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Table S1: List of models evaluated in the review, as well as the classification of selected descriptors according to the classification presented in
this paper. Abbreviatures used in the table: CN: coordination numbers; CNT: carbon nanotubes; Ei: energy of i (CB, conduction band; form,
formation, VB, valence band): Elw): descriptors calculated or from literature relating to pure elements (w if weighted for compounds); EC:
descriptors based in the electron configuration; EN: descriptors related with electronegativity; Ful.: fullerenes; IS: lonic strength in the reaction
media; LDM: liquid drop model descriptors; Molec.: common molecular descriptors obtained from the SMILES for organic molecules; Mi:
descriptor referring only to the metal atom; MOx: metal oxides (element among parenthesis if there is a single composition); NOM: Amount of
organic matter in the test media; ON: oxidation number of the metal; Pri: binary descriptor indicating the presence/absence of a component or
experimental condition; PT: position in the periodic table, QDs: quantum dots; QM: descriptors calculated using electronic methods; Si: size of
the nanomaterial described by its diameter (a subindex can be included referring to different methods or media); SA: surface area; SP:
sedimentation potential (calculated); SPR: signaling-pathway responses; Target: the target cell is included as a descriptors (directly or by a
perturbation method); R1 and R2: magnetic relaxitivities; ZP: zeta potential; #i: count of atoms of element/type i.

Classification

Reference Endpoint NM type A B C D E F

[1] Hu, 2009 LDso (cytotoxicity in E. coli) MOx Mcharge

Cellular uptake in PaCa2 human

[2] Fourches, 2010 MOx (Fe) Molec.
cells
Toxicity vector in human cells (4 Mixed S
types)
(3] Sayes, 2010 Membrane damage in human MOx SSTEM' 7P R1 R2
yes, lung cells (LDH test) Water, PR
Sbuf‘f
[4] Burello, 2011b  Oxidative stress potential MOx Mon
. . #wm,0,
[5] Liu, 2011 Cytotoxicity in BEAS-2 MOx
Mmass, PT
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Classification

Reference Endpoint NM type A B C D E

[6] Puzyn, 2011 pECso (cytotoxicity in E. coli)  MOx o]\Y)
[7] Rallo, 2011 Luciferase in murine RAW cells M/Mox SPR
(8] Chau, 2012 Cellular uptake in PaCa2 human MOx (Fe) Molec

cells

. . Proextran,

[9] Epa, 2012 Smooth cell apoptosis Mixed Pree203 Acidity

Cellular uptake (HUVEC/

PaCa2) MOx (Fe) Molec.
[10] Patel, 2012 Cytotoxicity in RAW and BEAS- Mixed

2B cells

[11] Toropov, 2012  pECso (cytotoxicity in E. coli)  MOx

[12] Ahmed, 2013 pECso (HIV-protease binding) Ful. Qam Molec.
[13]Liu, 2013a Cytotoxicity MOx S ZP, R1, R2
[14]Liu, 2013b EZ metric (Zebrafish embryo) Mixed precursors

Cytotoxicity in BEASE/RAW

(MTS) MOx

[15]Liu, 2013c

[16] Kar, 2014 pECso (cytotoxicity in E. coli)  MOx EN, Mcharge
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Classification

Reference Endpoint NM type A B C D F
Kleandrova, . - ..
[17] 5014 Multiple: ecotoxicity and toxicity M/MOx Elw)
. 10 SPRs and 4 cytotoxicity
(18] Liu, 2014 indicators in RAW/BEAS-2B M/Mox
StEM, 7p
[19] Pathakoti, 2014 pECs (cytotoxicity in E. coli) ~ MOx QM Shydro, SA, et Priight
Mass, V ZPmedi
[20] Singh, 2014 several Mixed
Sizochenko, pECso (cytotoxicity in E. coli
215014 and HaCaT) MOx LDM
.. . Prso,
Mutagenicity (Ames test in fso
[22] Toropov, 2014 TA100) Ful. Prirradiation,
Dose
[23] Venigalla, 2014 pECso (cytotoxicity in E. coli)  MOx
[24] Gajewicz, 2015 HaCaT MOx
Kaweeteerawat, C e .
[25] 5015 pECso (cytotoxicity in E. coli)  MOx
[26] Mikolajczyk, Zeta Potential MOx

2015
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Classification

Reference Endpoint NM type A B C D E F
Sizochenko, Cytotoxicity in BEASE/RAW
27 5015 (MTS) MOx
Mutagenicity (Ames test in Prso,
[28]Toropoy, 2015b 1\ o%) Y Ful./CNT Id Princub.,
Dose
Mutagenicity (Ames test in Prss,
[29] Toropov , 20153 o%) Y CNT Princub.,
Dose
[30] Toropova, 2015 Cell viability (HK-2/LLC-PK1) SiO; #wv Sbin Dose, time
[31] Cassano, 2016  pECys (WST-1) Several SiO, Sbin, Rbin ZPyin Time, CL,
[32] Jagiello, 2016  HIV-protease binding Ful.
pECso (cytotoxicity in E. coli
[33]Kar, 2016 and HaCaT) MOx
[34] Le, 2016 Cell viability/LDH MOXx (Zn)
Manganelli, e . Dose,
[35] 2016 Cell viability in HEK cells SiO; S Time
EN,
[36] Mu, 2016 E.COlI MOX Msoftness,
Mip
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Classification

Reference Endpoint NM type A C D E F
[37] Pan, 2016 E. Coli / HaCaT MOx
Mutagenicity (Ames test in Prso, Prirrad,
[38] Toropova, 2016a TA100 and E. coli) Ful. Dose
Mutagenicity (Ames test in
[39] Toropova, 2016b TA100) CNT Id Prse,, Dose
pECso (cytotoxicity in E. coli
[40] Toropova, 2016¢ and HaCaT) MOx SMILES Target
pECso (cytotoxicity in E. coli Pright,
[41]Basant, 2017 and HaCaT) MOx several Target
El EN
[42] Concu, 2017  Toxicity (general) M/Mox . oume = S, shape ECso_oth time
EIPoIarizabiIity
[43] Fjodorova, 2017 pECso (cytotoxicity to E. coli)  MOx #mo, EN,
PT, Mcharge
Manganelli, N . _ Dose,
[44] 2017 Cell viability SiO; Shin Time

Sizochenko,

4312017

Zebrafish Hatching Enzyme ZHE1

[46] Zhou, 2017 pECso (cytotoxicity to E. coli)

MOx

MOx
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Classification

Reference Endpoint NM type A B C D F
[47] Choi, 2018 Cell viability several MOx ECZ}';:B' Stem, Sots
pECso (cytotoxicity to E. Mon. EN
[48] De, 2018 coli/HaCaT) and % EI MOx ON> =% ToXother
Valence
(Zebrafish)
(49] Mikolajczyk, pEC50 (cytotoxicity to CHO- MOx Mip, MEa,
2018 Kl) (Ti) Mhard, Mads
PrExp. cond
S S Time, IS,
[50] Shin, 2018 Immobilization D. magna several El, Several Coating v % ZP NOM,
Shape
Number
DM,
. Mch
henk !
[51] sizochenko, pECS50 (several targets) MOx Elion_rad, Rwigner-Seitz
2018
EN, Egap
[52] Trinh, 2018 Ful.
S Lencht Dose, Time
[52] Buglak, 2019 cell viability several CNT ! A sht, ,CL,
rea Method
MOx

[53] Cai, 2019

EC50 (D. Magna)

(Ti)
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Classification

Reference Endpoint NM type A B C D F
. % (cell viability in HaCaT and Surface Assay,
[54] ChOI, 2019 BEAS) MOx/Ag Helements STEM; Sois charge dose
[55] Kuz’min, 2019  E.Coli/Hacat MOx several LDM, S
Mikolajczyk, . MOx
[56] 5019 pECso (cytoxocity on CHO-K1) (Ti) EN
Photodegradation of phenol ?‘f’f))x %pd, SP SAget
. Cellular uptake in MOx
[5710jha, 2013 b cad/HUVEC/U937 (Fe)
[58] Ambure, 2020  Cytoxicity/Genotoxicity MOx Molec
. . Mcharge,
[59] Cao, 2020 Cytoxicity A549 cells MOx M
%W
[60] Halder, 2020 Genotoxicity MOx El(w)
[(61] Huang, 2020 Inﬂammatory potential IL1beta MOx
production
Kotzabasaki, L
[62] 2020 Cell viability FeOx
[63] Kudrinskiy, 2020 MIC (S. cerevisae) Ag S, SA ZP,k(IZDrgax,
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Classification

Reference Endpoint NM type A B C D E F
Papadiamantsis, N S, SA, TSA,
[64] 2020 Cell viability MOx Crystal, CN Shydro, ZP, PZZP, Assay
RybinskaFryca, _ _ Precur.sor
[65] 2020 Photodegradation of phenol MOx (Ti) Hn c SAget (IL, cation,
anion)
pECso (cytotoxicity to E. coli)  MOXx (Ti) EN, Mymol
Zeta potential (in media) HOMO/#wm StEM ZPwater
N Synthesys
[66] Gul, 2021 cell viability Several method
[67]Jung, 2021 pLCso (fish) Ag ZP,
PLCsopaphn
[68] Kumar, 2021 cell viability QDs
[69] Qi, 2021 pKEl()js 0 (cytotoxicity to CHO- i) Mol_fraction
[70] Sifonte, 2021 pECso HaCaT MOx
CL,
Formula, Species,
[71] Toropova, 2021 Cell viability MOx Hform, Ecb, Stem, Shydro Origin,
Evb, EN. Cell-type,
Time,
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Classification

Reference Endpoint NM type A B C D E F
Dose,
Assay
e Ag/MOx ZP, Cond. )
[72] Varsou, 2021 Immobilization of D. Magna (Ti) Stem, Sos, El Mob. Aging
[73] Yuan, 2021 Cell proliferation rate HK2 ?_T_SMOX
Interaction energy (calculated)  Ful./CNT/ D, L, SA,
[74]Zhang, 2021 with SARS-CoV-2 proteins Graph. Angle
[75] Shin, 2021 S:llllsmblhty inhumanlung -\ (i) RC EC
. - .. EN, EA,
[76] Banerjee, 2023 pECs (cytotoxicity to CHO-K1) MOx (Ti) AH; SA
[77]Na, 2023 ECio/50 (toxicity to A. fischeri) ~ MOx SN“giDLS’ ZP
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