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Identified a suitable metric for the fraction unbound in homogenized tissue and compared it with experimental data to gain mechanistic insights into discrepancies between a priori fuT predictions and data
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Small molecule selection

• fuHtis is mechanistically suited for brain homogenate data, as it incorporates pH gradient and cell membrane disruption

• fuHtis – particularly for highly basic drugs - could serve as a sentinel probe for acidic phospholipid content

• Need for more accurate measurements of brain lipid composition to improve fraction unbound predictions

Take home message & Perspectives References

• Unbound brain exposure is a critical factor in CNS drug

development

• A-priori mechanistic frameworks predict fraction unbound

in intact brain tissue (fuT)

• Brain homogenate assays disrupt cell membranes and pH

gradients à mismatch between experimental data

fuHexp(u) and predicted fuT

Objective. To derive a homogenate-specific metric fuHtis by

adapting Rodgers & Rowland’s approach to mechanistically

relate a priori predictions to experimental homogenate data
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Rationale & Objectives

Results

1. Rodgers & Rowland-based derivation of fraction unbound in brain tissue

2. Evaluation of fuHtis and fuT predictions against brain homogenate data
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3. Impact of tissue constituent fractional volumes on fuHtis and fuT

Figure 3. Evaluation of human fuHtis and fuT prediction accuracy by systematic variation of acidic phospholipid fractional volume. Physiological

parameter setting from Table 1. A) Comparison between three different Vap(c)/Vtis from the literature[1,3,9]. B) Sensitivity analysis of Vap(c)/Vtis within plausible

ranges, with thresholds representing the different Vap(c)/Vtis employed in (A); green shaded area corresponds to fuHtis better performance

• Prediction accuracy is highly sensitive to uncertainties in tissue composition (e.g., acidic phospholipids)

• fuHtis improves with increasing Vap(c)/Vtis despite reduced accuracy in absolute terms at the upper bound

Fraction unbound in homogenate tissue can be derived directly from intact tissue eq. by adjusting interstitial & cellular pH to homogenate pH:

Evaluating a priori fraction unbound predictions against 

brain homogenate data: Accounting for the experimental bias
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Experimental fraction unbound in undiluted homogenate tissue

EXPERIMENTAL HOMOGENATE TISSUE

yet, remaining fundamentally distinct from fuT due to irreversible structural disruptions that cannot be corrected by tuning dilution factor (DF) and pHbuffer

• (Unexpected) comparable prediction accuracy

• Largest differences between fuHtis and fuT observed for moderate-to-strong bases (e.g., amantadine)

Figure 2. fuHtis and fuT prediction vs. experimental data. Rat and human physiological parameters from Table 1; lipid content from Xu et al. 2020[3]. Relationship

between predicted fuHtis and fuT and experimentally observed fraction unbound for 56 and 52 small molecules (color-coded for drug type) for rats and humans [6,7,8], respectively.

Dashed lines represent factor 2, 3, 4 either side of the line of unity for predicted vs. observed values, whereas they represent factor 1.25, 1.5, and 2 for predicted fuHtis vs. fuT
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Figure 1. Conceptual representation of drug distribution in intact versus homogenate brain tissue, based on the brain model in Gaohua et al.[10]

Table 1. Human and rat fractional volumes of tissue constituents and other

relevant physiological parameters from the literature[1,2,3,4,5]
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Lack of consensus on brain lipid composition

Acidic phospholipids (ap) Neutral lipids (nl)

Neutral phospholipids (np) Binding proteins (pr)

Phospholipids (p) Water (wa)


