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RESEARCH PORTFOLIO

Nanotechnology




HEALTHCARE TECHNOLOGIES

Nanotechnology

Food Healthcare
Security Technologies

O

Nanotoxicology

Cancer Nanomedicine
Theranostics

Drug delivery

Image Guidance
Parasitology
Reproductive Technology
Antimicrobial Resistance
Regenerative Medicine
Cardiovascular Disease




FOOD SECURITY

Formulation of biorationals
Translated from medical
technologies
Multiple insect pests

* Aphids

* Thrips

* Full army worm

* White fly
Varied administration routes
Field trials

Nanotechnology

Healthcare
Technologies

Food
Security

Nanotoxicology



NANOTOXICOLOGY

Health
* In vitro assays
* Cytotoxicity
* Immunotoxicity
* Assay appropriateness
* Absorption across membranes
* Invivo
* Pharmacokinetics
* Pharmacodynamics
* Fate
* Clearance
* Accumulation
Environmental
* Impact on insect life: Bees!!
* Lasting impact on soils

Nanotechnology

Food Healthcare
Security Technologies

Nanotoxicology



CANCER NANOMEDICINE

The 5-year survival rate for
pancreatic cancer is now

2017

2014

Let’s continue to
increase survival!

2007

1999 2006 pancan.org/donate

PANCREATIC
CANCER

ACTION
NETWORK -




NANOMEDICINES FOR CANCER THERAPY

Nanoparticulate accumulation inside
tumour mass

Poorly formed tumour vasculature

Nanoparticles in bloodstream

Malekigorji. M, Curtis. ADMC, Hoskins. C. 2014, J Nanomed Res, 1(1):00004






METALLIC NANOPARTICLES

e Detection at the cellular level

* Imaging using magnetic resonance
imaging (MRI)

* Targeted drug delivery and gene
therapy.

Magnetic nanoparticles

* Chemically stable

* Biocompatibility

* Surface plasmon resonance (SPR)
SPR allowing strong absorption and
scatter at visible and near infrared
wavelengths upon irradiation
resulting in heating effect.

Gold



HYBRID NANOPARTICLES

Gold coating
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Irradiation

Incubate cells Reelaiinggone
: release of heat
‘ NS shock proteins
oS oe i Irradiation
Hybrid
Nanoparticles
(HNPs)
X%,

; Localised
Inject tumour tumour
with HNPs i
heating

Oluwasanmi, A., Malekigorji, M., Jones, S., Curtis, A., & Hoskins, C. (2016). Potential of hybrid iron oxide-gold nanoparticles as thermal triggers for pancreatic cancer therapy. RSC ADVANCES, 6(97), 95044-
95054.
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Oluwasanmi, A., Malekigorji, M., Jones, S., Curtis, A., & Hoskins, C. (2016). Potential of hybrid iron oxide-gold nanoparticles as thermal triggers for pancreatic cancer therapy. RSC ADVANCES, 6(97), 95044-
95054.



Hybrid
NP

Biocompatible

/ coating

Type 1

Exploited as
‘nano’heater for N7 Surface
cellular functionalised with

hyperthermia drug and targeting

molecules via
Type 3 thermosensitive

linkers

LAY

Incorporated into other drug delivery systems
such as amphiphilic polymers, dendrimers,
liposomes etc.



TYPE 2

Upon heating
thermosensitive
bonds break and
drug molecules
released

Uses:
Water soluble drugs
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? ELECTROSTATIC NANO-NINJAS
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Malekigorji, M., Alfahad, M., Kong Thoo Lin, P, Jones, S., Curtis, A., Hoskins, C. 2017, Nanoscale, 9, 12735-12745



Oluwasanmi, A., Al-Shakarchi, W., Manzur, A., Aldebasi, M.H., Elsini, R.S., Albusair, M.K., Haxton, K., Curtis, A., Hoskins, C. 2017, Journal of Controlled Release,
266:355-364.



/N VIVO TUMOUR VOLUME
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DIELS-ALDER MEDIATED NANO-NINJAS
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Oluwasanmi, A et al.. 2017, Journal of Controlled Release, 266.:355-364.



EVOLUTION OF TECHNOLOGY

Potential role of intratumor bacteria in mediating tumor
resistance to the chemotherapeutic drug gemcitabine

Leore T. Geller!:", Michal Barzily-Rokni?", Tal Danino® T, Oliver H. Jonas*®, Noam Shental®,
Deborah Nejman', Nancy Gavert'!, Yaara Zwang', Zachary A. Cooper’-8-+ Kevin Shee?,
Christoph A. Thaiss®, Alexandre Reuben8, Jonathan Livny2, Roi Avraham'?, Dennie T.
Frederick'!, Matteo Ligorio'2, Kelly Chatman'3, Stephen E. Johnston2, Carrie M. Mosher2,
Alexander Brandis'4, Garold Fuks'®, Candice Gurbatri'®, Vancheswaran Gopalakrishnan®,
Michael Kim8 Mark W. Hurd'’, Matthew Katz®, Jason Fleming®, Anirban Maitra'® David A.
Smith2, Matt Skalak3, Jeffrey Bu3, Monia Michaud'®, Sunia A. Trauger'3, Iris Barshack20-21,
Talia Golan?'-22, Judith Sandbank?, Keith T. Flaherty'2, Anna Mandinova®23, Wendy S.
Garrett>19:24 Sarah P. Thayer2®, Cristina R. Ferrone26, Curtis Huttenhower22’, Sangeeta N.
Bhatia2-28.29.30,31,32,33 Djrk Gevers22, Jennifer A. Wargo’-8, Todd R. Golub34:35:36.# and
Ravid Straussman'#¥




SILVER — IRON OXIDE HYBRID NANOPARTICLES

. Iron oxide nanoparticles
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ANTIMICROBIAL ACTION




LIMITATIONS




ONGOING WORK

* Active targeting

* Surface optimisation

*  Mechanistic studies of cellular interaction
and fate

* Imaging

*  Manufacture scale-up

* In vivo pharmacokinetics
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‘The place of useful learning’ KEEEE
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