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| * Relatively limited numbers of substances
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Global Colorant Market Estimate, By Region (2016 - 2026) l Global food colorants market share, by application, 2016 (%)
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'I GHEMICALS AND ADDITIVES GONSUMED IN AMERICA
THAT ARE BANNED IN OTHER COUNTRIES Karmaus et al. (2016)
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Public concerns
F[IR whether justified or not

4
THE DANGEROUS IMPACT OF FOOD COLORING ———

*” Lymphomas Thyroid
Chromosomal l y
Americans
are now eatin
Many parents have observed their child's behavior improve e
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“You too can be a
toxicologist in two easy
lessons,

each of ten years.”

Arnold F. Lehman, FDA
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Find lowest dcm

with effect
Divide by 100
= safe for humans

It usually works,
‘ but if we had 12 fingers,
“= g we would be 44% more safe...




S1 million for
a cancer stud

About




TELL SPRECHER BREWING CO

SHAMPOO

Average number of chemicals: 15

sk  £vE sHADOW
A Chemicals: 26

—€) LIPSTICK
BLUSH & - Chemicals:33
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18 BODY LOTION

@, Chemicals:32

FAKE TAN ' :
Chemicals:22 3 DEODORANT
g e E Chemicals: 15

It is easy to scare with |
the presence of chemicals = |
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TOXINS IN FRUITS AND VEGETABLES

People often worry about the safety of chemicals added to their food. But sometimes, nature itself can produce
harmful compoundsin the foods we eat. Here we look at aselection of toxins found in common fruits and vegetables.

o —
(P 4

KIDNEY BEANS HEMAGGLUTINATION UNITS® Kidney beans contain phytohemagglutinin, a plant protein that

Pumpkins and other gourds and squashes produce cucurbitacins
to deterinsects. Inrare cases, cross-pollination orinadequate
growing conditions resultin elevated levels of cucurbitacin E.

This compound leads to a bitter taste and can cause toxic squash

syndrome, which includes nausea, vomiting, and diarrhea.

70 000 200_400 inh[ghamountscausesnausea,vomiting,ahd diarrhea. As few
[] : as five raw beans can be enough to cause sickness. Thorough
UNCOOKED : COOKED cookingis required to reduce the quantity of phytohemagglutinin
aMeasure of phytohemagglutinin content in inthe beans to safe levels.
one kidney bean

PARSNIPS OCH; OCH, Parsnips and celery contain furanocoumarins, such as bergapten
/ N O O, and xanthotoxin, to defend against organisms that might eat the
" 4 o o N\ Y plants. The higher levels of furanocoumarinsin the vegetables'

shoots and leaves can cause phytophotodermatitis, which makes

" 4 BERGAPTEN m the skin sensitive to sunlight, when people handle the vegetables
iy
POTATOES m "/~ Potatoes produce solanine as a defense againstinsects. It's

oH oH harmless to people atthe levels normally found in potatoes.

oH
,,&\/ Sﬂ o ! However, when potatoes are exposed to light, they turn green
W= o and produce solanine at potentially harmful levels. Solanine

o poisoning can cause vomiting and diarrhea.

poisonous compounds in the leaves, such as anthraquinone
glycosides, may contribute to the leaves’ toxicity. The stalks are

ANTHRAQUINONE safe to eatbecause they contain lower oxalic acid levels.
OXALICACID GLYCOSIDES

tm!a PERIODIC : ; s g
GRAPHICS @) © C&EN 2020 Created by Andy Brunning for Chemical & Engineering News

Sugar
RHUBARB 9 IS Eating rhubarb leaves can resultin nausea and vomiting because
. HO%OH of the high levels of oxalic acid. Some scientists think that other
y
(0] o

hemicals are not more toxic than natural ones

A plant extract can have
thousands of substances




0gy challenges for food

Protected
against minute
amounts of
pesticides

Protected against
dioxin in eggs

Same calculation







Cancer Risk Factors
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Cancer animal

Caramel dye carcinogenic in rats at dose eqivalent to 8,500 tests are:

tins per day bacause of Delaney clause * 57% repro-
ducible (n=121)

57% concordant
between rat anc
mice
Increase from
50 to 200
animals would
lead to 92% pos
chemicals
Broad cancer
testing would be a
disaster!

Ca_:;amel
COIored-




Probably few cz C y DL

especially in the US too few checked!



n — use of food additives for vaping

Colored Vape Smoke as an Art Form - It's Fascinating!

2014: 7,700 flavors
(+200/month)
75% contain diacyl,
known to produce
“popcorn lung”
. : 85% sold through web
You Can Add Coloring Agents to Any Vaping Mod . .
If you want to get those vibrant colors, you'll have to add the agent to the vaping mod before loading the e-liquid. You can use any food malnly OUt Of Chlna

additives to get those brilliant hues. Let's walk you through the steps of how to make that happen.




SIB(R1) Addendum to S1B Testing for
Carcinogenicity of Pharmaceuticals

Guidance for Industry

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

November 2022
ICH

“Application of this integrative approach
reduces the use of animals in accordance
with the 3R (reduce/refine/replace)
principles and shifts resources to focus on
generating more scientific mechanism-
based carcinogenicity assessments, while
continuing to promote safe and ethical
development of new pharmaceuticals.”




View online

ECHAWeekly

Next EU-wide REACH
enforcement project to focus on
imported products

The next REACH enforcement project
will investigate how companies fulfil
the registration, authorisation and
restriction obligations for products
and chemicals they import from
outside the EU.

The project will be done in 2023-2025 and will require close cooperation
between REACH enforcement and national customs authorities in the Member
States.




orediction of cancer

Concordance 57%

Is Spreading
Around

The World - = -5
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Estimate human 5-209

- » 29 trichloroethylene
TRICHLOROETHYLENE [ carcinogen risk

CASNo: 79016 [
4> @ DANGER! = assessments

CAUSES SKIN IRRITATION
MAY CAUSE AN ALLERGIC SKIN REACTION
CAUSES SERIOUS EYE IRRITATION
MAY CAUSE RESPIRATORY IRRITATION
MAY CAUSE DROWSINESS OR DIZZINESS
SUSPECTED OF CAUSING GENETIC DEFECTS
MAY CAUSE CANCER

2

~REREE

months
4x “carcinogen”

19x “equivocal”
6x “non-carcinogen”

533

L&

llion

@A SEWAY

CAY

animals

A\

CASEWAY INDUSTRIAL PRODUCTS, INC.
Phone: 1.989-391-9992 « Fax 1-989-391-0994
WWW.CASEWAYPRODUCTS.COM
EMERGENCY (24HR.) INFOTRAC 1-800-535-5053 #106140

A W=
A B
-

Rudén C. Regul. Toxicol Pharmacol 2001; 34: 3-16.



heses resulted in spurious associations:

PC Austin et al., J. Clin. Epid. 59, S

Study:

All 10,674,945 residents of Ontario (18-100 years) in 2000.

Randomly assigned to equally sized derivation and

validation cohorts and classified according to their

astrological sign.

Derivation cohort searched for 223 of the most common

diagnoses.

Results:

24 associations tested in validation cohort:

Leo = gastrointestinal hemorrhage (P=0.0447)

Sagittarians = humerus fracture (P=0.0123)
Conclusions: Testing of multiple, non-prespecified hypotheses increases the
likelihood of detecting implausible associations.

28d study cancer bioassay
two-generation study




3 THINGS YOU MUST KNOW ABOUT

AUTISM & FOOD DYE

.

Food Dyes & ADHD:

Is There a Connection?

the autism nuiritionist

ADHD STILL Linked to FooJDyes!
ARTIFICIAL FOOD DYES Of the 3 most commonly used synthetic dyes in the US,

& AUTISM Tartrazine . "Allura‘red

-
Sunset Yellow

-

-~
- "Y \ The #1 KNOWNHEALTH EFFECT is:
: ; Hyperactivity

Because of this health concern,
these FOOD DYES are BANNED in Europe.
The US won't even allow a warning lahle!




ADHD Autism

Autism & ADHD
* Developmental neurological problems

 Rising incidence
e Similar chemicals suspected

Monotone
Sensory issues
Detail oriented

Rigid with rules &
routines

Impulsive
Easily distracted
Mind wandering
Difficulty sitting still

Interrupts others Social overload

Finds eye contact

Difficulty organizing
uncomfortable

tasks
Misses details

Impatient

Forgetful

Social isolation
Literal thinking
Scripting

eaufti si'ic.qualia

* Genotype
*|* Enzyme Activity
~ J « SNP Variation

Non-
Chemical * Negative Parenting

s Relationship Desorbed in this Review
= == » Relationship Validated in Utesature Stressors * Stressful Life Events
¢ Traumatic Experiences

ecvww Relstionthip Ssgpested in Lterature




Consumption of Dye over Time

Trends in Estimated Consumption of Food Dyes

Arnold et al.,
Neurotherapeutics
2012, 9:599-609. I

1950 1960 1970 1980 1990 2000 2010

=
Autism Prevalence I it
United States 1970s - 2021 == White, non-Hispanic T
= = Black, non-Hispanic IPE A .
10
> 84
8
=
o
g 6
1in 110 ;
1in125 _
1in 150 47
2 ADHD
1in 500
1in 1,000 0 T T : ; : ;
1in 10,000, 1997-1999 2000-2002 2003-2005 2006-2008 2009-2011 2012-2014

1970s 1995 1999 2000 2004 2006 2008 2014 2018 2020 2021 Period




relation # causation is repeated
ety again and again...

Glyphosate and Autism* MMR vaccination and autism

Number of chéddren (6-21y1s) with autism served by IDEA [ * w masm

pbﬂﬂl a{]«!ﬂﬂ Mhosa[e U‘” on com & SOy -?l:f?\"‘;a\'ﬂw o UE., 600 T T T T T T T T Y T Y T T I Ty s T Iy Ty Y 50
400000 . é g A
AR /, : < 500 4 Callfomla s
Z7 = begins MMR
g 300000 & e vaccination
z - S 400 - 130
EA 250000 NSOV p <= 0 00e 00 = ‘.’_’
§3 o B & :
3 o2
1 200000 v MJ s E 300 - +20
§3 150000 i§ e HMR
- * 85 7 v UK
22 100000 g »é 200 - Mw)\/\\ ma‘\begir_ls MMR
3 50000 ]H « @ | ' vaccination
o | | § 100 - i L Lt T T NPT TSI T T LTI TITE (T TTETLIE A
1991 1993 1965 1997 1999 2001 2003 2005 2007 2009
1900 1902 1994 1096 1968 2000 2002 2004 2008 2008 2010 1960 1963 1966 1959 1972 1975 1978 1981 1984 1987 1990
Year Year of Birth

Pearson Correlation Coefficient = 0.99

*Nancy Swanson, http: . iner.c article
data-show-correlations-between-increase-neurological-diseases-and-gmos



The real cause of increasing autism prevalence?

25000 . - 300000

A Autism = 35

200004 ™ Organic Food Sales % zz

) 200000 & 20

® _§ 15000 § =

E E 10

“ £ 10000 g i

£ -100000 &
5000 r=0.9971 (p<0.0001) g

Year

Sources: Organic Trade Association, 2011 Organic Industry Survey, U.S. Department of Education, Office of Special
Education Programs, Data Analysis System (DANS), OMB# 1820-0043: “Chidren with Disabilities Receiving Special
Education Under Part B of the Individuals

with Disabilities Education Act

y spurious correlations as well....

Definitive Proof that Jim Carrey

Causes Autism

—

Prevalence of autism

—

per 1000 people

—
I

2000 2002 2004 2006 2008 2010
Year

Total number of Jim
Carrey movies

Correlation: 0.94293

Filmography source:
Wikipediz
Autism prevalence source:
coC
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Expert Group on DNT

&) OECD

Guidance Document

efsam
&)) OECD

2020

TESTSMART

transatlantic
think tank for
toxicology

transatlantic
think tank for
toxicology

=) <
r A Icersil

Johns Hopkins University




Human cell and tissue culture
Irreprodu-cell-bility

Ca. 25% of cell lines misidentified
15-25% mycoplasma infected
Genetic instability

Culture artifacts
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Mass-produced mini-brains to spark
rethink over drug testing on animals

’ “iow g . —
R S - e A -
meavnms of o bl Surd b oim o e . - -
L N [ S —— - | € W @ bt
Arwg Veovung 0 0 mmns (hee o Nike - " v *hwe
tronsdww phao owa v s ohs truan b - < .
— e — . ' _ bl

. - LT

Poseam Vgts @ )Aaw 3 ) _— yon .o Ron g

Wy babhoa ¢ bhan v d - -n e o Ve oo
o b mbhungs o v ey _ ™

s Wy el od o e AN P - fadag

foly vy . » i brs A MAn S

1% s bo o, ohe A Ly b .ol ) € 0 v name amd | WPy

. cwhone or d —amah ole va \rew v - . ha vt josha ot lan oo

bwmmel P o sbs e b e ) - ' o ot mdage 40 p e
Ream W o trowmy b s tir . b 9d w o b et pereinind

b ing de o wrt s vl L ) " A s ha e
T ow o 1ty o Aewe v d b one [ W N i fLhewm e pvtsrdap »
by wnd prgnt woda  Sad tha " b C iboin g o bo g

VRN e 4 1) | ™ reeng . . B L WS N

N o Bt (e o o ey e e - Vet o fo wlo ge b

AW e Dammng v hew Ay Ve a

o g -t Sanbede
Iod na *grem) W mieyg A
0o rgeim At thy o hy T
ol o tew be g 3 .-
, - » » .

e )

o brws prm et onh g \ o ohy
) - bedieyg A
L T S A — "

onmd v et e Lo ghe by PO

- ...,.-'I..;-.v,.' ‘et
D-ln-vcl—.'\‘..-.--..
taprmet b A b o aw bod N
[ SR Poohage wo 0o Mo o
e wad iy e wrvt lrome e bie 0
Oewn NN w 1Ny Viimg Wby g

o byr @t N res e Nt by e

e LT
fw added e N bl Vv oo
I N e e -

RN



DNT in human

brain organoids

Tox Appl-Pharmacol 2018

Contents lists available at ScienceDirect

irontiers Front Cell Neurosci 2020

Toxicology and Applied Pharmacology

journal homepage: www.elsevier.com/locate/taap

Antidepressant Paroxetine exerts
developmental neurotoxicity in an
iPSC-derived 3D human brain model

Xiali Zhong" 2, Georgina Harris', Lena Smirnova’, Valentin Zufferey’, Rita Sa*, Fabiele Baldino

Russos, Patricia C. Baleeiro Beltrao Bragas, Megan Chesnut1, Marie-Gabrielle Zurichx, Helena
3,1*

Rotenone exerts developmental neurotoxicity in a human brain spheroid R
model e
David Pamies?, Katharina Block?, Pierre Lau®, Laura Gribaldo®, Carlos A. Pardo®, Paula Barreras®,

Lena Smirnova®, Daphne Wiersma®, Liang Zhao", Georgina Harris®, Thomas Hartung®®,
Helena T. Hogberg®

Hogberg1, Thomas Hartung" 7, David Pamies

Archives of Toxicology h ° I 202
https://doi.org/10.1007/$00204-020-02903-2 A rC TOX I CO 1

ORGAN TOXICITY AND MECHANISMS

Organophosphorus flame retardants are developmental A INIF
. - - . . . = National Toxicology Program
neurotoxicants in a rat primary brainsphere in vitro model |[m]




nSphere assay
odevelopment

Lena Smirnova

Neuronal differentiation [l __F - reae = sy CRISPR/CAS9
Myelination e ], B3 e o o
Neurite outgrowth | -= - e : zi g i j ‘ Mini- Bralnbow
Synaptogenesis IR SN TR AT S5 Reporter/ Neurons
Glia migration & Gliosis ¥ e Fusion AS.'C"OCVtES
Neural network (E-phys) B R proteins Oligodendrocytes

Synapses




Synapse
formation

Myelination




Published September 08, 2022

Bloomberg School Researchers
Awarded $117 Million Five-Year ™"
NIH Grant to Build and Lead

Autism Center of Excellence
Network

Network will aggregate global research projects studying gene-environment interaction to understand

autism’s causes and to improve quality of life among autistic individuals

Functional and Molecular

sighatures |[O ;-‘-_'*EI

oF
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Cell Culture -
business opportunity

Microfluidic systems can

I N SIGHTS - Human-on-a- ] o
2B WA | ; chip Marx et al., Biology-inspired
e & 2 micro-physiological system
> approaches to solve the
prediction dilemma of
substance testing using
animals. ALTEX 2016,

33:272-321. [=]i

Ty
Marx et al., Biology-inspired

microphysiological systems

Science 16 Sep 2021
n

MEDICINE
| V
=T

Human microphysiological

Organs-on-chips could be used to assess drug efficacy = -

and support personalized medicine

Current Opinion in Biotechnology




MPS WORLD SUMMIT

CONNECT, EXCHANGE, EDUCATE

-3 Jun ‘22
52 organizations

34 Scientific Advisory Board

665 Registered (215 Online, 65 FDA)
26 Countries

142 speakers, 189 posters

Suzie Fitzpat
Thomas Hartung, Ho
Don Ingber, Harvard

S450k from NCATS

Forming the International MPS
Society and Conference Series



S World Summit: June 26-30t" 2023

Smirnova
Main Organizer

President




Guidance Document on Good Cell and Tissue Culture
Practice 2.0

(GCCP 2.0) ALTEX 2022, 39:30-70

David Pamies’, Marcel Leist?3, Sandra Coecke* Gerard Bowe?* Dave Allen®, Gerhard
Gstraunthaler®, Anna Bal-Price*, Francesca Pistollato?, Rob deVries”8, Helena T.
Hogberg®, Thomas Hartung?° and Glyn Stacey’%".12

A0

: *Quality of cell
model (GCCP)

. Quality * Quality of

D (validation)



Call for a Human Exposome

Project, in press

Future Directions Workshop:
Advancing the Next Scientific Revolution in Toxicology

Office of the Under Secretary of Defense f6F Research'and Engineering OUSD(R&E)

April 28-29, 2022
Arlington, VA

Co-Chairs

Ana Navas-Acien, Weihsueh A. Chiu &




ging that can help us?

Sl =012 = (high throughput and
1 exposomics, remote
tizen science ...

(161100 o2 =5 (Yomics, high-throughput, MPS, A.l.)

Evidence Integ (Evidence-based Tox, IATA, Green Tox

Viecnar - o el Pl dale




aking big sense of

Power of computers
doubles every 2a

Power of Al doubles every
3 months over last 10a

84% of all data produced
last 6a




el tools
Data for A.l

Literature

Internet
data

Robotized

H testing

Qﬂtlﬁo ~omics
:¢:$, technologies

,M..) sensors
a

Big data & A.l.
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'Tom Luechtefeld

: s/february-Zi.-i-u-s-and- Cross-va I id at i on:

ation/

ACCEPTED MANUSCRIPT 0/
I\C/;achine lséaming of toxicological big data enables 8 7 (0 C O r re Ct

read-across structure activity relationships
(RASAR) outperforming animal test reproducibility

Science, 12 Feb 2016

TOXICOLOGY

A crystal ball for chemical safety

By comparing new chemicals to known compounds, toxicologists seek early hazard wamings

Thomas Luechtefeld, Dan Marsh, Craig Rowlands, Thomas Hartung &

Toxicological Sciences, kfy152, https://doi.org/10.1093/toxsci/kfy152
Published: 11 July 2018

nawre

-
Software beats animal tests at predicting toxicity
of chemicals

Legal tussie delays launch of huge toxicity
database

M Fade ol redrty 12338 (e P S Pl e | Lk Ty o rteaied sabelmes

Matanta Tilmat

9 most common toxicity tests
190,000 chemical’s hazard

. I‘ L
;,\(I(,‘Ik(‘ Merme Maws Joumsals Topics Careers

© 00 ©

e o

v [
New digital chemical screening tool
could help eliminate animal testing




R developments

UL Cheminformatics Tool Kit

=375) accuracy in predicting - M
LIELP B P < (Golden et al., ALTEX, 2020) ' e

,729 Accepted for Australian Industrial
u et aI., 2022) Chemical Legislation 2020
AR AR  The use of artificial intelligence and big
Food SafEty data for the safety evaluation of US
A Risk-Based Approach Through The Food Chain - fOOd'relevant Chemicals

Yugi Fu', Thomas Luechtefeld', Agnes Karmaus® and Thomas Hartung'*
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‘i MR @ ' 5
Y : P o f »
Edited by
Michael E. Knowles, Lucia E. Anelich,
Alan R. Boobis and Bert Popping
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categorization

Direct food
additive

Pesticide/residue

Indirect food
additive

Nonfood

Not included in

Manual curation

manual curation

Category
number

1

TABLE 39.1 Five simplified manual curation
categorization inventories for 1215 chemicals.

Chemical
count

502

329
284

106
76

Percentage
39%

25%
22%

8%
6%

100%

Is

TAI

Pos

Acu
irrit,
toxi

Acu
toxi

toxi

Chr
toxi

Eye
Mut

TABLE 39.4 Percentage of positive and negative r

Positivity rate and negativity rate

Acute oral toxicity

Acute dermal
irritation

Acute dermal
toxicity

Acute aquatic
toxicity

Acute inhalation
toxicity

Chronic aquatic
toxicity

Eye irritation
Mutagenicity

Skin sensitization

Direct food additive

Positive
rate

28%
57%

20%

16%

24%

23%

61%
12%
34%

Negative
rate

72%
43%

80%
84%
76%
77%

39%
88%
66%

Substantial number
of hazards

:egory and toxicity endpoint.

egative
te

%
%

1%

3%

%

"%

%
3%

Pesticide/residue

Positive
rate

54%
40%

43%

59%

47%

66%

38%
25%
51%

Negative
rate

46%
60%

57%

41%

53%

34%

62%
75%
49%

Not included in manual

curation
Positive Negative
rate rate
37% 63%
66% 34%
33% 67%
11% 89%
34% 66%
16% 84%
73% 27%
18% 82%

42% 58%




TABLE 39.5 Comparison of RASAR predictions and complementary experimental data classification for high-confidence

chemicals.
Acute Chronic

Manual Curation Acute Ora Inhalatiion Acute Derma Acute Dermal Skin Acute Aquatit Aquatic
Chemical CASRNs  Categorization Eye Irritatioi Sensitizatio Toxici Toxici
Allyl cyclohexanepropionate 2705-87-5 Direct food additive
a-phellandrene 99-83-2 Direct food additive . -

J-/ x-/
(0.076) (0.130) (0.161)

Methyl butyrate 623-42-7  Direct food additive - - -

x=-/ x-/

Small subset compared to
literature findings:

3% correct

3-(Methyithio)propyl isothiocyanate 505-79-3  Direct food additive

Pentachloropyridine 2176-62-7 Indirect food additive

(0.617)

(0.473)
/-

Furfural 98-01-1 Indirect food additive .
/-

2 4-Diaminotoluene 95-80-7 Indirect food additive

- (0.713) (0.539)
. Indirect food additive
Dichlorobenzene 106-46-7 Pesticides/residues . +
J-J /-J
Coumaphos 56-72-4 Non-food
Coumatetralyl 5836-29-3 Non-food
(0.577)
sulfotep 3689-24-5 Non-food
/-J
2.4-D-1-butyl ester 94-80-4 Non-food
(0.617)
Terbufos 13071-799 Pesticides/residues -
/-]
Tefluthrin 79538-32-2 Pesticides/residues + .
/- J-dJ J-J
(0.715) (0.658)
Deltamethrin 52918-63-5 Pesticides/residues + +
J-4J /-1
(0.556)  (0.454) (0.284)
Cypermethrin 52315-97-8 Pesticides/residues + - -
/-4 /-4 x=/
(0.466)  (0.039) (0.020)
Fenvalerate 51630-58-1 Pesticides/residues - - -
/-J X-/ x=/
2 : (0.975)
2,5-Dimethylfuran 05008 | ticudedin

% +
manual curation
J=/




\R developments

UL Cheminformatics Tool Kit

44 labeled hazard

=375) accuracy in predicting
LLULY PN RS R P20y (Golden et al., ALTEX, 2020)

Accepted for Australian Industrial

uet al,’ 2022) Chemical Legislation 2020

d et al., in preparation):
Reproductive Tox accurate (n=1152)
Carcinogenicity urate (n=950)
Androgen curate (n=8492)
Estrogen n 80% accurate (n=1660

liver, kidney and developing brain v \ ﬁ %

https://www.dreamstime.com/photos-images/
sky-limit.html
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Similar for
- Systematic reviews

- Risk assessments

- Integrated Testing Strategies




Replacement of animal testing by integrated approaches to testing
and assessment (IATA): a call for in vivitrosi

Francesca Caloni' @ - Isabella De Angelis? - Thomas Hartung>* Arch Toxicol 2022

egrated
Strategies,
efined



’in these interactions

" scientific policy advice >
< Regulation and financial support |

Food for thought ...

Engagement of Scientists with the Public and
Policymakers to Promote Alternative Methods

Sonja von Aulock!, Francois Busquet?.3, Paul Locke4, Kathrin Herrmann+3 and Thomas Hartung?4




) active learners

Since 2018

Toxicology 21:
Scientific Applications

Johns Hopkins University

8500+ enrolled learners

& JOHNS A

Since 2019

Evidence-based
Toxicology

Johns Hopkins University

7000+ enrolled learners



lies not in the new ideas,

Jing from the old ones.
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