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HEALTHCARE TECHNOLOGIES • 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



NANOTOXICOLOGY

• Health
• In vitro assays

• Cytotoxicity
• Immunotoxicity
• Assay appropriateness
• Absorption across membranes

• In vivo
• Pharmacokinetics
• Pharmacodynamics
• Fate
• Clearance
• Accumulation

• Environmental 
• Impact on insect life: Bees!!
• Lasting impact on soils



CANCER NANOMEDICINE



 

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

NANOMEDICINES FOR CANCER THERAPY





METALLIC NANOPARTICLES

Magnetic nanoparticles

Gold

• 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.

• Detection at the cellular level
• Imaging using magnetic resonance

imaging (MRI)
• Targeted drug delivery and gene

therapy.



HYBRID NANOPARTICLES
MNP core

Polymer ‘cushion’

2nm gold seeds

Gold coating



Heat 
dissipation 

‘halo’

HNP HNP



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. 



A B1 B2 B3

C1 C2 C3

D1 D2

0

2

4

6

8

10

12

0 20 40 60

Te
m

pe
ra

tu
re

 c
ha

ng
e,

 o C

Time, seconds

0 μgmL-1

50 μgmL-1

0

2

4

6

8

10

12

-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12
Te

m
pe

ra
tu

re
 c

ha
ng

e,
 o C

Distance from irradiation point, mm

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-
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No laser

Laser



Hybrid 
NP

Exploited as 
‘nano’heater for 

cellular 
hyperthermia

Biocompatible 
coating

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

liposomes etc.

Surface 
functionalised with 
drug and targeting 

molecules via 
thermosensitive

linkers

Type 2

Type 3

Type 1



Upon heating 
thermosensitive
bonds break and 
drug molecules 
released

Uses:
Water soluble drugs

TYPE 2



DRUG CONJUGATION MECHANISMS

                             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thiolated PEG 

 

Negatively 
charged HNP 

Positively charged drug 
molecules 

SH 

SH 
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SH 
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Thiolated drug 
molecules 

Linker 



ELECTROSTATIC NANO-NINJAS

Malekigorji, M., Alfahad, M., Kong Thoo Lin, P, Jones, S., Curtis, A., Hoskins, C. 2017, Nanoscale,  9, 12735-12745
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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.



IN VIVO TUMOUR VOLUME
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DIELS-ALDER MEDIATED NANO-NINJAS 

Oluwasanmi, A et al.. 2017, Journal of Controlled Release, 266:355-364.



EVOLUTION OF TECHNOLOGY



SILVER – IRON OXIDE HYBRID NANOPARTICLES



ANTIMICROBIAL ACTION



LIMITATIONS



ONGOING WORK

• Active targeting
• Surface optimisation
• Mechanistic studies of cellular interaction 

and fate
• Imaging
• Manufacture scale-up
• In vivo pharmacokinetics



COLLABORATORS
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‘The place of useful learning’ 



THANK YOU FOR LISTENING ANY QUESTIONS?

@HoskinsLab
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Closing address
Professor Cameron Alexander

Dr Mark McAllister
Professor Martin Snowden



Thank you for attending
Please make your way to the 

Undercroft for coffee, exhibition and 
posters
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