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Introduction
Time-dependent inhibition (TDI) of cytochrome P450 can cause clinically relevant
drug-drug interactions (DDI) and lead to termination of development, withdrawal from
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Methods
7-point ICg, values for a range of inhibitors were determined using the standard Diltiazem/Testosterone RapidFire Diltiazem/Testosterone Trad. LSIMS
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Samples were analyzed individually by RapidFire technology as well as by traditional = 20w > 20% |
LC/MS/MS methods. Traditional LC/MS/MS methods were developed and validated at % % ‘ ‘ ‘ ‘
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solvent gradient on a Waters® Symmetry® C18 column.2 RapidFire ultra high Inhibitor conc secondary inc. {uM] nhibitor conc secondary inc. [uM]
throughput LC/MS/MS methods were developed and run on a BioTrove RapidFire
microscale solid-phase extraction preparation system interfaced to an ABI-4000 triple T3 IC.. Values
guadrapole mass spectrometer with an average sample cycle time of 7 seconds. 50
RapidFire MS methods are shown below in Table 2. Both assays were analyzed in Midazolam
positive ion mode using a mobile phase of 0.09% formic acid and 0.01% TFA in
acetonitrile and RapidFire column A. RapidFire-MS Trad. LC-MS BD Ratio Trad./RapidFire
L . lcul df h inhibi . d Compound | w/NADPH | w/o NADPH | Shift | w/NADPH | w/o NADPH | Shift w/ NADPH | w/o NADPH | Shift
Pelrcent reme(;lnlng qctl\(/jlt%/ vxf_as calcu ate | or each inhi itor concentration and I1Cg, E— —108 750 090 Y e oo Y 596 059
values were determine y Inear |nterp0 ation. Fluoxetine 37.428 38.52 1.03 32.938 33.90 1.03 0.88 0.88 1.00
Ritonavir 0.001 0.002 217 0.001 0.002 2.03 0.98 0.92 0.93
Tl | b t C dt Diltiazem 13.295 141.26  10.63 11.951 139.21 11.65 0.90 0.99 1.10
ncubation Conditions -
Azamulin 0.004 0.066 18.41 0.003 0.066 22.23 0.83 1.01 1.21
Erythromycin 2.002 4572  22.83 1.629 44.38 27.24 0.81 0.97 1.19
Time Dependent Inhibition Incubation Substrate concentration Mibefradil 0.003 0089 3158 0.003 0083 3132 0.94 094 099
Enzyme Substrate HLM concentration (mg/mL)* time used [puM] ' ) ’ ’ ) ’ ' ’ ’
” | 02 002 i 20 Verapamil 0.231 20.65 89.28 0.205 18.44 89.77 0.89 0.89 1.01
CYP3A4 Midazolam 2—0. min X
CYP3A4 Testosterone 0.5—0.05 10 min 50
Testosterone
*HLM concentrations used in the pre-incubations (to the left of the arrow) and after dilution into secondary incubations (to the right RapidFire-MS Trad. LC-MS BD Ratio Trad./RapidFire
of the arrow). For direct inhibition protocols, protein concentrations were equivalent to diluted concentrations (right). " N N
Compound w/ NADPH | w/o NADPH | Shift w/ NADPH | w/o NADPH | Shift w/ NADPH | w/o NADPH | Shift
Fluoxetine 9.686 22.91 2.37 9.242 20.09 217 0.95 0.88 0.92
T2 RapIdFlre MS MethOdS Ritonavir 0.004 0.011 2.47 0.004 0.009 2.40 0.89 0.86 0.97
Azamulin 0.010 0.116  12.05 0.009 0.107 12.06 0.93 0.93 1.00
Internal Standard Product Diltiazem 3.250 133.36  41.04 1.601 126.92 79.26 0.49 0.95 1.93
Mibefradil 0.007 0.57 78.98 0.007 0.441 65.37 0.93 0.77 0.83
isYsay Q1 Q3 Q1 Q3 ?;I\E/) I(DBT/) Verapamil 0.216 2155 99.77 0.181 19.62  108.37 0.84 0.91 1.09
" " Tamoxifen > 100 > 100 N/A > 100 > 100 N/A N/A N/A N/A
CYP3A4 | 1'-Hydroxymidazolam-[*3C,] | 345.0 | 206.1 | 1'-Hydroxymidazolam 342.0 | 203.1 35 80
Erythromycin 1.582 > 100 >60 112 > 100 >90 0.71 N/A N/A
CYP3A4 | 6 -Hydroxytestosterone-[D;] | 312.2 | 275.8 | 6 -Hydroxytestosterone | 305.3 | 269.5 22 85
Results F2 Correlation between RapidFire-MS and Traditional LC-MS

IC5, values obtained using RapidFire ultra high throughput LC/MS/MS analysis were
consistent with the data obtained using traditional LC/MS/MS methods validated at
BD Biosciences (R? = 0.999, Figure 2). 90% of corresponding IC, values were within
1.2 fold of each other and 100% were within 1.9 fold of each other (Table 2).

A run time of approximately 7 seconds per cycle with RapidFire technology compared
to 2 to 4 minutes for traditional LC/MS/MS methods provided a significant (> 20-fold)
decrease in analysis time. A full ICg, curve (7 pts) can be analyzed in less time than a
single data point using traditional LC/MS/MS methods.

Reviewing the data from these known CYP3A4 TDI inhibitors, it can be seen that an
experiment that looks at only the change in the amount of inhibition at 1-2 inhibitor
concentrations (10-50 pM) would show significant inhibition for all of these compounds
and could be useful for initial screening. However, for compounds with ICg, values
substantially different than the single concentration used (i.e. strong inhibitors like
ritonavir and azamulin; or very weak inhibitors (IC5, > 100 pM)), it may be difficult to
distinguish between direct inhibition and TDI under these conditions because the I1Cg,
curves will have either converged or be very close together at these single
concentrations. The ICg, shift methodology, while more resource intensive, provides a
data rich assay for decision making.
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Conclusions

» Results from the RapidFire LC/MS/MS technology for the analysis of in vitro
CYP3A4 TDI screening were comparable to traditional LC/MS/MS methods (90%
of values were within 1.2 fold of each other, 100% within 1.9 fold, R? = 0.999).

e The data in this study suggests that a single inhibitor concentration provides
relevant outcomes for initial screening. However, it would be difficult to distinguish
between TDI and direct inhibition for some compounds (those whose ICg, values
are much larger or smaller than the concentration tested) using this method alone.

» As expected, full ICg, shift determinations improve robustness of TDI
determination, but increase sample load. However, the > 20-fold decrease in assay
analysis times using the RapidFire system allow for the analysis of a full ICg, curve
in the time traditionally spent analyzing a single data point. This great increase in
speed should offset concerns with the turnaround time required for full inhibition
curves for this important ADMET screen.
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