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 Acid/base dissociation constants (pK,'s) & ionization
 Solubility and tendency to supersaturate
* Lipophilicity

* Intestinal permeability
« quantitative: passive permeability & local models
 qualitative: susceptibility to active uptake or efflux on transporters

* Metabolism
« quantitative: cytochrome P450 (CYP) clearance & local models
 qualitative: glucuronidation & glutathione conjugation © 2010, The Middle-Earth Encyclopedia

 Binding to plasma proteins, to red blood cells & within tissues

» It takes Physiologically-Based Pharmacokinetic (PBPK) simulation to bind them all.
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“A thing should be made as simple as possible, but no simpler.”

- Albert Einstein

Simulate fraction absorbed and bioavailable x

Process status:

Species ®) Rat () Human

Dosefs)mg] | Dose [-]

% Absorbed Prefoc: | S&Fa_rat-

% Bioavailable Prefoc: | %6Fb_rat-

Clearance parameter
Type ILi\rer microsomes j ul/min/mg RLM
Prefemed value C¥P_RLM_CLint Unbound
Fallback value CYP_RLM_CLint III Unbaund

Minimize Advanced Save | | Run | | Cancel

* Predictions provided for physicochemical properties and
total microsomal CYP clearance

* Human and rat both supported

* Takes user specified data or predictions where available
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90% predicted within 2-fold of the reported value.

83% predicted within 1.5-fold.
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81% predicted within 2-fold of the reported value.

68% predicted within 1.5-fold




Let’s Avoid the Streetlight Effect...
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Big data’s ‘streetlight effect’: where and how we look affects what we see.
https://theconversation.com/big-datas-streetlight-effect-where-and-how-we-look-affects-what-we-see-58122




Journal of Medicinal Chemistry between September 2001 and September 2002
* rat bioavailabilities for 89 compounds with 20 different targets
* 1-12 examples from 40 papers

Current Topics in Medicinal Chemisary 2003, 3, 1269-1285 1169 16
. . . - 14
Molecular Design and Bioavailability
12
Robert D. Clark* and Philippa R N. Wolohan 2 10
i
Iripos, Inc., 1699 5. Hanley Road, 5i. Louis MO 63144 US54 %5
o 6
Abstract: A “snapshot™ of current medicinal chemistry work on bicavailability is drawn from pe
1ssues of J Med. Chem. covering the time period between September 2001 and September 2002, g 4
An exhavstive compilation of reported absolute oral bicavailability (F) values for this period is P
mechuded, covering 34 structural series and 107 distinct compounds, with data for nmltiple species 2
m many cases. This is supplemented with a discussion of more gqualitative oral bicavailability I L
results, and with illustrative examples addressing clearance, prodmg design, and blood/brain 0

barrier penetration problems. Papers discussing predictions pertaining to one or another aspect of
bicavailability are also discussed, and some thoughts on future directions of work on in silico
prediction in this area are presented.

1 2 3 45 6 7 8 9 101112
Compunds per paper
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“A thing should be made as simple as possible, but no simpler.”
- Albert Einstein
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*Based on expression levels of rat orthologs of human UGTs and hUGT substrate classifications




* rat bioavailabilities for 51 compounds with many different targets

* 1-11 examples from 17 papers
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R*2 =0.979; Linear Regression RMSE = 3.518 and MAE = 2.253 RA2 = 0.985; Linear Regression RMSE = 3.213 and MAE = 2.094

Slope = 1.044; Intercept = -5.456 Slope = 0.999; Intercept = 0.578
N =125; RMSE = 4.027; MAE = 1.986 N =125; RMSE = 3.249; MAE = 2.276
100 ol - ‘
- Predicted Fraction Absorbed
80 |

(human)

*GastroPlus run using a compartmental model with ACAT absorption vs HTPK in ADMET Predictor.
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results in good agreement with analogous analyses in GastroPlus.

« HTPK simulations run using purely in silico property estimates are in reasonable
but imperfect agreement with experimental results in humans and rats.

* Most experimental bioavailabilities for lead-type compounds in rat fall near or below
the predicted fraction absorbed, which suggests that %Fa estimates are accurate.

* Increasing the accuracy of bioavailability estimation using in silico property
estimates will require quantitative accounting for transporters and non-CYP
metabolism.

* Measuring absorption and bioavailability is hard, as is modeling them. Validating
the models designed to estimate them may be even harder.
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« David Miller
* Eric Martin & Ben Madej (Novartis)
* Michael Lawless
* Mike Bolger
 Viera Lukacova
« John DiBella
« Karen Webster
...and to you: Hvala lepal

bob@simulations-plus.com
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