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PubMed Filters used

Keywords “Titanium dioxide Publication type - article
nanoparticles” OR “TiO,NPs” [~ Language - English
AND “DNA damage” OR Publication years - 2010 to 2020

“Genotoxicity”

!

n =335 Articles reporting in vivo toxicity and
1 | other interventions such as
v i ecotoxicity are excluded
n=34
| Articles atleast reporting
i primary/constituent particle size and
n=27 agglomerate sizes are included
{ | Articles reporting DNA damage for 24
_—— hours timepoint was selected

Fig.S1: Systematic selection of studies to extract data for case study 2
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Trained models are used to
predict the respective
response variables in other
case studies

Fig.S2: Flow chart for statistical analysis performed for each case studies
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Fig.S3: Ranking of nanodescriptors from case study 1 by mRMR method according to their association with cell metabolic
activity (A), cell viability (B), glutathione depletion (C), transepithelial electrical resistance (D), IL-8 (E), IL-6(F), TNF-a(G), IL-
1B(H) and DNA damage (l). Z-average and Z-average CCM - Hydrodynamic size measured by DLS in stock and in cell culture
medium; P_size- constituent (primary) particle size; Feret_min-Feret minimum in stock dispersions; Aspect_Ratio - Aspect
ratio in stock dispersions; Zeta_po - Zeta potential in stock dispersions; PTA _size -Hydrodynamic size measured by PTA in
stock dispersions.
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Fig. S4: Ranking of nanodescriptors for case study 2 (A and B), case study 3 (C and D) and all case studies combined (E and
F) by mRMR method according to their association with effect on DNA damage (A,C,E) and cell viability (B,D,F). Z_average
and Z-average CCM - Hydrodynamic size measured by DLS in stock and in cell culture medium; P_size — Constituent
(primary) particle size; Cryst_str - Crystal phase; Coating - Surface coating.



Table S1: Summary of biological endpoints reported in articles selected for case
study 2.

Reference Cytotoxicity ¥ DNA  Oxidative Inflammatory
/viability = damage  stress mediators
El yamani et v v X X
al 2017
Gea et al
2019
Wang et al
2015
Bessa et al
2017
Zijno et al
2016
Ursini et al
2014
Prasad et al
2013
Patel et al
2017
Shukla et al
2011
Shi et al
2015
Clier et al
2017

NNV RNV
NNV RN NNV
X AN X X X X| X X| X
x| X X| X| xX| | X| X X| X




Table S2. Dispersion protocols reported in studies used for case study 2

El yamani et al 2017

Nanogenotox Protocol

Gea et al 2019

Dimethylsulfoxide (DMSO 1% in water) was added to the TiO2 NMs
dispersions(final concentration 2.5 mg/ml); the dispersions were
homogenized using an ultra-sonication procedure

Wang et al 2015

TiO2 NMs were suspended in culture medium at a final
concentration of 200 pg/mL and ultrasonicated (Branson
Sonifier,USA) at 300 W for 10 min.

Bessa et al 2017

Prior to each toxicity treatment and interference analysis,
TiO2 NMs suspensions were sonicated in water bath for 5 min

Zijno et al 2016

TiO2 NMs were suspended in cell culture medium without foetal
calf serum (FCS) and then sonicated using ultrasonic bath (35 kHz,
320 W; Baldelin, RK100, Germany)

Ursini et al 2014

A stock solution (2 mg/mL) of TiO> NMs was prepared in ultrapure
sterile water, vortexed for 1 min and sonicated for 5 min to
disperse NMs

Prasad et al 2013

For the KB or KF dispersion, preweighed

TiO2 NMs were suspended in KGM medium with 0.1%
BSA (KB) or KGM with 10% FBS (KF) at 1 mg/mL and probe
sonicated at 7W for 2 min on ice

Patel et al 2017

TiO2 NMs were suspended in deionized
water (Milli-Q) to get a 5 mM stock solution and
dispersed by sonication for 10 min

Shukla et al 2011

TiO2 NMs (160 pg/mL) were suspended in IMEM (incomplete
minimum essential medium; without FBS) and probe sonicated
(Sonics Vibra cell, Sonics & Material Inc., New Town,

CT, USA) for 10 min (1.5-min pulse on and 1-min pulse off

for four times)

Shi et al 2015

TiO2 NMs was sterilized by heating to 120 °C for 2 h, and freshly
suspended into PBS, vigorous stirred and then sonicated for 20 min
at 60W (KQ3200E ultrasonic disintegrator, Kunshan Ultrasonic
Instrument Co., Ltd.) before use

Clier et al 2017

TiO2 NMs were dispersed in ultrapure water as previously described
by ultrasonication for 30 min at 4°C on a Vibra Cell 75043 sonicator
(Bioblock Scientific) operated in pulse mode (1 s on/1 s off) at

28% amplitude , i.e. 16.7 W
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