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Overview

The system described here gains efficiency by combining a pre-
setup software module (the “ADME-Hub”) to collect chemical,
positioning, and assay information within the plate with an automated

ADME-HUB
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Performing empirical lead optimization in pharmaceutical discovery
involves the experimental determination of metabolic fithess
characteristics for a large set of compounds using a battery of assays
iInvolving mass spectrometry. Preparing plates of samples requires a
researcher with expertise in assay preparation. This researcher (the
“Plate Preparer”) is often distinct from the LC/MS expert measuring the
guantitative results of the assay with a mass spectrometer, and the
work is often performed in a different laboratory space.

The Plate Preparer generally has access to all the data needed for
setting up the experiment and tracking compounds. The LC/MS expert
only needs to add the appropriate ion transition information and the
instrumental setup to perform the measurement. In the most efficient
system, information about the plate setup would blend seamlessly with
the ion transition and instrument setup information, and accompany
the sample data through the measurement review process.

Several information transfer solutions have been presented within the
area of early ADME, including the use of Electronic Laboratory
Notebooks for storage of plate information. However, the retrieval of
this information often requires an importing process within the software
which is neither automated nor tracked.

One well-documented solution involving transition information and
barcoded plate setup is an impressive custom software system that
relies on file input for plate setup, and is restricted to a single

The autosampler (ADDA) software uses barcode information to access
the ADME-Hub output, and correctly sets the mass spectrometry
parameters for each analysis, using barcode pairs to dynamically
inform the software where each plate has been positioned for analysis.
A plate can thus be placed in any open plate position on the deck.

Methods

Transport Study
The transport assay set contained the compound Quinidine, arranged

across 7/ plates. In sequence:
Blank 1, Blank 2, Blank 3, A-B (1), Blank 4, A-B (2), Rec (1), Rec (2), Time Zero (1), Time Zero (2).

Details: RRCK cells were seeded into transwell plates and capped. Plates were placed in a
shaking incubator overnight at 37°C. Quinidine was dosed to transwell plates at 2uM, plates were
incubated for 90 minutes at 37°C. At 90 minutes, 300uL sample from plates 3 and 5 (A->B) was
diluted with 300uL deionized water and 120 uL acetonitrile containing internal standard. Recovery
and TO plates consisted of 20 yL sample, 130uL buffer, 150uL deionized water and 120uL
acetonitrile containing internal standard. Sample plates were sealed and mixed prior to analysis.

Metabolic Stability

The metabolic stability study for Verapamil was conducted with pooled
(n=50 donors) human liver microsomes (HLM). Comments captured in
Figure 2 give preparation details and method directions.

Transferable Information
Each plate was barcoded with a unique barcode. Using the ADME-Hub

Figure 3: The ADME-Hub software allows the Plate Preparer to enter all
compound-specific information necessary to run the batch of
compounds. In this figure, the table view for the verapamil metabolic
stability experiment is shown.

The plates were submitted to the mass spectrometry lab with their
barcodes for identification.

Barcodes were also placed on the bottom of the tray at each plate
position on the autosampler. On setup, the barcode of the plate and
the barcode of the plate position were both scanned for all plates
sequentially. A handheld barcoding device was used for all barcode
identification.

The plates were run and the results compiled. An Apricot Designs Dual
Arm (ADDA) autosampler, Shimadzu LC-20 pumping system, and an
ABSCIEX 4000 QTRAP were used to perform the measurement. The

ADDA™ software was used to analyze the results.

Results

For both the transport and the metabolic stability study in sequence,
the ADDA software was placed into the barcode-reading mode (see
Figure 4). Barcodes for the plate and the plate position on the

Results were calculated for the metabolic stability study, as shown in
Figure 5. The regression for the standard curve had R = 0.998.

Conclusions

The execution of this procedure has demonstrated that plate

preparation information can be collected remotely and passed to the
iInstrument setup software by way of a database and a barcode. This
procedure provides a method to increase the efficiency of operation
by minimizing the downtime of the mass spectrometer, while at the
same time minimizing manual data transcription errors.

With this setup, it is possible for the mass spectrometry scientist to
gather all necessary knowledge of the contents of the plate from the
barcode. The barcode refers the software to remote information
collected with the ADME-Hub software. The demonstration of this
behavior is novel for the instrumentation configured.

We expect that future work will center around the ability to quickly set
up diverse plate formats within the ADME-Hub, diversifying the
iInstrument/software set from which the ADME-Hub can import and

export samples.
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Figure 1: The ADME-Hub software allows the Plate Preparer to enter all compound-
specific information necessary to run the batch of compounds, and link it to

the plate’s barcode.

0.71mg/mL protein final (0.25uM cytochrome P450)
Compound was dosed at 1uM

Briefly, HLMs were thawed, resuspended in potassium phosphate buffer
pH 7.4 and distributed to 96 mini-tubes (200ul total incubation
volume).

Compound was dosed to each tube and incubation mixture allowed to
equilibrate for 15 minutes,

Incubation mixtures containing no compound (Matrix) as well as no
cofactor (NCF) were also prepared.

Freshly-prepared cofactor (NADPH) was then added to initiate
metabolism and tubes were mixed thoroughly.

20ul timepoints were taken from the bulk incubation and quenched
with 200ul of acetenitrile containing internal standard.

Samples were mixed well and centrifuged (10 minutes, 3000rpm at 5C).
120ul of HPLC-grade water was added to samples,

Timepoints:

T1, T5, T10, T20, T30, T60, Matrix (no co
and S60 (no cofactor)

Standard curve preparation was identical (sans incubation).

mpound) @60, S30 (no cofactor)
Create Batch

Figure 2. Comments and instructions are entered or imported into the ADME-HUB

software on the Batch Instructions tab. The metabolic stability experiment

plate preparation procedure is shown in this example.

Batch Comments:
Verapamil 18 injections.

10 Plates.

8 Unknown injection series.

Study conducted with pooled (n=50
donors) human liver microsomes (HLM)
0.71mg/mL protein final (0.25uM
cytochrome P450)

Compound was dosed at 1uM

RBrieflv HI M< were thawed resuisnended in

‘ Cancel

Figure 4. ADDA Software barcode entry screen with 8 of the 10 plates in the batch

mapped. A plate and a rack position are scanned in series, causing the
software to import the compound map (set up in the ADME-HUB) to the
correct plate position on the autosampler.

Verapamil. The first 7 peaks are the standards, followed by 2 blanks, and

the metabolic stability data.
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