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Indian
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EDUCATION





Indian Institute of Technology (IIT Bombay)





Ph.D. in Bioengineering (1994)

AMU Aligarh, India

M.Sc. in Biotechnology (1988)

B.Sc. in Chemistry major (1986)

RESEARCH AND TEACHING EXPERIENCE

2005-continue
Professor & Head, Department of Biotechnology, P.A. College of Engineering, Mangalore, Karnataka, India

2004-2005
Research Assistant Professor, Departments of Bioengineering and Orthodontics, University of Illinois at Chicago, IL, USA
· Stem cell research to develop bone and cartilage constructs starting with mesenchymal stem cells and using varieties of biomaterial scaffolds.

· AFM (Atomic Force Microscopy) characterization of cells and biomaterials (hydrogels and nanofibers) for nanomechanical properties

· Direct graduate students in laboratory research

2001-2004
Postdoctoral Fellow, Department of Surgery and Biomedical Engineering Institute, The Pennsylvania State University, Hershey, PA, USA
· Principal Investigator of Surgery Feasibility grant to study individual cell-cell binding study using bio-nanotechnology approach; single ligand-receptor force assay using antibody-blocking strategy; effect of shear force on ligand-receptor binding strength.

· Atomic Force Microscopy for 3D Bio-Molecular imaging; Peptide ligands and receptor binding study, Biomimetics using lipid vesicles and membrane protein, Cell-Cell and protein-Biomaterials interaction.

· Surface modification/derivitization for preparation of model surfaces (Plasma cleaning, Self Assembled Monolayers and model supported lipid bilayer); covalent linkage of protein molecules to AFM probe and model surfaces to measure protein-protein and protein-surface interaction forces in pico Newtons.

· Directed laboratory assistance for graduate students.

2000-2001
Visiting Scientist, Albert Einstein College of Medicine of Yeshiva University, Bronx, New York, USA

· Established custom-made set-up of Evanescent wave microscopy for the study of flagellar motor proteins at MBL, Massachusetts during summer research
· Expressed and isolated flagellar rotor complex from E. Coli; Worked with chimeric GFP-Cytosolic Motor Proteins, viz., GFP-Fusion (Chemotactic) Protein (GFP-Che-Y and Che-Z) expression in E. Coli;

· Isolated GFP-tagged Che-Y and CheY-Z gene containing plasmid DNA from E. Coli. 

· Restriction analysis and gel extraction for obtaining the pure plasmid DNA and further sequencing the gene fragments coding motor protein subunits to confirm its purity. 

· Transformation of different strains of Bacteria with Che-Y and Che Y-Z genes in order to have more yields. 

· Visualization of fluorescent bacteria (due to GFP-tagged protein expression) under Total Internal Reflection Fluorescence (TIRF) Microscopy.

1998-2000 Senior Research Associate, IIT Bombay, India

· Served as Principal Investigator of independent research grant

· Established laboratory set up for intravital microscopy and digital imaging for the study of microcirculatory Physiology in animal models (Rat)

· Guided student for Master’s Thesis project

· Instructed graduate courses like Clinical Physiology and Physiological Measurements & Quantitative Physiology and laboratory courses 

1997-1998
Senior Research Associate, Sree Chitra Tirunal Institute for Medical Science and Technology (SCTIMST), India

· Hemocompatibility of biomaterials for the development of Oxygenator

1995-1996
STA Fellow, National Cardiovascular Center Research Institute (NCVC), Osaka, Japan

· Extensive experience with animal handling (Rats and Cats) to study microcirculatory physiology

· Intravital fluorescence videomicroscopic observation of rat and cat pial microcirculation

· Served as Principal investigator of independent research grant from SASAGAWA Health Science Foundation

1993-1994

Research Associate, IIT Bombay, India

· Hemorheology in cardiovascular diseases

AWARDS AND HONORS

1988
GATE (Graduate Aptitude Test in Engineering) an All-India Examination conducted by the five IITs and IISC, Bangalore, on behalf of the Ministry of Human Resources Development (MHRD), Government of India, to identify meritorious and motivated candidates for admission to Postgraduate Programs in Engineering at the National level. Qualified in GATE-88
1991
NATO-ASI Fellowship awarded by NATO (North Atlantic Treaty Organization) to participate in the extensive workshop on the “Frontiers in Cardiovascular Engineering” held in Spain. 

1995
Science and Technology Agency (STA) Fellowship awarded by Japan International Science and Technology Exchange Center (JISTEC) and Research and Development Corporation of Japan (JRDC). 

1997
Senior Research Associate ship awarded by the Council of Scientific and Industrial Research (CSIR), India

1997
Young Muslim Scientist Award in Biological Sciences Awarded by The Muslim Association for the Advancement of Science (MAAS), Aligarh, India

1998
Junior Investigator Award for a research paper “Quantification of blood hyperviscosity in hypertension and its regulation“ presented in the “Third International Symposium on Atherosclerosis, Thrombosis and Transfusion”, New Delhi, India

2007
Summer Research Fellowship-2007 awarded jointly by Indian Academy of Sciences (Bangalore), Indian National Science Academy (New Delhi), National Academy of Science (Allahabad). 
COURSES OFFERED

Theory: 
BT831: Nanobiotechnology 

BT53: Biosensors and Bioinstrumentation


BT65: Health and Pharmaceutical Biotechnology (Stem Cell Unit)

BT56: Bioinformatics
BT72: Upstream Process Technology

Laboratory: BTL58: Bioinformatics

RESEARCH SUPPORTS (FUNDED PROJECTS)

Completed Research Supports:

Surgical Feasibility Grant, Hussain (PI)



07-01-2002 – 06-30-2004

Department of Surgery, Milton S. Hershey Medical Center, College of Medicine, Penn State University, USA

Quantitative Force Measurement of Receptor-Ligand Binding in Cell Adhesion

The major goals of this project are the obtain measurements between a novel T-cell modified

AFM probe and a cultured endothelial cell layer and to determine the role of fluid flow on these interactions.

Role: PI
HR/OY/E-05/97 Hussain (PI)




07-01-1998 – 06-30-2000
Department of Science & Technology (DST), Govt. of India, under the Young Scientist Scheme

Computer Image Processing for Microcirculation Hemodynamics

The goal of this study was to evaluate leukocyte margination, sticking and rolling in post capillary venules at low flow state in animal model and storing and processing the video images on computer. 

Role: PI

Sasagawa Health Science Foundation, Hussain (PI) 

03-01-1995 – 02-28-1996

Sasagawa Health Science Foundation, Japan

The goal of this study was to make an In vivo measurement and analysis of cerebral microvascular flow distribution and regulation using a multiple-fiber laser Doppler flowmetry and an intravital videomicroscopy.

Role: PI

OTHER INFORMATION

Conference Talks (2002 till date):





Vistas of Nano Application, ICC-I Bangalore, India (January 2006)



SBMAO, IIT Delhi, India (February 2006)

ASAIO's, Chicago, IL, USA (June 2006) 

SFB, Memphis, Tennessee, USA (April 2005)

Biophysical Society, Baltimore, MD, USA (February 2004)

SFB, Reno, Nevada, USA (April 2003)

SFB, Tampa, Florida, USA (April 2002)

Biophysical Society, San Francisco, CA, USA (February 2002)

Invited Talks:





King Abdul Aziz University, Jeddah, KSA (November 2007)

CMC Vellore
(July 2007)

SNIST, Hyderabad (March 2007)

TEAM-Tech, IISc. Bangalore (March 2006)

NITTE, Karnataka (February 2006)



NITTE, Karnataka (October 2005)



JMI, New Delhi (May, 2005)



Interdisciplinary Unit of Biotechnology, AMU, Aligarh (May, 2005)



Zakir Hussain College of Engineering, AMU, Aligarh (April, 2005)



IIT Roorkee (April, 2005)



IIT Kanpur (March, 2005)



IIT Delhi (February, 2005)

Reviewer/In editorial board:





In editorial board “Trendz in Biotech” A ICBio publication, Bangalore, India



Reviewer for the Journal of Artificial Organs

PROFESSIONAL MEMBERSHIPS

Society For Biomaterials & Artificial Organs, India  (Life Member)

Biomedical Engineering Society (BMES), Landover, MD, USA (2002-2003)

Society For Biomaterials (SFB), Minneapolis, MN, USA (2002-2003)

Biophysical Society (BS), Bethesda, MD, USA (2002-2004)


   Society For Biological Chemistry (SBC), Bangalore, India (Life Member)

PUBLICATIONS

In Journals

1. Naama L., Hussain M.A. and Mao J.J.(2008): Investigation of Nano-mechanical properties of Annulus Fibrosus using Atomic Force Microscopy. Micron (in press).

2. Yourek G., Hussain M.A. and Mao J.J. (2007): Cytoskeletal Changes in Mesenchymal Stem Cells During Differentiation. ASAIO Journal 53: 219-228. 
3. Xin X., Hussain M.A. and Mao J.J. (2007): Continuing differentiation of human mesenchymal stem cells and induced chondrogenic and osteogenic lineages in electrospun PLGA nanofiber scaffold. Biomaterials 28(2): 316-325. Epub 2007, Sep 27.

4. Clark P.A., Clark A.M., Rodriguez A., Hussain M.A. and Mao J.J. (2007): Nanoscale characterization of bone-implant interface and biomechanical modulation of bone ingrowth. Materials Science and Engineering C 27: 382-393.
5. Clark P.A., Rodriguez A., Sumner D.R., Hussain M.A. and Mao J.J. (2005): Modulation of bone ingrowth of rabbit femur titanium implants by in vivo axial micromechanical loading. Journal of Applied Physiology. May; 98(5): 1922-9. Epub 2005 Jan 7.

6. Hussain M.A., Agnihotri A. and Siedlecki CA (2005): AFM imaging of ligand binding to platelet Integrin aIIbB3 Receptors Reconstituted into Planar Lipid Bilayers. Langmuir 21(15): 6979-6986.
7. Hussain M.A., Siedlecki CA (2004): The platelet integrin alpha(IIb) beta(3) imaged by atomic force microscopy on model surfaces. Micron 35(7): 565-573.
8. Hussain M.A., Merchant S.N., Mumbasawala L. and Puniyani R.R. (2004): A decrease in effective diameter of rat mesenteric venules due to leukocyte margination induced by pentoxifylline – A videomicroscopic observation. Microvascular Research 67(3): 237-244.

9. Hussain, M.A., Puniyani, R.R.(1999): Relationship between Power Law Coefficients and Major Blood Constituents Affecting the Whole Blood Viscosity, Journal of Biosciences 24(3): 329-337.

10. Hussain, M.A., Murali, C.V., Willi, P., Bhuvneshwar, G.S. and Sharma, C.P. (1998): Comparative complement activation study of polypropylene hollow fibers of two different make under static condition. Journal of Biomaterials Applications 12: 300-320.

11. Hussain, M.A., Puniyani, R.R. and Kar, S. (1996): Blood perfusion studies in cerebrovascular accidents, hypertensives, diabetics and healthy controls. Clinical Hemorheology 16(2): 165-176.

12. Hussain, M.A., Puniyani, R.R. and Kar, S. (1995): Blood viscosity autoregulation factor in cerebrovascular accidents and high risk cases - A new approach. Clinical Hemorheology 15(1): 61-71.

13. Khan, M.M., Puniyani, R.R., Huilgol, N.G., Hussain, M.A. and Ranade, G.G. (1995): Hemorheological profiles in cancer patients. Clinical Hemorheology 15(1): 37-44.

14. Hussain, M.A., Puniyani, R.R. and Kar, S. (1994): Quantification of blood viscosity using power law model in cerebrovascular accidents and high-risk controls. Clinical Hemorheology 14(5): 685-696.

15. Hussain, M.A., Puniyani, R.R. (1997): Microcirculation and Image Engineering: Promises of Laser Doppler Flowmetry - From Monitoring to Imaging. JAPI 45(12): 967-971.

16.  Hussain, M.A., Puniyani, R.R. (1995): Hemorheology in cerebrovascular accidents - An overview. JAPI 43(4): 283-286.

Book Chapter

1. Hussain, M.A. and Niimi H. (1998): Hemorheology and Brain Microcirculation. In: Applied Clinical Hemorheology, Puniyani R.R. and Niimi H. (Eds), Quest Publications, Mumbai, India, pp. 62-93.

Selected Full length Papers Published in Conference Proceedings

1. Hussain, M.A., Yourek, G. and Mao J.J. (2006): Nano-Mechanobiology of Drug-Induced Cytoskeletal Structure Changes In Mesenchymal Stem Cells Before and After Differentiation Into Bone and Cartilage Forming Cells. In: Proceedings of XVI Conference of Society for Biomaterials and Artificial Organs – India, on Biomaterials, Tissue Engineering and Medical Diagnostics (in press).

2. Hussain, M.A. (2006): Nanotechnology for Implants, Devices and Stem Cell Based Tissue Engineering. In: Proceedings of All India Seminar on Vistas of Nano Applications. 6-7 January 2006, IE(I)-KSC, Bangalore, India. pp. 99-103.

3. Hussain, M.A., Nakajima, T. and Niimi, H. (1996): The time-change of cell-free layer in cat cerebral microvessels in halothane induced hypotension: Dependence of layer thickness on flow shear rate. In: Microcirculation annual (1996), Japanese Society for Microcirculation. Eds. Tsuchiya, M., Asano, M. and Tsushima, N. (Nihon-Igakukan, tokyo, Japan), 12, pp. 109-110.

4. Hussain, M.A. (1995): In-vivo measurement and analysis of cerebral microvascular flow distribution and regulation using a multiple-fiber laser Doppler and an Intravital videomicroscopy. In: Annual Report of Sasakawa Health Science Foundation, (3), pp. 69-71.

5. Hussain, M.A. and Puniyani, R.R. (1994): Microcirculation and hemorheology in cerebrovascular accidents and hypertension: An application of laser Doppler flowmetry. In: Proceedings of 16th Annual Intíl Conference of the IEEE Engineering in Medicine and Biology Society (EMBS), Engineering Advances: New opportunities for Biomedical Engineer 1994. 1, pp. 39-40.

6. Puniyani, R.R., Khan, M.M. and Hussain, M.A. (1994): Radiation effects in malignancy: a study using laser Doppler flowmetry In: Proceedings of 16th Annual Intíl Conference of the IEEE Engineering in Medicine and Biology Society (EMBS), Engineering Advances: New opportunities for Biomedical Engineer 1994. 2, pp. 956-957.

Selected Abstracts

1. Hussain M.A., Yourek G. and Mao J.J. (2006): Nanomechanobiology of Cytoskeletal Changes in Mesenchymal Stem Cells. Presented at ASAIO's 52nd Annual Conference held in Chicago, IL, USA, June. 

2. Hussain, M.A., Yourek, G. and Mao J.J. (2006): Nano-Mechanobiology of Drug-Induced Cytoskeletal Structure Changes In Mesenchymal Stem Cells Before and After Differentiation Into Bone and Cartilage Forming Cells. Presented in the XVI Conference of Society for Biomaterials and Artificial Organs – India, on Biomaterials, Tissue Engineering and Medical Diagnostics, IIT Delhi, February 24-26.

3. Xin X., Moioli E.K., Hussain M.A. and Mao J.J. (2005): Characteristics and proliferation of human mesenchymal stem cells seeded in electrospun PLGA nanofibers. Presented in the Society for Biomaterials 30th Annual Meeting, Memphis, Tennessee, USA, April 27-30.

4. Hussain M.A. and Siedlecki C.A. (2004): Functional AFM imaging of ligands binding to platelet integrin IIb3 receptors reconstituted into planar lipid bilayer. Platform presentation made at 48th Annual Meeting of Biophysical Society, Baltimore, MD, February 14-18. Original Abstract Control Number: 04-A-1472-BPS
5. Hussain M.A. and Siedlecki C.A. (2003): Atomic Force Microscope Imaging of Nanogold Labeled RGD Peptides Bound to Platelet Integrin (IIb(III. Presented in the Society for Biomaterials 29th Annual Meeting, Reno, Nevada, USA, April 30- May 3.
6. Hussain M.A. and Siedlecki C.A. (2002) “ Atomic Force Microscopy of Platelet Integrin (IIb(IIIa Adsorbed on Model Surfaces. Presented in the Society for Biomaterials 28th Annual Meeting, Tampa, Florida April 24-28.
7. Hussain M.A. and Siedlecki C.A. (2002): The structure of the platelet integrin (IIb(IIIa on model surfaces imaged by Atomic Force Microscopy (abstract): Platform presentation made at 46th Annual Meeting of Biophysical Society, San Francisco, CA, February 23-27.

