.; Dhiman, R.; Horner*, A.; Kumar, 

M.*. Approaching Ideal selectivity with Bioinspired and Biomimetic Membranes. ACS Nano, 

2025, 19, 1, 31–53. https://doi.org/10.1021/acsnano.4c09699 [Link] 

(7) Oh, H.; Tu, Y.-M.; Samineni, L.; De Respino, S.; Mehrafrooz, B.; Joshi, H.; Massenburg, L.; 

Lopez-Marques, H.; Elessawy, N.; Song, W.; Behera, H.; Dhiman, R.; Boorla, V. S.; Kher, K.; 

Lin Y. C.; Maranas, C.; Aksimentiev, A.; Benny D. Freeman, B. D. ; Kumar, M.*. Dehydrated 

Biomimetic Membranes with Skin like Structure and Function. ACS Applied Materials & 

Interfaces 2024, 16, 20865-20877. DOI: 10.1021/acsami.3c19572 [Link] 

(6) Shen J.; Li Z.; Deepa R.; Oh H.; Behera H.; Joshi H.; Kumar M.; Aksimentiev A.; Zeng H*. 

Sulfur-Containing Foldamer-Based Artificial Lithium Channels. Angewandte Chemie International 

Edition, 2023,62, e2023056 (https://doi.org/10.1002/anie.202305623). [Link] 

(5) Samineni L.; Acharya B.; Behera H.; Oh H.; Kumar M.; Chowdhury R. Protein engineering of 

pores for separation, sensing, and sequencing. Cell Systems, 2023 14 (8), 676-691. [Link] 

(4) Wachlmayr J.; Samineni L.; Denis G.; Knyazev D. G.; Barta T.; Speletz A.; Yao C.; Oh H.; 

Behera H.; Ren T.; Manish Kumar M.;* Horner A.* Biophysical quantification of unitary solute 

and solvent permeabilities to enable translation to membrane science. Journal of Membrane 

Science, 2022, 121308. DOI: https://doi.org/10.1016/j.memsci.2022.121308. [Link] 

(3) Song, W.; Park, J.; Dasgupta, S.; Yao, C.; Maroli, N.; Behera, H.; Yin, X.; Acharya, D. P.; 

Zhang, X.; Doherty, C. M.; Maiti, P. K.; Freeman, B. D.*; Kumar, M.* “Scalable Pillar[5]arene-

Integrated Poly(arylate-amide) Molecular Sieve Membranes to Separate Light Gases” Chemistry of 

Materials, 2022, 34, 14, 6559–6567. [Link] 

(2) Benke, B. P.; Behera, H.; Madhavan, N.* “Low Molecular Weight Di‐ to Tetrapeptide 

Transmembrane Cation Transporters’’ European Journal of Organic Chemistry, 2020, 2020(44), 

6898-6902. [Link] 

(1) Chen, J. Y.; Xiao, Q.; Behera, H.; Hou, J. L.* “Unimolecular artificial transmembrane channel 

with terminal dihydrogen phosphate groups showing transport selectivity for ammonium’’ Chinese 

Chemical Letters, 2020, 31, 77-80. [Link] 

BOOK CHAPTERS 

(1) Behera, H*.; Hou, J. L. “Macrocycle Based Synthetic Ion Channels, Handbook of 

Macrocyclic Supramolecular Assembly’’ Book chapter, Springer, Singapore, 2019, pp 1-36.  

 

MEDIA COVERAGE  

1. “A Toxic Pit Could Be a Gold Mine for Rare-Earth Elements”- The New York Times , The 

Salt Lake Tribune, PressNewsAgency. This invention was further covered by various other 

media outlets such as- Phys.org,  EurekAlert!-AAAS, ScienceDaily, ChemEurope.com, 

Interesting Engineering, bioengineer.org, Scienmag. 

2. Research cited in the “Nanopores” article on Wikipedia 

https://doi.org/10.1021/acsnano.4c09699
https://pubs.acs.org/doi/abs/10.1021/acsnano.4c09699
https://pubs.acs.org/doi/abs/10.1021/acsami.3c19572
https://doi.org/10.1002/anie.202305623
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.202305623
https://www.cell.com/cell-systems/fulltext/S2405-4712(23)00211-9
https://doi.org/10.1016/j.memsci.2022.121308
https://www.sciencedirect.com/science/article/pii/S0376738822010535
https://pubs.acs.org/doi/abs/10.1021/acs.chemmater.2c01450
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/ejoc.202000686
https://www.sciencedirect.com/science/article/abs/pii/S1001841719302554
https://www.nytimes.com/2025/05/13/science/berkeley-mine-pit-rare-earths.html
https://www.sltrib.com/news/nation-world/2025/05/14/toxic-pit-could-be-gold-mine-rare/
https://www.sltrib.com/news/nation-world/2025/05/14/toxic-pit-could-be-gold-mine-rare/
https://pressnewsagency.org/a-toxic-pit-could-be-a-gold-mine-for-rare-earth-elements/
https://phys.org/news/2025-04-artificial-membrane-channels-enable-efficient.html
https://www.eurekalert.org/news-releases/1082342
https://www.sciencedaily.com/releases/2025/04/250430141837.htm
https://www.chemeurope.com/en/news/1186208/rare-earth-element-extraction-bolstered-by-new-research.html
https://interestingengineering.com/innovation/rare-earth-element-us
https://bioengineer.org/new-research-strengthens-rare-earth-element-extraction-process/
https://scienmag.com/new-research-strengthens-rare-earth-element-extraction-process/#google_vignette
https://pt.wikipedia.org/wiki/Nanoporos
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3. “Rare earth element extraction tech may give US a new edge in China trade war” - Interviewed 

by KXAN Austin 

 

INVENTION DISCLOSURES AND PATENT APPLICATIONS 

1. Manish Kumar and Harekrushna Behera. Synthetic Ion Channels And Methods Of Making 

And Using Thereof. University of Texas at Austin. WIPO (PCT): WO2024238945A3. [link] 

 

CURRENT & PENDING GRANT SUPPORT  

1) Title & Source of Support: Scalable-tissue inspired Lithium extraction electrochemical 

membranes (Energy Institute, UT Austin). 

Total Award Amount, & Period of Performance: $ 100,000, & 05/2024-08/2025 

Status & Role: ongoing & Co-PI 

2) Title & Source of Support: Scalable bioinspired membranes for electrochemical nutrient and 

mineral recovery from wastewaters (ARPA-E, U.S. Department of Energy). 

Total Award Amount: $ 4647,000  

Status & Role: Pending, & Co-PI  

3) Title & Source of Support: Scalable Membranes with Artificial Ion Transporters for 

Lanthanide Separations (FECM, U.S. Department of Energy). 

Total Award Amount : $ 500,000 

Status & Role: Pending, & Co-PI  

4) Title & Source of Support: Gallium Recovery from wastes using electrochemically driven 

biomimetic membranes with GALLANT (CMI Hub, U.S. Department of Energy). 

Total Award Amount: $ 2500,000  

Status & Role: Pending & Co-PI 

5) Title & Source of Support: Understanding Ion-Ion discrimination in biomimetic ligand 

appended artificial channels, (Basic energy sciences, U.S. Department of Energy) 

Total Award Amount, & Period of Performance: $ 850,000, & 09/2025-08/2028 

Status & Role: Granted, & Senior Researcher, Grant writing and project planning/management   

6) Title & Source of Support: Molecular design of biomimetic channels for single molecule 

sensing and detoxification of forever chemicals (TAMEST/Hill Prizes, Lyda Hill Philanthropies)  

Total Award Amount, & Period of Performance: $ 100,000, & 08/2025-08/2026 

Status & Role: Granted, Senior Researcher, Grant writing and project planning/management   

7) Title & Source of Support: Support for research and related activities on recovery of nutrients 

from Wastewater (WoodNext Foundation). 

Total Award Amount, & Period of Performance: $1,360,000, & 01/2023-01/2026 

Status & Role: ongoing & Grant writing and project planning/management  

8) Title & Source of Support: Transport and Molecular Discrimination in Biomimetic Artificial 

Water Channels for Lanthanide Separations (Basic energy sciences, Department of Energy) 

https://www.kxan.com/news/science/rare-earth-element-extraction-tech-may-give-us-a-new-edge-in-china-trade-war/
https://www.kxan.com/news/science/rare-earth-element-extraction-tech-may-give-us-a-new-edge-in-china-trade-war/
https://patentscope.wipo.int/search/en/WO2024238945
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Total Award Amount, & Period of Performance: $850,000, & 09/2022-08/2025 

Status & Role: Ongoing, & Senior Researcher, Grant writing and project planning/management  

9) Title & Source of Support: EFRI ELiS: Three-Dimensional Printable BioReactors For 

Sustainable Rare Earth Element Recovery (National Science Foundation)  

Total Award Amount, & Period of Performance: $ 2,000,000, & 08/2022-07/2026 

Status & Role: Ongoing, Grant writing and project planning  

 

LEADERSHIP EXPERIENCE 

MENTORING AND SUPERVISION  

Currently leading and advising a multidisciplinary team of synthetic chemists and membrane 

scientists within Dr. Manish Kumar’s research group at UT Austin. 

[a] - Co-Supervision, [b] Results in peer-reviewed publication 

Name Type and Institute Currently 

Ankit Jogdand[a] PhD @ UT Austin PhD Student @ UT Austin 

Ankit Jogdand[a], [b] MS Thesis @ IISER Pune, India  PhD Student @ UT Austin 

Ruby Kiel[a] Undergraduate @ CREATE 

Program, UT Austin 

Undergraduate @ Austin 

Community College 

Arnav Karnik[a], [b] Undergraduate @ UT Austin Undergraduate @ UT Austin 

Luke Hatch[a] Undergraduate @ UT Austin Undergraduate @ UT Austin 

Tzu Yun Hsieh [b] PhD @ UT Austin PhD Student @ UT Austin 

Rashmi Sharma [a] Postdoc @ UT Austin ------- 

Raman Dhiman[b] PhD @ UT Austin PhD Student @ UT Austin 

Dr. Hyeonji Oh[b] PhD @ UT Austin Scientist @ Sanofi, US 

Chenhao Yao[b] PhD @ UT Austin PhD Student @ UT Austin 

Aida Fica[b] PhD @ UT Austin PhD Student @ UT Austin 

Dr. Sophie De Respino[b] PhD @ UT Austin Engineer@ HDR 

Dr. Laxmicharan Samineni[b] PhD @ UT Austin Postdoc @ Stanford 

Dr. Parichita Saha[b] PhD student @ IIT Madras and 

moved to IIT Bombay, India 

Associate Scientific Editor, 

Elsevier. 

Dr. J. Rajesh[b] PhD student @ IIT Madras and 

moved to IIT Bombay, India 

Senior Research Scientist, 

AAP Pharmatech Ltd. India 

Dr. Narendra Kumar[b] PhD @ IIT Bombay, India Assistant Professor at 

Chandravijay College, India 

Pronay Das MSc @ IIT Madras Scientist @ BBMS R&D. 

 

TEACHING EXPERIENCE. 

❖ ChE 392P and CH 391P, Instructor in Training, Introduction to Polymer Materials Science, 

Chemistry and Chemical Engineering, the University of Texas at Austin, Fall 2025 

Individually taught classes and assisting in Exam materials and grading 
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❖ CY1001, Teaching Assistant, Chemistry Theory (B.Tech., Undergraduate) Spring 2014 

Individually led recitation sections and prepared Exam materials, assisted in grading 

❖ CY1001, Teaching Assistant, Chemistry Theory (B.Tech., Undergraduate) Fall 2013 

Individually led recitation sections and prepared Exam materials, assisted in grading 

❖ CY 1002, Teaching Assistant, Undergraduate Chemistry Laboratory - Spring 2013 

❖ CY 5019, Teaching Assistant, Organic Chemistry Laboratory (Master’s in science) Fall 2012 

❖ I was among the few students chosen to record video lectures to train teaching assistants at 

IIT Palakkad. 

 

AWARDS AND FELLOWSHIPS 

1. Early Career Scholars Postdoctoral Fellowship Program by The University of Texas at 

Austin           2025 

2. International scholar exchange, Fudan University, China   2019-2020 

3. Graduate aptitude test in engineering (GATE-2011) with 266 all India rank, National level 

exam conducted by MHRD, Government of India.    2011 

4. Junior Research Fellowship (CSIR-UGC-JRF) with 89 all India rank in the National level 

exam conducted by CSIR UGC-NET, India.     2011 

5. N. Mohanthy Memorial Awardfor Best Science graduate from Khaira College, FM 

University, Odisha, India        2005-2008 

6. Nishakar Samal Memorial Award for securing highest marks in Mathematics during 2005-

2008 from Khaira College, FM University, Odisha, India   2005-2008 

7. K. L Send Memorial award for securing highest marks in Chemistry (Hons) during 2005-

2008 from Khaira College, FM University, Odisha, India   2005-2008 

8. Orissa State Talent Scholarship        2002-2003 

 

 ACADEMIC SERVICE 

(1) Co-chaired the Module and System Modeling session at the Annual Conference for the North 

American Membrane Society in 2025, Nashville, Tennessee, US, 17th May-21th May 2025 

(2) Co-chaired the Lithium Separation session at the Annual Conference for the North American 

Membrane Society in 2024, Santa Fe, New Mexico, US, 11th May-15th May 2024 

(3) Co-chaired the Bioinspired and Biomimetic Membranes session at the Annual Conference for 

the North American Membrane Society, Tuscaloosa, Alabama, US, 13th May-17th May 2023 

REVIEWING ACTIVITY 

Served as a reviewer for 25 manuscripts in international journals (Journal of American Chemical 

Society (8), Nature Nanotech (2), Journal of Organic Chemistry (1), ACS Omega (3), Nature 

Communication (4), Small (2), ACS Applied Materials & Interfaces (2) and Matter (3). 

 



7 
 

OUTREACH ACTIVITIES 

❖ Volunteered for the STEM Girl Day at UT Austin 2024 

❖ Volunteered for the National Service Scheme in 2005, Odisha, India 

 

INVITED TALKS 

(i) Behera, H.; Duncan, T. J.; Samineni, L.; Oh, H.; Ganesan V.; Kumar, M.* "Ligand 

Appended Synthetic Ion Channels for Critical Mineral Separation" Invited Talk at 2024 

Membranes: Materials and Processes Gordon Research Seminar, held at Colby-Sawyer 

College in New Hampshire, United States from July 27–28, 2024 

(ii) Behera, H.; and Kumar M.*, “Biomimetic Artificial Water Channels for Lanthanide 

Separations”. Invited Talk at Membranes: Materials and Processes, Gordon Research 

Conference, Colby-Sawyer College in New Hampshire, United States, 31st July-5th Aug2022 

(iii) Behera, H.; and Madhavan, N.*, “Cation Transporting Peptidic Ion Channels: Scaffolds 

for Internally Functionalized Pores?” Invited talk in the science academics lecture workshop on 

Frontiers in material science held at Department of chemistry, Ravenshaw University, Cuttack, 

Odisha, January, 2017. 

 

ORAL PRESENTATION 

i) Behera, H.; Duncan, T. J.; Samineni, L.; Oh, H.; Ganesan V.; Kumar, M.* “Lithium Selective 

Artificial Ion Channels for Lithium Separation” Oral presentation at North American Membrane 

Society Annual Meeting 2024, Santa Fe, New Mexico, United States, 11th May-15th May 2024 

ii) Behera, H.; Duncan, T. J.; Samineni, L.; Oh, H.; Ganesan V.; Kumar, M.* “Biomimetic 

Supramolecular Channels for Sustainable Extraction of Rare Earth Elements” Oral presentation 

at North American Membrane Society Annual Meeting 2023, Tuscaloosa, Alabama, United States, 

13th May-17th May 2023 

iii) Behera, H.; and Madhavan, N.*, “Peptidic Scaffolds for Internally Functionalized Ion 

Channels”. Oral presentation at Chemistry in House Symposium, IIT madras, Chennai, August, 

2015 

 

POSTERS PRESENTED IN CONFERENCES AND SYMPOSIA  

(i) Behera, H.; Duncan, T. J.; Jogdand,  A. Hsieh, T-Y, Fica, A., Karnik, A., Dhiman, R., 

Samineni, L.; Oh, H.; Ganesan V.; Kumar, M.* “ Biomimetic Membranes for Lithium 

Separation” North American Membrane Society Annual Meeting 2025, Nashville, Tennessee, 

United States, 17th May-21th May 2025 

(ii) Behera, H.; Duncan, T. J.; Samineni, L.; Oh, H.; Ganesan V.; Kumar, M.* “ Lithium 

Selective Artificial Ion Channels for Lithium Separation” North American Membrane Society 

Annual Meeting 2024, Santa Fe, New Mexico, United States, 11th May-15th May 2024 
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(iii) Behera, H.; Duncan, T. J.; Samineni, L.; Oh, H.; Ganesan V.; Kumar, M.* “Ligand 

Appended Synthetic Ion Channels for Lithium Separation” Membranes: Materials and 

Processes, Gordon Research Seminar and Conference, Colby-Sawyer College in New 

Hampshire, United States, 27st July-2th Aug 2024 

(iv) Behera, H.; and Kumar M.*, “Biomimetic Artificial Water Channels for Lanthanide 

Separations”. Membranes: Materials and Processes, Gordon Research Conference, Colby-

Sawyer College in New Hampshire, United States, 31st July-5th Aug2022 

(v) Behera, H.; and Madhavan, N.*, “Methyl-6-(aminomethyl)-picolinate derived Substituted 

Macrocycles as Artificial Ion Transporters”. International Symposium on Macrocyclic and 

Supramolecular Chemistry, South Korea, July 2016. 

(vi)  Behera, H.; and Madhavan, N.*, “Small Peptidic Scaffolds for Internally Functionalized 

Pores”. RSC ROADSHOW AND SYMPOSIUM- 2014 , IIT Madras,  Chennai, November, 2014. 

(vii) Behera, H.; and Madhavan, N.*, “Octapeptides Derived from 

Methyl(aminomethyl)benzoate and Alanine as Artificial Ion transporters.” Chemistry in House 

Symposium, IIT madras, Chennai, August, 2013. 

 

RESEARCH EXPERIENCE  

Research Scientist, Research Associate & Research Fellow March 2021-present 

The University of Texas at Austin 

❖ Lead research on scalable biomimetic membranes for selective recovery of Lithium, 

lanthanides, and nutrients (e.g. ammonium ions). 

❖ Co-led proposal development and collaborations contributing to ~$5M in funded projects for 

the Kumar Lab. 

❖ Established and currently manage a state-of-the-art synthetic chemistry laboratory 

❖ Supervise and mentor 12+ research students; leading a synthetic chemistry team with expertise 

in organic synthesis and membrane science. 

Project 1: Lanthanide-Selective Artificial Membrane Channels for lanthanide Separation 

❖ Designed and synthesized a library of macrocycle-based organic molecules to serve as 

lanthanide selective artificial ion channels via multi-step organic synthesis. 

❖ Integrated these channels into lipid membranes and quantified selectivity (lanthanide vs. 

lanthanide; lanthanide vs. mono-/divalent ions) using electro-driven patch clamp techniques. 

❖ Collaborated with computational groups to validate and optimize channel design via MD 

simulations and ligand tuning. 

Project 2: Channel Integrated tissue like Scalable Membranes for Lithium Separation 

❖ Synthesized various di- & tri-block copolymers (PB-b-PEO, PI-b-PEO, PI-b-PEO-b-PI) via 

anionic polymerization and fabricated scalable lipid/polymeric membranes incorporating 

artificial lithium-selective channels. 

❖ Developed a scalable channel compatible biomimetic tissue-inspired platform with 3D 

interconnected bilayers arrays using jammed droplet interface bilayers. 
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❖ Engineered lithium-selective channels via hydrophobic residue modifications (e.g., peptide 

substitution in channel’s architecture) to improve scalable membrane compatibility. 

❖ Engineered tissue-mimetic membranes that deliver high Li⁺ flux while maintaining high 

Li⁺/M⁺/M²⁺ selectivity. 

Project 3: Membrane based Breathable and Protective Fabrics 

❖ Created membranes that simultaneously enable high water vapor transport and strong barrier 

protection against hazardous chemical and biological agents. 

❖ Developed a high throughput assay to accurately quantify simulated nerve agent 

absorption/transport through the developed membrane.  

Project 4: Thin film lamellar membranes for critical metal ion separation 

❖ Designed and synthesized various pillar[5]arene and suffer functionalized foldamer based 

lithium selective channels through multistep organic synthesis, 

❖ Quantified single-channel transport (ions/channel/s), ion transport kinetics and ion-ion 

selectivity for lithium over competing ions though electro driven transport measurements. 

❖ Synthesized triblock copolymers to fabricate channel integrated multilamellar thin film 

composite membranes for lithium separation. 

Project 5: Develop ammonium selective channels for nutrient recovery from waste water 

❖ Synthesized peptide with different lengths through microwave assisted automated peptide 

synthesizer to develop ammonium selective ion channels. 

❖ Developed novel concentration gradient (stopped flow fluorimetry) and electro driven 

transport assays to evaluate the ammonium transport and quantify their ion-ion selectivity. 

Project 6: Artificial water channels for potential desalination application 

❖ Standardized data analysis and interpretation of stopped-flow experiments to determine the 

single channel permeability of bioinspired and biomimetic artificial water transport channels. 

❖ Developed a high-throughput screening platform utilizing experimental results and MD 

simulation (collaboration with Prof. Venkat Ganesan) to develop water selective channels. 

Project 7: Thin-Film Composite molecular sieve membranes to separate light gases 

❖ Synthesized pillar[5]arene-based molecules and incorporated them into poly(arylate-amide) 

networks via interfacial polymerization to create selective molecular transport pathways. 

❖ Fabricated high-loading macrocycle composite films (crosslinking m-phenylenediamine, 

trimesoyl chloride, and pillar[5]arenes) that delivered higher molecular sieving performance, 

surpassing conventional polymer membranes under industrial conditions. 

 

Post-doctoral Research Associate, Fudan University,  September 2018-August 2020 

Project 1: Responsive artificial ion and water selective channels 

❖ Engineered gated ion channels for controlled cell membrane transport, exploring applications 

in selective cancer cell targeting without affecting healthier cells; 

❖ Synthesized organic molecules and peptides to develop artificial ion selective channels; 

❖ Developed spectroscopic and stopped-flow assays (vesicle-based, kinetic) to investigate 

ion/water transport mechanisms. 
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Project Research Scientist: IIT Bombay, India   September 2017-March 2018 

❖ Assisted in establishing a new chemistry laboratory for Dr. Nandita Madhavan. 

❖ Mentored students in organic synthesis and ion transport assays 

 

Ph.D., Chemistry IIT Madras, Chennai, India  July 2011-July 2017 

Project 1: Internally functionalized artificial pores to mimic membrane proteins 

❖ Synthesized various short chain peptides and engineered them to construct robust internally 

functionalized pores to mimic the function of natural cell membrane proteins; 

❖ Developed membrane transport assays to quantify ion transport and probe self-assembly across 

membranes. 

❖ Mentored Master & Ph.D. students to successfully complete their projects/thesis. 

Project 2: Macrocycle based chloride selective transporters as potential anticancer agent. 

❖ Developed a one-step condensation method to synthesize macrocycles based anion receptors; 

❖ Established structure-activity relationships by functionalizing macrocycles with membrane-

compatible arms to create efficient chloride-selective membrane transporters. 


