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* 1in 7 Australians suffer from lung inflammation

* Chronic obstructive pulmonary disease (COPD) & asthma

* Third leading causes of death, >4 million deaths.

* Tobacco smoking and household air pollution major risk factors
*Ultrafine nanoparticles <100 nm major contributing factor

Normal Lung ‘Inflamed Lung
and Airway and Airway

Influenced by size, shape, charge, chemistry,
adsorbed contaminants...

Are nano-plastics arisk factor?

Current Drug Delivery 46:176-90, 2014; Occup Environ Med. 74:868 , 2017;
Expert Rev Respir Med. 12:941, 2018; Hum Immunol. 81:634, 2020 ; P RMIT
https://www.who.int/news-room/fact-sheets/detail/chronic-obstructive-pulmonary-disease-(copd) UNIVERSITY



Polystyrene (PS) is a common environmental plastic

* PS microparticles (PSMP) 3 particles/m?3

* PS-nanoparticles (PSNP) 13 particles/m3

* Invitro positively charged PSNPs in human alveolar macrophages and show toxicity

* Intranasal administration positively charged PSNPs facilitates brain entry

Gaston et al., 2020,Roshanzadeh et al., 2020; Liu et al., 2022

Negatively charged PSNPs

Inert and non-toxic in mice when
injected, in sheep (in-house) and
rats (ICP Firefly)

No inflammatory ERK or TNF

pathway induction on murine DC
Karlson et al. (2013)

NO. OF CONSUMER PRODUCTS
USING NANOMATERIALS

Non-toxic
Non-inflammatory

The global nanomaterials market valued
at USD 11.99 billion in 2022
and USD 61.96 billion by 2032

Already in human medical products
(PSMP&PSNP in human bone cement)
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Presenter Notes
Presentation Notes
Nanoparticles are found all around us in nature every day. Nanoscale materials are all around us, in smoke from fire, volcanic ash, sea spray, as well as products resulting from burning or combustion processes. Some have been put to use for centuries.

For example zinc oxide (ZnO) and titanium dioxide (TiO2) have been used as active ingredients in sunscreens for decades because of their ability to absorb ultraviolet rays and reflect back much of the other remaining sunlight. But they are both white — the reason many sunscreens leave a white residue on the face. When shrunk to nanometre size however, they become transparent without losing their light reflecting or absorbing abilities. 




Effect of negatively charged 50 nm PSNPs or 500 nm PSMPs on the lung
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Nanoparticles are primarily taken up by dendritic
cells in the lung and microparticles by macrophages
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50 nm but not 500 nm down-regulated MAPK, Jak-STAT and PI3K
pro-inflammatory signalling pathways
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But what about
downstream

consequences of % _
exposure? |
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Decrease lung inflammation ....and enhance clearance of influenza virus
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PSNP pre-treatment
increases TNFR2+ Treg/T
effector ratio upon allergen
challenge

PSNP CD103 DC activation
correlates with TNFR2+Treg
expansion

Lung CD4*CD25*

% TNFR2*Foxp3*
*

600017

60001

40001

30009

MFI Lung CD86
of CD103* DC

R?=0.6789
*4p<0,0001

2000 T
0 10

Lung TNFR2*Foxp3* Treg (%)

1
0

Lung CD4*CD25*
+

«

=

a 80

Illl- 60

P

L 40 i R
E 20

RX 0

2 Wy
%& #\o &\o
-] ﬁﬁ
&
0 6000
RO
OD 5000
+
2
o - 40001
-0
L O 30001
Y
20

Lung CD4*CD25~

0
8
6
4
2
0

*AK  kkek

R?=20.5155
*p<0,0001

2000

L] L]
i 40

Lung Ki67* of TNFR2*Foxp3* Treg (%)

Mohamud et al., Front.
Immunol., 2017



Novel homeostatic mechanism

@ Negatively charged PSNPs in the lung:
* imprintinthe lung for resilience to allergic airways inflammation

* potentially non-specifically enhance immunity against viruses



Debate
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Health implications
of plastics in our
ecosystem

Ending Plastic Waste Symposium - Tuesday 6
August 2024

Facilitated by Professor Magdalena Plebanski
(RMIT University)

SRMIT 2
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Cooperative Research Centre

Growing the circular economy for plastics
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