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Multi-functional Nanofibrous Materials & Hybrid Aerogels

Rheology & Tribology

Multifunctional Hybrid Aerogels from Electrospun Nanofibers
Dr. Tahira Pirzada, Vahid Rahmanian, Muhammed Ziauddin

Injectable bio-based hydrogels | Prottasha Sarker

* Rheological characterizations to understand the pre-gel injectability, gelation kinetics,
and vyielding behavior of collagen and extracellular matrices (ECM) based hydrogels for
drug delivery applications

PVP-Titania Aerogels

Nanofibers L — Collector Antibacterial

e
syringe TiO; PVPst ution

 Improving mechanical properties of hydrogels via incorporation of morphology- L
controlled biodegradable tannic acid particles ey
Sol-gel electrospinning <
g
N ( . B =
N WCsIsny ohl é @ =
_- <+ \4— g.
o : b
). A g
Freeze Drying High-speed =

homogenization

‘ 250000£200090¢
Z 0000000000
4 NANONNNNNNENAN

UNONNNNNNONANN

Collagen

Tannic acid particles with Aerogels

different morphologies -+ R
\\‘III:)‘*V(.:»»’_A,“ PR ol

Biodegradable Material Platforms for Sustainable Agriculture

Dr. Tahira Pirzada, Mariam Sohail
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Cellulose Nanofibrils

 We develop controlled and targeted delivery systems (seed treatments, coatings, MATWLS
Rheology and applications of surfactant-free cellulose-acetate based Pickering emulsions foliar sprays) from biodegradable polymers and recycled plant wastes . ’
Mariam Sohail * Efficiency of the delivery systems is verified via in-situ assays, greenhouse and field
trials - : | Q NN
* Correlating emulsion microstructure and rheological behavior of biocompatible Pickering Srep.c Lt Blodegrrggapt:tzt;ncagcr;ses e Encapsulation ) e Qi twcnona amoons
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Molecular origins of Epoxy — Metal Adhesive Interactions| Pallav Jani
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Fluid dynamics and rheological parameters that influence hollow fiber formation g - smmmwey
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* Characterizing the influence of inertial, viscoelastic, and capillary forces on hollow fiber fé;t’% % Fh |pTyAS| > 1B 9
formation SnoO, ]
Computational Fluid Dynamics (CFD) o e - . nt Endothermic
astes o 1 , ot ) _ : : Es _ Fri : N :
simulations to understand polymer flow penehalhienyes | N Ebing et B i w— - . - /:;é
A Bulk flows of viscoelastic fluids through a 4C ho"ow fiber die A ; ~
s Epoxy resin '
P s\\\\\h = | Entangled . . . . : : -
5 A ispersions of bi r I lymers for foliar lication '
e G| Meis - 4C die configuration queous dispersions of biodegradable polymers for foliar applicatio @ ® G | —e¢
$ o £ /\o(\0 % | | Mol Ié ti |
p 4 ADVANCED arrae
- Dilut | adherence i NIl : ' S
'}z . R ’ MATERIALS Integration of antimicrobial peptides with nonwoven substrates| Eduardo Barbieri
RC) nolds Number, Re ,\ v - SUSTAINABLE CROP PROTECTION
~ O Inviscid & \'&: =y | 7 , £ /V
,606 -b Jets - ”?;f%{:\\ Y g &//
< & "‘.."{, . Cs
\‘}&5@ Oh~2 = Re/Ca &{! ﬁ'*”‘ -
N Viscous . y <3 .
s Threads \ rainfastness bers”” M, TVX o "y .
Fibers TR, L o
Free surface f[lows .v / .,
of Newtonian fluids ,'. Peptlde |Oaded : \6 \.‘
,v, °~ microgels : \ \

formulation sustained release

Recent Alumni
2023: Vahid Rahmanian, Zeus Industrial Products

EASTIVIAN BILLe& MELINDA
2022: Srivatsan Ramesh, Bridge-Bio

(GATES foundation
2021: Siyao Wang, Applied Materials | Soo Ah Jin, Catalent | Camden Cutright, Micropore Technologies Ltd. ‘[HE NONWOVENS

2020: Barbara Farias, BASF | Emily Facchine, Syngenta | Ria Corder, Assistant Prof at Univ. Tennessee, Knoxville A ‘\ _A 8 KENAN INSTITUTE
SZINSTITUTE & IIT

Tguvensin NC STATE UNIVERSITY

N

MEY /}zms c} ‘M uu] /iﬁ LCan # ]} uu/z”mz



mailto:khan@eos.ncsu.edu

