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A reminder to enjoy what we do

The mind is a chaos of
delight

—Charles Darwin, 1832
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* PhD

« Nanomaterials
 Genetic toxicology

» Postdoctoral research
e RiskGONE & NanoInformaTIX
« CHIASMA

* Collaborations

 Short case study on PFAS
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PhD Research
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Fig. 5 ENM uptake in monocultured TT1 cells exposed to a amine-FLG ar
were observed within membrane-bound vesicles outside of the nucleus. |
the graphene materials) did not appear to influence uptake. Quantitative |
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JOURNAL ARTICLE
Tungsten carbide—cobalt can function as a particle
positive control for genotoxicity in vitro in specific
cell lines 3

Michael J Burgum, Stephen J Evans, Ilaria Zanoni, Magda Blosi, Gareth J Jenkins, Shareen

HDoak =
5 e
B —e— Cell Viability Wl Genotoxicity A
150 4 -e- Plating [ Mutation
. = Efficiency Frequency
Il Lysis @ FPG = - g 200 200
" 50 9 3 5 =
b - = 100 ° o P 3
B a0 2 g 5 150 150 3
2 3 2 3 2 )
30 [} >
= - Z s . = 20 100 2
@ S 3
20 3 1 S 3
z § %'g
E 10 i . %, o o g
0 [] 10 20 50. 100 MMS N H 10 20 50 100 MMS
0 10 20 50 100 MMS WC/Co Concentration (ug/ml) WC/Co Concentration (ug/ml)
WC/Co Concentration (ug/ml) B
D -e- Cell Viability Wl Genotoxicity B = Platng B3 Mutation
I Lysis @ FPG 150 o rd & Efficiency Frequency
250 £ 200 200
W g 3 3 5
h b E 100 2 % 150 150 3
= = B e »
E 30 o ] 2 g
- 3 3 T —3F— 5 100 3
; 20 = 50 & £ s
F 3 1 £ 50 - % ‘o
= 10 w ©
£ 2 5
® 0 0 g 0 [
0 10 20 50 100 MMS 0 10 20 50 100 MMS o 0 10 20 50 100 MMS
WC/Co Concentration (ug/ml) WC/Co Concentration (ug/ml)

WC/Co Concentration (ug/ml)

CHIASMA
)

Mutation

A« cellviaviity = F
requency

200

Y

i

Cell Viability (%)
8

0 1 5 10

20 MMS

NM400 Concentration (ug/ml)
NanoGenoTox Dispersion

- Cell Viabiity £ Mtation
200 requency

g

Cell Viability (%)
g

@
-

o 1 5 10

20 MMS

NM400 Concentration (ug/ml)
High-Shear Mix Dispersion

30 120
3
b ° é § ¥ 3 100
8
2 2 80
o
= 60
S
R 10 40
.‘H,,,,,;V‘_‘-i I 7))
0 T T T 0
[ 25 50 75 100
NM400 Concentration (pg/ml)
NanoGenoTox Dispersion
30 120
& Q 100
» -] o )
o
20 80
z I
& ]
= 60
=
= 10 40
gt — 3 ————o 2
0"y T T T —0
0 25 50 75 100
NM400 Concentration (ug/ml)
High-Shear Mix Dispersion
30 + 120
S °
o= 0. 0@ 100
3 ¢
e 2 80
o
= 60
[
z 10 40
B
\r/'"f*'\‘ ——4$ 120
0 T T T —0
0 25 50 75 100
NM400 Concentration (pg/ml)
NanoGenoTox Dispersion
30 120
. [} o © 100
8 o °
S 20 80
o
= 60
=
= 10 40
20
e®e o .
0

T T
o 25 50 75 100
NM400 Concentration (pug/ml)
High-Shear Mix Dispersion

Replication index ©

Replication index ¢

Replication index ¢

Replication index ©

Replication index ¢

Replication index ©

Replication index ¢

Replication index ¢

30 120
* {8000 o $ 100
- il
Q
$ 2 80
o
= 60
=
R 10 40
H}\i""""+ﬁ_ T *raw
0~ T T T 0
0 25 50 75 100
NM401 Concentration (pg/ml)
NanoGenoTox Dispersion
30 120
-
L > SR 100
8 3 -] s - S—
g 2 80
o
= 60
=
= 10 40
b, 20
0=y T T T 0
0 25 50 75 100
NM401 Concentration (pg/ml)
High-Shear Mix Dispersion
30 120
] %
®: o b o (100
8
€ 2 80
o
= 60
c
= 40 40
L * e —
20
T T T T 0
0 25 50 75 100
NM401 Concentration (ug/ml)
NanoGenoTox Dispersion
30 120
ERLY 100
) ‘} .
? o — 5
Q
S 2 80
[
- 60
=
° 10 40
20
et —— o o
0t T T T 0
0 25 50 75 100

NM401 Concentration (pg/ml)
High-Shear Mix Dispersion




OECD GD No. 359

mutagenesis JOURNAL ARTICLE
Adapting the in vitro micronucleus assay (OECD Test [0:BASE

Guideline No. 487) for testing of manufactured We create chemistry
nanomaterials: recommendations for best practices

3

Michael J Burgum, Clarissa Ulrich, Natascha Partosa, Stephen J Evans, Caroline Gomes,
Svenja Berit Seiffert, Robert Landsiedel, Naveed Honarvar ™=, Shareen H Doak ™=

JRC TECHNICAL REPORT
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Advice

° Qes ea rC h fu n d i n g m %ﬁi‘ﬁi" Handbook of:::er:r:;t:crisolsforConcer :
. — e Chapter 10 - Considerations for the Human
» Publish

Health Implications of Nanotheranostics

e Research Visits — .

* BASF ST e
« The Health Effects Laboratory at NILU '
 National Institute of Biology, Slovenia

e International conferences
e Build a network
* Lecturing
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Applying new-approach methodologies to
the genotoxicity testing of ‘forever’
chemicals
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Perfluorooctanesulfonic acid (PFOS)
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Fire fighting

: foams )
Pesticides Fast food

and herbicides packaging

[suampoo] |

Mining
and oil well
surfactants

Non-stick PFAS
cookware Sources

Personal
care products

Paints

Floor
polishes

Photographic
processes

Aviation Stain resistant
hydraulic Mist products
fluids suppressant
in metal plating
industry
|

Illustration of example applications of PFAS (source US Dpt. Of
defence).
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‘Forever Chemicals'’

« Half Life
 Short chain (PFBS; C4) ~44 days
 Long chain (PFOA; C8) ~2.7 years Perfluorooctanoic acid (PFOA)
« PTFE / TEFLON
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PFAS Whack-A-Mole

e PFOA & PFOS:; 4 PPT
e GenX; 10 PPT
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PFAS Exposure

O <
aP 1%

» Typical of the general
population

 Increased risk for adverse
health effects

2ong/mi |
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PFAS FREE WATERPROOFING

supply chain; no known

o reduce PFAS use

We eliminated harsh fluorocarbon chemicals i

od packaging by the end

of 2025

from our waterproofs in 2017, maintaining the
. . d packaging by 2025

highest water repellent standards without

compromising the environment.

to removing PFAS from
od packaging by the end
of 2021; no confirmation received
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We use cookies to ensure that we give you the

S Yes @

co Yes @
Sainsbury's Yes @
Waitrose Unknown @

We use cookies to ensure that we give you the best experience on our website. If you continue using the site, we'll assume that you are happy to receive all cookies on this website. Read more >




PFAS Alternatives

Application Function of PFAS Alternative

Non-stick cookware Low friction coating, Ceramic, cast iron
thermally stable

Clothing UV-stable, water- and oilproof Polyurethane

Food packaging Grease resistant Cellulose coatings,

biopolymers

Fire-fighting foams Fire suppressant (surfactant  Hydrocarbon-based
layer on fuel source) surfactants

Industrial lubricant Thermal and chemical Synthetic hydrocarbons

stability, low friction
Cosmetics Water resistant, smooth feel Plant oils
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Consensus on PFAS

The Working Group evaluated‘PFOA as carcinogenic to humans (Group 1)‘on the basis of sufficient

evidence for cancer in experimental animals and strong mechanistic evidence that PFOA exhibits key
characteristics of carcinogens in exposed humans. There was limited evidence in humans fg

of the testis and for renal cell carcinoma]PFOS|was evaluated asglpossibly carcinogenic to humans
(Group 2B) pn the basis of strong mechanistic evidence for key characteristics of carcinogens,

including in exposed humans. There was /imited evidence for cancer in experimental animals and
inadequate evidence for cancer in humans for PFOS.
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New-Approach Methodologies ...Not that new!

 NAMs must be capable of human and environmental safety
evaluation in a reqgulatory context.
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HepG2 Liver Spheroids & Acute Micronucleus

A

e s

Perform an acute (24-hour) co-exposure
of test material + 6pg/ml of
cytochalasin B.

Seed HepG2 cells and leave
for 48 hours to establish
spheroids.

Harvest supernatant for endpoint analysis.

Harvest spheroids for micronucleus assessment.

A

Disaggregate spheroids into a uniform suspension,
resuspend in PBS, cytocentrifuge onto microscope
slides.

Fix cells with ice-cold 90% methanol.

Stain cells with 20% Giemsa solution.

Rinse slides with water.

Dip slides into xylene.

Apply one drop of DPX mount, apply a coverslip
and leave to dry overnight.

500 cells are scored to calculate the cytokinesis-blocked
proliferation index (CBPI). The CBPI values are then used to
infer cytotoxicity.

1000 binucleated cells are scored for the presence of
micronuclei per biological replicate. The frequency of
micronuclei in binucleated cells is then used as a measure of
fixed DNA damage, %Mn/BN.
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Phase I - PFAS reduces IL-8
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HepG2 Liver Spheroids & Repeat Dose Micronucleus
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Monocultured HepG2
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PFAS Induce ROS Production

\l
’

30 Minutes 30 Minutes
25000 - 25000 x _
- Bl Media - Bl Media
S 20000 l 1 sC 3 200001 [ 3 SC
< e rY ) EEPC
8 15000 - - 08 pPC § 15000 - .
o B 200 @ |
§ 10000 - 3 100 % 10000 1 100
S i 1 3 50
u_=_ 5000 - i1 ] 50 u_=: 5000 |=|
oL Ijmﬁ-[ ;Zg 0'%(._:(:?0'“:@'@:@_;“ =3 20
N O $ Mo NS A RS
L OO P SRS = o s
PFOS (uM) o PFOA (uM)

24



Back into HepG2 spheroids for 100 & 200 uM
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PFAS Genotoxicity?
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“PFOS OR PFOA AND DNA damage AND in vitro” “PFAS AND genotoxic AND in vitro”

PubMed: 17 PubMed: 11

Scopus: 27 ﬁ F Scopus: 5

“PFOS OR PFOA AND DNA damage AND in vivo” “PFAS AND genotoxic AND in vivo”

PubMed: 11 PubMed: 6
Scopus: 18 Scopus: 2

Total of 97 publications

“PFOS OR PFOA AND DNA damage AND in vitro” “PFAS AND genotoxic AND in vitro”

PubMed: 17 PubMed: 11

Scopus: 27 ﬁ F Scopus: 5

9 papers ruled out for; being a 7 papers ruled out for; being a
review article, not relevant to the review article, not relevant to the
search criteria, no open access search criteria, no open access

“PFOS OR PFOA AND DNA damage AND in vivo” “PFAS AND genotoxic AND in vivo”

PubMed: 11 PubMed: 6
Scopus: 18 l l Scopus: 2

4 papers ruled out for; being a
review article, not relevant to the
search criteria, no open access

9 papers ruled out for; being a
review article, not relevant to the
search criteria, no open access

Total of 68 publications

Accounting for duplicates
appearing in both databases

*"“00\

10
Total of 16 publications + an additional 5 publications found which were relevant to
the search terms but did not appear in the search

21 publications (97)

ToxR, 90%

42% of IVM, positive

78% of comet, positive

50% of gene mutation, positive
100% of y-H2AX & Ames, positive
Respectable dose ranges

No use of NAMs

Better models

More robust data?

Greater understanding

26
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Remember

 Celebrate the journey not the results
 Reflect on lessons learned
« Acknowledge that you didn’t do this alone

"Awards recognise past achievements; unanswered
qguestions make tomorrow exciting”

A
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