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Bio-Micro-NanofluidicsLabc¢ Dr. PerezCastillejos

With Applications in:
ATissue Engineering
ABioMEMS and Bisensors

4 ATechnology creation and |-
Cone on patterned substratezﬂ d eve I O p m e nt

AEducational Tools in
Micro- and |
Nanotechnologies

Alntercellular
communication

Funding from NSF.

F. KungA.B.Shriraq R. PerezCastillejos andE. Ellen TowneAndersonPositional Effects on Synaptic Connectivity between Photorecgiptedgy.
Biol. 2015. (published online)

R.GomezBule R. Broto CerveraC-M. Hsiag R. PerezCastillejosIntegration of IndiunMicromirrorsfor Biosensing\pplicationsEm Mat. Res. 2013,
2(4):181185;doi: 10.1680/emr.13.00008

A.B.Shrirag A. Hussain, C.H. Cho, &dPerezCastillejos AdhesiveTape Soft Lithography for Patterning Mammalian Cells: Application to Wound
Healing Assay8ioTechnique2012,doi: 10.2144/000113928 (Selected 1of 7 highlights of 2013 by The Scientist).




Micro Flow Control Laboratorg Dr. Singh and Dr. I. Fische

Our group is working on a range of problems involving
complex fluids. Our goal is to develop novel theoretical
(numerical) and experimental methods for exploring
interesting features of dynamics, from both applied and
fundamental points of views. At present our work focuses
on:

A Bectricfield assisted selissembly oparticles

A Manipulationdeformable particles biologicalells,
drops, bubbles, et¢cby externally imposed flows and
electricfields

A Dispersiorof particles on fluidiquid interfaces

A Computational fluid dynamics of Newtonian,
viscoelastic and electrorheological fluids

Website:http:// centers.njit.edu/mfcqg/research/self
assembly.php

Funding from NSF

Selected publications:

P. Singh, et alScientific Repor#, 7427; DOI:10.1038/srep07427 (2014).

N.Musunuri D.Codjog B.Dalal I.S. Fischer and P. SingNA 31, 135145 (2014).

P. Singh, M. Hossain,Balal] S.KGurupathamand I. FischeMMRGC 45, 54 57 (2012).
S.KGurupatham et al.,Particle Technology®17, 288297 (2012).

P. Singh, D.D. Joseph and\Wbry, Soft matter,6, 431@4325 (2010).

P. Singh, D.D. Joseph, &Krupatham B.Dalaland SNudurupati PNA$106, 1976119764 (2009).
C.Verdier, C.CouzonA.Duperrayand P. SinglJournal of Mathematical Biolog$8, 235259 (2009).



http://centers.njit.edu/mfcg/research/self-assembly.php
http://centers.njit.edu/mfcg/research/self-assembly.php
http://centers.njit.edu/mfcg/research/self-assembly.php
http://centers.njit.edu/mfcg/research/self-assembly.php

Nano Carbons and Analytical Chemisgyr. Mitra

With Applications in:

Journal of

I_Yla_aterials Ch_er_niﬁq

Mesalination and Water Treatment

Acate and Biological Effects of Nano Materials
Alexible Batteries

AComposites and Coatings

ACatalysts and Adsorbents

AMembranes

ASolar Cells

AChemical Analysis and Sensors

Funding from¢ NIEHS, US DOE, NSF, NIH, US
EPA, US Army.

Lau,XinboC., Zhigian Wang, and Somenath MiBalar Energy Materials and Solar CEN8 R014): 6976.
ChintalDesai, Kun Chen and Somenath MiEaviron. Sci.: Processes Impat&@014): 518523.
ZhegiongNu, Raymond F. Hamilton AmdrijHolian Somenath MitraCarbon 68 014): 678686.
Bhadra Madhuleena Sagar Roy, and Somenath MiteesalinatiorB41 014): 115119.

Zhigian WangZhegiondNu and Somenath MitraAdvanced Material26(2014):970976.




ParticleProcess Engineering & Pharmaceutical
Nanotechnologyg Dr. Bilgili

W|th Applications in: Surfactant-Free, Redispersible, Nanocomposite Microparticles

for Fast Active Agent Delivery
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ANanoparticles & Nanocomposites

Mioavailability Enhancement & Modified
Release of Drugs

Colloidal

Particle
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ASterilefilterable Drug Suspensions r g O
AColloids, Pigments, and Coatings shell :

. 2.5% HPC/0.5% SDS
MOttom-up & TOdeWﬂ Particle Intensified Wet Milling for Preparation of Sub100 nm Drug
Formation Processes Particles and Sterile-filterable/Injectable Nanosuspensions

Arocess Intensification, Modeling, &
Optimization

Funding from¢ NSF, Boehringer
Ingelheim, Catalent Pharma
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Novel Nanosuspension Stabilization with Swellable Polymers

w: St 2.7 mm MU |t| _Scal e 4 @ Anionic Crosslinked Polymers
‘ : : (CCs, 55G) ——
W Process ~~— Soluble Polymer (HPMC) HPMC+CCS/SSG
Models

. Fenofibrate (FNB) Nanoparticles

Enhanced Steric + Kinetic Stabilization
Afolawemi Afolabi, Olakemi Akinlabi, and Ecevit Bilgilropean Journal of Pharmaceutical Sciebe@014) 75-86.
Anagha Bhakay, Mohammad Azad, Emmanuel Vizzotti, Rajesh N. Dave, and EcebitugjliDdévelopment and Industrial Pharmd€y014) 15091522.
Maxx Capece, Ecevit Bilgili, and Rajesh Dave. Chemical Engineering Scie2@®4] B7&330.
Ecevit Bilgili (Primary Inventor), Anagha Bhakay, Mohammad Azad, and Rajesh Dave. US Patent ApPliGatitsHh 2013/0295190 A1, Pending.
Ecevit Bilgili and Afolawemi Afolabiternational Journal of Pharmaceuti439 012 193206.



T SR SE

mm  Signal A=RBSD  EHT=10.00kV
To. S JTW

Research focuses on preparationmnafw metatbased composite
materials

Materials are studied usingray diffraction, electron microscopy,
thermal analysisand other techniques

Ignition and combustiorof materials is studied using custem
designed laboratory experiments

Applications of the materials include energetic formulations
(propellants, explosives, pyrotechnigsand materials foin-situ
energy sources

Funding from DOD

Contact:dreizin@nijit.edu 973596-5751; http://web.njit.edu/~dreyzin/
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Stem Cells and Tissue Engineering Ldkr. Cho

With Applications in:

APolymeric Biomaterials

AScaffold design and fabrication

ATissue Engineering

Alnjectable, multifunctional hydrogels
for tissue repairs

AStem cell bioengineering

AMicropatterningof cells and ECM

Funding from¢ NIH, Coulter
Foundation, BD Biosciences

Nolan Skop, Frances Calderon, Stevevison Chirag Gandhi, Cheul H. CAotaBiomaterialia[2013)
Derek Yip, Cheul H. Clgipchemical and Biophysical Research Communicati@d3) 327332

Ali Hussain, George Collins, Derek Yip, Cheul HB&he¢hnology and Bioengineerin@013) 637647
Nolan Skop, Frances Calderon, Cheul H. Cho, Chirag Gandhi,L&t&genJournal of Tissue Engineering and
Regenerative Medicin€2013)
Nolan Skop, Frances Calderon, Cheul H. Cho, Chirag Gandhi,L&t&gen, Molecular and Cellular Therapi€2014)




Cardiovascular Tissue Engineering and
Stem Cell Lalg Dr. Alice Lee

E RESEARCH AREAS

A To develop functional engineered cardiovascular tissues using novel biomaterials and custom
designed bioreactor systems

A To develop novel strategies to
enhance the growth of cardiac
and vascular tissuem vitro by
examining the effects of physical,
mechanical, and chemical stimuli
on stem cell differentiated
cardiac and vascular cells using
3D engineered tissue models

FORMATION OF
MICROVESSELS IN VITRO

STEM CELL-DERIVED
CARDIOMYOCYTES

NOVEL BIOMATERIALS/
SCAFFOLDS

(\u

A To develop vascularized iNnSUHN  peveLopmenT oF BiorReacTORS CARDIOVASCULAR ENGINEERED CARDIAC
producing tissues for diabetes AEGENERATION TISSUE MODEL
treatment

A To investigate tissue engineering
approaches to develop
microvascular formationn vitro




Electric Field Driven Phenomena in Colloids
under Microgravity iInlIS& Dr. Khusid

Motivation:

Understand underlying
physics by removing
masking effects of gravity
(particle settling, buoyancy
driven convection, etc.)
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Applications inmicro- & nano-
fluidics for:

AAerospace
AMedicaldiagnostics
ABiotechnology
AComplex materials
ADrug delivery
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Elele, Shen, KhusidNJI), Pettit NASA astronaut
Physical Review Lettet&4, 0545012015

Funding from NASA



ThermoChromic Paints and Bio Fuel Cajl3r. Igbal

A Thermo— and Chemechromic sensing paints and inks

A Plasma and electrochemical synthesis of
high energetic material: Poiyitrogen

A PN clusters as oxygen reduction
catalyst for fuel cells

Z. Wu, et al NgPolynitrogen Stabilizec
on Multi-Wall Carbon Nanotubes for
- OxygenReduction Reactions at

' Ambient ConditionsAngew Chem. Int.
Ed.2014 53, 12555; T.G. Manning and
Z. Igbal, Nitriding of Carbon Nanotube
US Paten8,317,978B12012

Raman spectra as a function of
increasing and decreasing
temp
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A CVD of large scale graphene and boron nanostructures TEM of large scale

CVDgraphene
Fundingg US Army ARDEC, SERDP, US DOE



Particle engineering for improved particulate composites

Dr. Rajesh N. Davé
Funding: NSF, Army/Navy, Industrial collaborations

Individually tastemasked Nanodrugparticles
ibuprofen particle embedded in quick dissolve
oral films

Acetaminophen surface decoratg
with nanoparticle

A Research focuses on preparatiomaino and micro particulate
composite materialdor pharmaceutical, agrochemical, electronic,
catalytic, and specialty chemicals

A Research infrastructure includes advanced particle and materials
characterization and processingquipment

A Our graduate students collaborate with
national and international groupsand
are part of NSF funded muliniversity
Center

A Our alumni are working in major industrial
companies and in US academia




