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INTRODUCTION

Injectable drug formulations have high regulatory standards
and tight specifications for analytical laboratories to provide
quality data for customers and agencies. Reliability in the
analytical laboratory enhances the reliability in manufacturing,
preventing costly investigations when processes are out-of-
trend or out-of-specifications.

An automated sample preparation method has been developed

for the assay of an active ingredient in an injectable drug

formulation. The ePrep ONE workstation prepares samples for HPLC analysis from vialed drug
product and standards from solid certified reference materials (CRM). Drug product and CRM are
diluted and aliquoted to autosampler vials ready for chromatography. Preparation time is
approximately 10 minutes per sample. Average accuracy and precision were measured
gravimetrically at 100.01% % 0.14% (N=10, %RSD)

ASSAY METHOD
Sample preparation for injectable drug formulations must be performed accurately and precisely

prior to analysis. This was performed by the ePrep ONE automated workstation and analyzed via a
modified USP monograph HPLC method.

SAMPLES: A vial of injectable drug product with a label claim of 5 mg/mL of active ingredient was
diluted robotically to 0.125 mg/mL in water to a 4mL total volume, vortexed, and aliquoted to HPLC
vials. A total of 53 samples from a single formulation lot were prepared to determine the
reproducibility of the method.

STANDARDS: A certified reference material was manually weighed, dissolved robotically to
nominally 2.5 mg/mL, then diluted to nominally 0.125 mg/mL. CRM purity corrected concentrations
were 2.363 mg/mL stock and 0.118 mg/mL diluted.

After preparation, each sample and standard were analysed via HPLC using online mixed 65:35
acetonitrile:aqueous phosphate buffer through a core shell column at 1 mL/min flowrate.
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Figure 1. Deck layout of the ePrep workstation for diluting an injectable drug product.



*Manually weigh 25 mg of reference material
*Add 10 mL of water
*Vortex to dissolve

Standard eAliquot 200 pL stock to 3.8 mL water.
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*Add 100 pL drug formulation to 3.9 mL water.
*\/ortex to mix.
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Figure 2. Summary of Automated Workflow
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Figure 3. Screen capture of the ePrep Software Method to automate the above workflow:

MEASUREMENT OF EPREP PRECISION AND ACCURACY - GRAVIMETRIC

The ePrep ONE sample preparation workstation uses gas tight analytical syringes, which are the
gold standard for accuracy and precision of small volume transfers in the analytical laboratory. This
robotic workflow uses a 10 mL ePrep syringe to aliquot 3.9 mL of diluent water for samples into
sealed 20mL vials. A 100 pL ePrep syringe was subsequently used to aliquot the drug formulation
sample into these vials. Vials are then vortexed to mix.



To determine the accuracy and precision of the ePrep ONE, ten replicate samples were aliquoted
and weighed for the liquid additions. Samples were also prepared manually by two analysts
aliquoting 2.5 mL of the same liquid, using a class A volumetric pipette for comparison.

The accuracy and precision of the ePrep ONE transfer of 100 pL of drug formulation was measured
as 100.01 pL + 0.43 pL®%7*%) and 3.9 mL of water was measured as 3.899 mL + 0.007 mL ®%7%¢D,
respectively. Manual preparations show a larger bias and variability than the ePrep ONE
preparations.
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Figure 4. Box plots for absolute difference (top) and relative difference (bottom) of 10 sample
preparations of an injectable drug formulation. Accuracy and precision of the automated 100 pL
transfer is 100.01 pL + 0.14 pL ©%7%D,

DRUG ASSAY RESULTS

To determine the precision of the ePrep ONE workflow in a standard QC process, 53 samples were
prepared from a single formulation lot, analyzed by HPLC, and compared to the label claim.
Automated determination of the active ingredient concentration of 5 mg/mL in the drug formulation
was measured as 4.831 mg/mL * 0.023 mg/mL ©®*7% ) or 96.6% + 0.15% (N=53, %RSD). Three
preparation sets on three separate days demonstrated consistent %RSD of 0.18% (N=6), 0.15%
(N=53), and 0.10% (N=10). Total preparation time for 53 samples was approximately 9 hrs,
scheduled from 11PM to 8AM. Total HPLC analysis time was 6.5 hrs, analyzed from 9AM to
3:30PM. Total analyst takt time was approximately 20 minutes.



Drug Product preparations Drug Product Preparations

5.35 107.0%
NMT 107.0% NMT 107.0%

5.25 105.0%

5.15 103.0%

5.05
5mg/mL Label claim 101.0%

5mg/mL Label claim

495 99.0%

4.85 .

97.0%

Formulation concentration (mg/mL)

e P~
ePrep ONE N o
4.75 55.0% ePrep ONE
NLT 93.0%
4.65 MNLT 93.0%
93.0%
WePrep Set 2 (N=53) 13 5 7 91113151719 2123252729 31 33353739 41434547 495153
Figure 5. Box plot (left) and Control Chart (right) summarizing 53 sample preparations of an

injectable drug formulation. Assay result of 96.6% + 0.45%°%7% ¢,

CONCLUSIONS

The ePrep ONE automated workstation can prepare injectable drug formulations for HPLC analysis
in an operational QC environment. Using the configuration described, up to 56 samples can be
prepared in one workflow at approximately 10 minutes per sample, with minimal hands-on time,
which highlights the practicality and efficiency of the ePrep ONE platform in a modern QC
laboratory.

HPLC analysis was performed on ePrep ONE prepared sample sets of various sizes, yielding
consistent relative standard deviation (%RSD) values. The automated quantification of the active
ingredient in the drug formulation resulted in a measured value of 96.6% with an RSD of +0.15%
(N=53). These features render the ePrep ONE an optimal choice for regulated settings that require
traceable, reproducible, and robust sample preparation in drug assay workflows.

Additional studies measuring small volume aliquoted liquid have shown that ePrep ONE
outperforms manual preparation, even at 25 times lower volumes. The average accuracy and
precision of ePrep ONE, determined gravimetrically, were 100.01% + 0.14% (N=10, %RSD).



