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Computational methods and models relevant for
RA, SD, ITS

SARs/QSARs/QSPR

Mathematical modeling

Mechanistically-based models

Molecular modeling and simulation

Other property/activity relationships from other research areas
(surface science, biomaterials ...)
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Hemolytic %

Ry = CH2CH0CH,CHoOCHCHoN Ht CI™

LHCOOH
Ro = CHaCHpOCH,CHaOGH :CHN
CH.COOH

Rg = COOCH;C HyOCH,G HoOCH,CHOCH;

9 Bosi S, Feruglio L, Da Ros T, Spalluto G, Gregoretti B,
Terdoslavich M, Decorti G, Passamonti S, Moro S,
Prato M. Hemolytic effects of water-soluble fullerene

ASA_H/ASA_P derivatives. J Med Chem 2004, 47:6711-6715.
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QSAR models - 2
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Puzyn et al. (2011) Nature Nanotechnol. 6, 175-178. 18 2 22 24 26 28 3 32 34 36
Observed values of log(1/ECS0)
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QSAR models - 3
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Shaw et al. PNAS May 27, 2008 vol. 105
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Fourches D, Pu D, Tassa C, Weissleder R, Shaw SY,
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P. Decuzzi, M. Ferrari Biomaterials 29 (2008) 377-
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Molecular modeling and simulations - docking

Kagan VE, Konduru NV, Feng W, Allen BL, Conroy J,
Volkov Y, Vlasova Il, Belikova NA, Yanamala N,

Kapralov A, et al. Carbon nanotubes degraded by neutrophil
myeloperoxidase induce less pulmonary inflammation.
Nature Nanotech 2010, 5:354—-359.
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Molecular modeling and simulations - molecular
dynamics
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Number of Active Sites (u M)

Molecular modeling and simulations —
thermodynamic cartography
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Equivalent H,0, concentration
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Average Diameter, <D> (nm) TiO, particle size [ nm ]
Prediction from
Structure/Property Map

Measured Experimentally

A. S. Barnard, Energy J. Jiang, G.
& Enviro. Sci. 4 Oberddoster, E. Elder,
(2011) 539 R. Gelein,

P. Mercer and P.
Biswas, Nanotoxicology,
2 (2008) 33
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QSPRs - 1
logk, = o+ R, +pmw +am, + 68 +vW, i=1,2,3, cussht

N=28 diverse compounds ranging from alcohols to different hydrocarbons)

R, is the excess molar refraction representing the molecular force of lone-pair electrons
1T, is the effective solute dipolarity and polarizability,

q; is the effective solute hydrogen-bond acidity

B, is the effective solute hydrogenbond basicity

V, is the McGowan characteristic volume that represents London dispersion.

The regression coefficients [r, p, a, b, v] are the nanodescriptors to be derived from the
regression analysis r

Predicted log k values of steroid hormones on MWCNTSs.

Hormone R w « B V  Predicted log k 7’
Testosterone .55 227 0. 318012383 S.75

Progesterone 1.56 249 O 1.04 2622 1.2

QOestradiol IS5 0.81 095 2199 9.02

Hydrocortisone 204 292 073 19 2.798 10.0

Aldosterone 213 0 3 350 0. 1288 O] °) 756 10.7

L-thyroxin AN AN G 3N O3NS 310 12.6

Ethinyl oestradiol 2.07 243 09 102 2395 9.85

—— AgP —O—Ag50 TiO, Zn0
—%—Cu0 —@—NiO —+—Fe,0, —=—Si0,

Xin-Rui Xia et al. DOI: 10.1038/NNANO.2010.164 —A—Cy G,  —O— MWONT —4— CNTOH

60
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QSPRs - 2
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Log Koy = -3.92 + 3.77 n - 3.60 m log S, = -5.10 - 3.51 n-3.59 m
n=8 R2=0.99,s=037,F=2.93 n=8 R?=0.99 s=0.05, F 126
Nigst = 8, H2r93t= 0.99 Nigst = 8, Rzresr= 0.99

Toropov, Leszczynska, Leszczynski (2007) Comput. Biol. Chem. 31: 127-
128.



Discussion

1. Structure definition:
- from spectra
- modeling
2. Descriptors:
- form experimental data (e.g. spectra)
- computational tools
3. Experimental data
- HTS/DoE
4. Intrinsic Vs. Extrinsic properties

5. Broader context
- SD (integrate functionality with safety)
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Thank you for your attention!




