
 
 
 
 
 
 

 

 
ePrep | White Paper 2025 

 

(w) www.eprep-analytical.com 
(e) info@eprep.com.au 

 

Automated Sample extraction  

of Miconazole Nitrate & Hydrocortisone Cream 
Pub No. 98-35045WP 

Authors 

Ego Pharmaceuticals: 
H. Evans-Lemmo, J. Lacomel,   
L. Sheedy 
ePrep:  A.Minett 

Application Benefits 
● Regulatory Compliance Assured: The 

automated ePrep ONE application ensures 
that the sample extraction of Miconazole 
Nitrate and Hydrocortisone Cream adheres 
strictly to the BP monograph assay. This 
guarantees compliance with international 
standards, reducing the risk of regulatory 
issues and enhancing the credibility of 
research outcomes. 

 

● Enhanced Operational Efficiency: By 
reducing manual handling, the ePrep ONE 
application streamlines processes, allowing 
scientists to focus more on research and 
innovation rather than routine tasks. This 
leads to faster project completion and 
increased productivity in the lab. 

 

● Sustainable Practices: The ePrep ONE 
application significantly lowers environmental 
impact by minimizing resource consumption 
and waste production. This aligns with the 
growing emphasis on green chemistry, 
promoting sustainable operation without 
compromising on performance. 

 

Keywords 
● BP Monograph 
● Miconazole Nitrate 
● Hydrocortisone 
● CFR Part 11 
● Sustainability 
● ePrep ONE 

 

Summary 
 

This document outlines the method for extraction of actives in Miconazole Nitrate and 

Hydrocortisone topical cream formulations, using an automated workflow in the ePrep 

ONE Sample Extraction Workstation. The goal is to streamline the quantification of 

Active Pharmaceutical Ingredients (APIs) in Miconazole Nitrate and Hydrocortisone 

Cream, ensuring compliance with British Pharmacopoeia (BP) standards. 



 

 

Key Objectives: 

• Assess the compatibility of BP (Miconazole Nitrate and Hydrocortisone Cream) 

Assay monograph with ePrep ONE automation.

• Validate the ePrep ONE automated workflow against manual extraction methods. 

• Demonstrate equivalence in precision and accuracy to meet BP compendial 

requirements. 

• Enhance laboratory efficiency by reducing time, solvent usage, and labour. 

The novel analytical method automates the manual pharmacopoeial procedure by 

employing syringe-based robotic technology, offering equivalent analytical performance 

while significantly improving efficiency, reproducibility, and sustainability. 

The automated workflow leverages a robotic system, ePrep ONE, for sample preparation, 

integrating precise syringe-based liquid handling and magnetic stirring to perform critical 

processes such as extraction, dilution, and sample transfer with high accuracy. Validation 

studies confirm that the ePrep ONE automated approach delivers analytical performance 

comparable to the conventional manual method, while substantially minimizing operator-

induced variability and hands-on time. Key validation parameters, including accuracy, 

precision, linearity, and robustness align with pharmacopoeial specifications, demonstrating 

the method's reliability and suitability for routine quality control and stability study 

applications. 

The document concludes that beyond analytical performance improvements, the automated 

ePrep ONE extraction approach offers substantial sustainability benefits by minimizing 

solvent and reagent consumption, reducing laboratory waste, and optimizing resource 

utilization. The automated ePrep ONE method provides an efficient CFR Part 11 compliant 

validated pharmacopeia equivalent workflow. In addition, the ePrep ONE automated 

extraction delivers a reduction in environmental impact, delivering a sustainable solution for 

routine quality control and stability study programs testing cream products containing 

Hydrocortisone and Miconazole Nitrate APIs. 

Introduction 
 

This application, developed with scientists from Ego Pharmaceuticals, utilises the capability 

of the ePrep ONE Sample Preparation Platform to deliver a reliable and repeatable 

automated sample extraction for quantification of Active Pharmaceutical Ingredients (APIs) 

in Miconazole Nitrate and Hydrocortisone Cream.  

Traditionally, extraction is performed through a multi-step manual process involving multiple 

dilutions, sonication, heating, stirring, cooling, and sample clean-up before HPLC analysis. 

This method is reliable but time-consuming and labour-intensive, using large volumes of 

solvents, most of which become laboratory waste. Manual extraction techniques rely heavily 

on the skill and expertise of laboratory analysts to ensure sample safety and quality, meeting 

the strict standards of the Pharmacopoeia. 

A key challenge in developing a validated automated extraction process is balancing the 

need to minimize hands-on analyst time with reducing environmental impact. The process 

must ensure accurate and consistent results, significantly reduce solvent use and waste, and 



 

 

meet regulatory standards. Sample solutions are typically straightforward, but extracting 

Active Pharmaceutical Ingredients (APIs) from delivery mechanisms like topical creams can 

introduce complications. Complex matrices may require additional extraction and sample 

clean-up steps. Once the sample components are addressed, it is critical to prepare them 

accurately using calibrated volumetric equipment to ensure precise concentrations. This 

process should be highly repeatable to meet quality and regulatory standards. 

The ePrep ONE is an analytical syringe-based system that accurately handles a range of 

solvents and sample matrices. It features syringes from 10 µL to 10 mL, allowing precise 

handling of volumes down to 1 µL. The task-based, CFR Part 11 validated software enables 

easy optimization of specifications such as dispensed volumes and flow rates, 

accommodating differences in liquid properties with full audit trail capability. 

Syringes use positive displacement for superior performance with a wide range of non-

aqueous liquids. Stainless-steel needles eliminate the risk of solvent contamination from 

extractable and leachable components, and their reusability reduces single-use plastic waste 

compared to pipette-based alternatives, aligning with sustainability goals. Manual 

preparation often requires experience and skill, as failure to ensure precision and accuracy 

can lead to Out of Specification (OOS) or Out of Trend (OOT) results, necessitating repeat 

analysis and potentially leading to costly production delays. 

Some manual preparation errors can be mitigated through thoughtful method design and 

robust training programs. However, lab personnel performance can suffer from tedious and 

repetitive tasks. Automation offers a solution, allowing skilled staff to focus on critical tasks 

rather than routine sample extraction. The ePrep ONE provides efficiency gains without 

needing multiple shifts or additional staff, as sample preparation can occur while the user is 

elsewhere. 

When Analysts familiar with the extraction method are not available to complete extraction, 

work is not disrupted, as the programmed workflow delivers consistent results regardless of 

the operator. The ePrep ONE also features a scheduler, allowing users to set up methods 

the night before and schedule workflows to start overnight, ensuring samples are ready for 

analysis the next morning. 

Using the ePrep ONE for automated sample preparation ensures accurate and precise 

preparation of samples and standards essential for quantitative analysis. The ePrep ONE 

Sample Preparation Workstation improves efficiency, eliminates errors, and frees resources 

for other laboratory tasks by automating the preparation workflow of standards and samples. 

 

 

Objective 
 

To develop an automated sample extraction for quantification of Active Pharmaceutical 

Ingredients (APIs) in Miconazole Nitrate and Hydrocortisone Cream using the ePrep ONE 

deck, ePrep ONE Solvent dispenser and ePrep ONE magnetic stirring deck, that is compliant 

with the British Pharmacopoeia (BP) monograph for Assay of Miconazole Nitrate and 

Hydrocortisone Cream. 

  



 

 

Introducing the Automated ePrep ONE  Sample Preparation Workstation  
 

The ePrep ONE offers a fully automated, end-to-end solution for chromatography sample 

preparation, helping to increase the efficiency and accuracy of virtually any workflow while 

dramatically reducing costs and environmental impact. 

The ePrep ONE smart software streamlines the creation of new workflows by allowing users 

to select hardware, including syringes, vials, racks and other tools, through a simple drag-

and-drop function. All coordinates are predefined at the outset, further decreasing the set-up 

time. In addition, workflows can be saved and accessed at any time, which frees laboratory 

staff from the need to rewrite programs.  

A CFR Part 11 validated version of the software is available for laboratories needing to 

demonstrate GMP compliance, such as PIC/s PE009. No movements need to be 

programmed; groups of vials are defined, and tasks are selected. The software offers 

several specific tasks to streamline the creation of sample extraction workflows: 

• Variable Dispense: Dispenses a reagent from a single input vial (or group) to a 

series of vials, allowing different volumes to be dispensed to each unique output vial. 

The same syringe is used for dispensing, with multiple aliquots aspirated for multiple 

dispenses. This is ideal for making sample and standard solutions with varying final 

concentrations. 

• Serial Dilution: The user adds a starting dispense volume of a sample or standard 

from a single input vial (or vial group) to the first output vial. Subsequent dispenses to 

the remaining output vials are determined by a defined increment value. 

• Serial Dispense: Useful for volatile samples or minimizing risk of sample loss. A 

series of vials can be preloaded with solvent using "Add Diluent." An initial solution is 

created by adding a defined volume of reagent or standard to the first vial, then 

aspirating the same volume from the first vial to the next in the group, creating a 

series of concentrations. 

• Make Up to Volume: The software calculates the volume needed to fill each 

container within the output group to a given total volume, considering all previous 

additions. This is particularly useful when combined with Serial Dispense or Variable 

Dispense and behaves like make up to the mark on a volumetric flask. 

• Mixing Options: Complete extraction can be achieved through various mixing 

methods, either as a single operation or in combination. Solution homogeneity can be 

achieved via a syringe mix process or using the ePrep ONE magnetic stirring or 

vortex shaker modules. These can be easily fitted on the deck and are ready to run in 

minutes. 

• Sample Contamination: Wash steps are automatically included within tasks using 

the in-built ePrep ONE wash station, adjustable for volume or cycle number for more 

"sticky" analytes. Additional wash tasks can be directed to use stronger solvents if 

needed, offering multiple ways to reduce sample contamination or carryover. For 

high contamination risk, the ePrep ONE can specify syringe serial numbers used in a 

task, reducing contamination risk and eliminating cross-contamination. 

 



 

 

Materials and Instrumentation  
 

All samples and standards were weighed as shown in Table 1, using an analytical balance 

(XSR104 – Mettler Toledo). They were then prepared using the fully automated sample 

extraction instrument, ePrep ONE. The equipment needed for performing automated 

extraction using ePrep ONE is listed in Table 2. 

Table 1 Reagents and Solvents required for ePrep ONE Automated Extraction and Analysis by HPLC 

Name Grade Brand Mass 

Acetonitrile (AcCN) Sample Extraction Only ACS/HPLC Honeywell  

Acetonitrile (AcCN) HPLC Mobile Phase Gradient Supelco, Merck  

Methanol (MeOH) HPLC Honeywell  

Orthophosphoric Acid 85% (OPA) Analytical  Chem Supply  

Purified Water (H2O) HPLC Not Applicable  

Tetrahydrofuran (THF) Sample Extraction Only HPLC RCI Labscan  

Tetrahydrofuran (THF) HPLC Mobile Phase Only HPLC Inhibitor Free Sigma Aldrich  

Formulation Matrix (Reference) Not Applicable Not Applicable 0.1600 g 

Hydrocortisone (Standard) BPCRS USP 0.1340 g 

Miconazole Nitrate (Standard) BPCRS USP 0.2560 g 

Extraction Solvent 

AcCN:H2O 70:30 % v/v 

 
Table 2 Equipment required for ePrep ONE Automated Extraction 

Glassware Syringes/Tools Decks 

50 mL Glass Reagent Jars 100 µL Standard Syringe Reagent Jar 5 x 50 mL 

20 mL Glass Vials 10 mL Standard Syringe Vortex Mixer with vial rack 2 x 8 x 20 mL 

1 L Schott Bottle 5 mL Probe Dispenser  

 

Following extraction of all Samples and Standards, analysis was 

performed via High Performance Liquid Chromatography (HPLC) using the 

conditions specified in the validated in house method based on the 

BP2025 pharmacopeia monograph. For the purposes of validation the 

HPLC conditions are as described in Table 3. 

A process flow of the ePrep ONE automated workflow is given in Figure 6.  

The ePrep ONE system is shown in Figure 7. 

 

 

 

  

Figure 6  Automated ePrep ONE Workflow Figure 7 The ePrep ONE system 



 

 

Table 3 HPLC Analysis Conditions  

HPLC System & Column 

System Controller Shimadzu Prominence, CBM-20Alite 

Autosampler Shimadzu Prominence, SIL-20A 

Pump Shimadzu Prominence, LC-20AT 

Degasser Shimadzu Prominence, DGU-20A 

Detector Shimadzu Prominence, SPD-20A 

Column Oven Not Required 

Software Chromeleon CDS 7.3.2 Thermo Scientific 

Column: 

Column Superspher 60 RP-select B, 4 µm, 75 mm x 4 mm, Merck (Germany) 

Guard Column Hyperclone BDS C8, 5 µm, 3 mm x 4 mm, Phenomenex (USA) 

Mobile Phase & Auto-Sampler Wash Solvent:  

Line Solvent Purpose 

A H2O column clean-up 

B AcCN,  analyte elution, column clean-up 

C THF/MeOH, 50:50, v/v column clean-up 

D MeOH/H2O, 50:50, v/v, pH 2.50 ± 0.05 analyte elution 

Wash Solvent AcCN 

Injection Volume 

5.0 µm 

Elution Program: Assay of Miconazole Nitrate  

Line Solvent Purpose 

A H2O column clean-up 

B AcCN,  analyte elution, column clean-up 

Elution Program Detection Parameters 

Time (min) B% D% Flow Rate (mL/min) Time (min) Detection Wavelength  

0.00 17.0 83.0 1.00 0.00 220 nm 

18.00 17.0 83.0 1.00 18.00 220 nm 

Elution Program: Assay of Hydrocortisone 

Line Solvent Purpose 

A H2O column clean-up 

B AcCN,  analyte elution, column clean-up 

Elution Program Detection Parameters 

Time (min) B% D% Flow Rate (mL/min) Time (min) Detection Wavelength  

0.00 0.0 100.0 1.00 0.00 220 nm 

6.50 0.0 100.0 1.00 21.00 220 nm 

7.50 60.0 40.0 1.00   

12.00 60.0 40.0 1.00   

12.50 0.0 100.0 1.00   

21.00 0.0 100.0 1.00   

 

The exact workflow conditions used to complete the analysis are given in Figure 9. The deck 

setup required for ePrep ONE, and the defined groups are shown in Figure 8. 

 

 



 

 

 

Figure 8 Screen capture of the ePrep ONE deck for 5 Miconazole Nitrate and Hydrocortisone Cream Extraction 

 

 
Figure 9 Screen capture of the ePrep workflow 
 

 

Comparison of the Manual BP Monograph to Automated ePrep ONE  

 
The ePrep ONE workflow was compared to an in-house validated method based on the BP 

monograph. The extraction specified in the monograph involves dissolving the sample in 

extraction solvent via heating, stirring, quantitative transfer to a volumetric flask, sonication, 

cooling and dilution to volume. The final solution then undergoes a sample clean-up, the 

cleaned extract is then used for HPLC analysis. 

 

  



 

 

Sample extraction 
 

In the automated ePrep ONE workflow, the Miconazole Nitrate and Hydrocortisone Cream 

sample undergoes extraction into the extraction solvent, followed by magnetic stirring at 

600 RPM for 10 minutes, allowing the analytes of interest to be fully extracted into solution. 

Extraction solvent is added to the initial sample solution by the ePrep ONE without 

intervention of the Analyst, and the sample is then vortex mixed at 600 RPM for 60 seconds, 

resulting in the final solution for analysis. The sample is centrifuged to remove particulates 

from the sample matrix, the supernatant is vialed and analysed by HPLC. The sample 

concentration is maintained to follow monograph guidelines, optimising solvent use by the 

ePrep ONE. 

Sample Extraction Parameters 

The following Parameters will be discussed in detail, however a summary of the selected 

parameters are in Table 4.  

Table 4 Summary Table for Parameters of ePrep ONE Sample extraction 

Parameter Chosen Option 

Vial Choice 20 mL Standard ePrep ONE vial 

Needle Choice Standard 

Basic Settings for Syringe: Aspiration Dispense Flowrate (µL/sec) 

Speed (µL/Sec) 175 500 

Pause Time (Sec) 2 2 

Needle Depth (mm) Auto Low Auto Low 

Waste Waste 

Extra Tool Wash Yes 

Extra Tool Wash - Pre Task Yes 

Extra Tool Wash - Post Task Yes 

Liquid Handling Tasks Add Diluent 

Mixing Type 1 Magnetic Stirring 

Mixing Type 2 Vortex Mixing 

 

Vial and Needle Choice  

In this study, 20 mL Glass Vials were selected to complete the extraction, the glass 

vials when used with the ePrep ONE magnetic stirring bar ensure consistent and 

efficient extraction. The design of the ePrep ONE magnetic stirring bar when used in 

the glass vials plays a crucial role in facilitating sample extraction. The multi-faceted 

design ensures that the extraction solvent can fully interact with the sample, 

minimizing the risk of incomplete sample extraction which can occur due to 

interference by traditional stirring bars.  

The ePrep ONE magnetic stirring deck was essential for completing the sample 

extraction, as specified in the monograph. A standard needle size syringe is suitable 

for use with the 20 mL glass vials, as it supports accurate sample dilution and 

collection. RFID identification of the syringe, combined with platform setup 

verification by the CRF Part 11 validated instrument software, ensures that errors 



 

 

from incorrect apparatus are avoided. This process enhances accuracy and reliability 

before commencing operations. 

Aspiration  

Speed, Pause Time and Needle Depth: The speed and duration of aspiration are 

critical to ensure optimal performance during the sample extraction process. For the 

aspiration speed, 175 µL/sec was selected, as it was observed that there was 

minimal formation of air bubbles while aspirating the sample. A higher aspiration 

speed setting did not introduce sample variability, as the workflow does not use 

higher viscosity liquids. To reduce error attributed to sample lag during the plunger 

draw, a two-second pause was introduced during aspiration. The pause allowed the 

sample to be fully drawn into the syringe as the plunger was pulled back following 

aspiration. By pairing the selected aspiration rate with an extended pause, sample 

extraction was found to be more robust. The needle depth, while not as critical as 

speed and time, was set to ‘Auto Low’ to further minimise variability in sample 

delivery in addition to aiding complete sample extraction as discussed in the 

following section.  

Dispense 

Speed, Pause Time and Needle Depth: During the dispersion of the aspirated sample, 

the parameters are less critical than those used during aspiration. The dispense  

speed was set to 500 µL/Sec, to reduce workflow time, however, the pause time of 

two seconds was found to be a mandatory parameter. The pause time in addition to 

aiding the sample draw also allows for any droplets formed on the syringe needle to 

be dispensed rather than being drawn back onto the septum. By configuring the 

needle depth to Auto Low, we ensure that droplets do not accumulate on the syringe, 

as the needle is immersed in the pre-delivered solvent, this approach helps maintain 

the integrity of the sample transfer process. 

Waste 

The ePrep ONE wash station is configured for this study as the solvents used in the 

workflow would not compromise the integrity of the tubing used in the wash system. 

If required an ES Wash group containing wash solvent could be established 

specifically for needle washing, along with a separate Waste group to manage any 

waste generated from these washing processes. However, for laboratories requiring 

a higher throughput, the ePrep ONE Wash Station module is more appropriate. Extra 

tool wash and Pre and Post Task washing is enabled for the workflow. 

Magnetic Stirring 

Magnetic stirring using the ePrep ONE magnetic stirring module was selected to 

replace the heating and stirring step utilised in the manual extraction process. Vortex 

Mixing and Sonication was not trialled as during initial development it was apparent 

that vortex mixing was not sufficient enough achieve complete extraction. The use of 

sonication during sample extraction was rejected as it would not meet the objective 

to reduce Analyst hands-on time and would require the workflow to be paused in 

order to complete the manual step. The introduction of a manual step during an 

automated process increases the risk of delays or failure to complete the workflow, 



 

 

with this in mind the development team determined that magnetic stirring should be 

employed together with vortex mixing to enable a fully automated extraction process. 

Standards Extraction 
 

Standards preparation for the traditional manual extraction method requires 0.1340 g of 

Hydrocortisone and 0.2560 g of Miconazole Nitrate to be weighed into a 200 mL volumetric 

flask (STD1), this is then dissolved and diluted to volume with extraction solvent. Following 

this, a 25 mL aliquot of Std1 is pipetted into a 100 mL volumetric flask and made to volume 

with extraction solvent to produce Standard 2 (STD2). A working standard (wSTD) is 

prepared by adding 10 mL of Std2 to 0.1600 g of the formulation matrix, mixing, 

quantitatively transferring to a 50 mL volumetric flask and making to volume with extraction 

solvent.  

Standards Extraction Parameters 

Standards Preparation for the automated ePrep ONE workflow, 0.1340 g of Hydrocortisone 

and 0.2560 g of Miconazole Nitrate are weighed into a 20 mL ePrep ONE vial (Stock STD), 

0.1600 g of the formulation matrix is added to a second 20 mL ePrep ONE vial (Stock RF). 

The ePrep ONE accurately delivers 20 mL of extraction solvent to the vials and following the 

solvent delivery, automatically completes magnetic stirring for 10 minutes at 600 RPM. The 

ePrep ONE completes the working standard (wSTD) by adding 15.9 mL of extraction solvent 

to a 20 mL vial, followed by a 4.0 mL aliquot of the Stock RF solution and 0.1 mL of the Stock 

STD solution prepared in the previous workflow step. 

It was determined that the automated standard preparation approach using ePrep ONE 

lowered solvent volumes while improving accuracy and precision of prepared standards.  

The following Parameters will be discussed in detail, however a summary of the selected 

parameters are shown in Table 5  

Table 5 Summary Table for Parameters of ePrep Sample extraction 

Parameter Chosen Option 

Vial Choice 20 mL Standard Glass Vials 

Solvent Dispenser 5000 µL Dispenser 

Syringe Choice 10 mL Standard Needle Syringe 

Basic Settings for  

Syringe: 
Aspiration Dispersion 

Speed (µL/Sec) 50 400 

Pause Time (Sec) 1 1 

Needle Depth (mm) Auto Low Auto Low 

Syringe Choice 100 µL Standard Needle Syringe 

Basic Settings for  

Syringe: 
Aspiration Dispersion 

Speed (µL/Sec) 30 250 

Pause Time (Sec) 1 1 

Needle Depth (mm) Auto Low Auto Low 

Waste Dedicated Waste Jar 

Mixing Type Magnetic Stirring 

 Vortex Mixing 



 

 

 

Vial and Needle Choice 

For the standard extraction, 20 mL Standard Vials were selected, ePrep ONE 

magnetic stirring bars were used to complete magnetic stirring. Using the 20 mL 

standard vials allows the use of a 10 mL Standard Needle Syringe, and 100 µL 

Standard Needle Syringe, working within the recommended dispensing volume of 

10% of the full syringe volume.   

Aspiration  

Speed, Pause Time and Needle Depth: There was no notable difference between the 

standard and sample extraction settings for aspiration, except for the pause time, 

which was reduced to one second. The reduced pause time was determined to be 

sufficient for the solvent to be fully drawn into the syringe.  

Dispense 

Speed, Pause Time and Needle Depth:  The same can be said for the Dispense 

settings. All settings remained the same, with the exception of the Standard 

extraction pause time which was reduced to one second.  

Waste 

The workflow is configured to send all wash waste to ‘Waste’ using the ePrep ONE 

Wash Station module. 

Magnetic Stirring & Vortex Mixing 

All standards were mixed using consistent settings: a magnetic stirring mix of 10 

minutes at 600 RPM, and a vortex mixing time of 60 seconds at a speed of 600 RPM. 

The speed setting is critical for generating a strong vortex, which facilitates the 

dissolution of analytes and ensures homogeneity in the wSTD. By maintaining these 

parameters, reliable and uniform standards for analyses are achieved. 

Blank extraction 

Although it is not explicitly stated in this paper, the ePrep ONE application is 

programmed to produce a Blank Solution. The Blank Solution is prepared by 

accurately weighing formulation matrix into a 20 mL ePrep ONE vial, followed by 

extraction using the Sample extraction workflow. This workflow is shown in Figure 8.  

Results and Discussion  
 

To assess the transfer of the method from an in-house validated approach to an ePrep ONE 

automated workflow, two replicates of a sample batch were prepared using the ePrep ONE 

and analysed by HPLC. One primary parameter was used to evaluate the verification for 

Miconazole Nitrate and Hydrocortisone Cream: The assay result must fall within specified 

limit which is stated as “Content of Miconazole Nitrate, C18H14Cl4N2O,HNO3 95.0 to 105.0% of 

the stated amount. Content of Hydrocortisone, C21H30O5 95.0 to 105.0% of the stated 

amount.” as per BP2025. Additionally, four parameters were used to assess the transfer of 

sample preparation from manual extraction to automated extraction using ePrep ONE: 



 

 

Parameter Result 
Precision if of Sample 
Extraction 

A set of six samples will be prepared using the ePrep ONE workflow, 
with results analysed for relative standard deviation (RSD), the limit for 
the RSD of 6 sample preparations is ≤ 2.0 %. The RSD between 
extreme weight sample solutions is ≤ 2.0 %. The RSD between 
extreme results (Lowest and highest observed result) is ≤ 2.0 %. 
 

Accuracy The results obtained from samples prepared using the ePrep ONE 
automated extraction are within 2.0 % of results obtained from manual 
extraction. 
 

Intermediate Precision The RSD between first and second analyst is ≤ 2.0 %. 
 

Robustness The RSD between initial precision and various robustness parameters 
is ≤ 2.0 %. 

 

Two samples from a single batch of Miconazole Nitrate and Hydrocortisone Cream were 

extracted. The first sample was extracted using manual extraction, the second, using the 

automated ePrep ONE workflow. The resultant chromatographic spectra were compared, 

the spectra exhibit similar sample peak shape and elution for both extraction methods. This 

indicates that the extractions are comparable.  

 

 

Figure 10 Representative Chromatograms of Analyst One Manual Sample Extraction 
 



 

 

The results obtained by Analyst One using the automated ePrep ONE workflow, were 0.5020 

% w/w for Hydrocortisone and 2.00425 % w/w for Miconazole Nitrate. The content results 

obtained from manual extraction of the same batch of Miconazole Nitrate and 

Hydrocortisone Cream, were 0.4918 % w/w for Hydrocortisone and 1.9668 % w/w for 

Miconazole Nitrate. The results obtained indicate a similar extraction efficiency. Results for 

both the ePrep ONE and manual extraction methods were within specification.  

Table 6 Accuracy between manual and automated extraction using ePrep ONE. 

 Hydrocortisone % w/w Miconazole Nitrate % w/w  

Sample Manual  ePrep ONE Manual ePrep ONE Pass/Fail 

Sample 1A 0.4944 0.5018 1.9637 2.00225 PASS 

Sample 1B 0.4892 0.5021 1.9699 2.00625 PASS 

%RSD 0.88% 0.80%  

 

Following this, a Second Analyst repeated the ePrep ONE extraction, using the same batch 

as Analyst One. The results obtained by the Second Analyst were within specification, and 

the chromatographic spectra obtained were concordant with those obtained by Analyst One.  

 

Figure 11 Representative Chromatograms of Analyst Two Manual Sample Extraction 



 

 

Sample Content of Hydrocortisone % w/w  Content of Miconazole Nitrate % w/w Pass/Fail 

Sample 1A 0.4941 1.9604 PASS 

Sample 1B 0.4962 1.9923 PASS 

% RSD Analyst 1 0.31% 0.93%  

% RSD Analyst 2 0.46% 0.49%  

 

Figure 12 Data acquired from the Second Analyst using ePrep ONE 

 

The precision for sample extraction was determined by completing 6 sample extractions 

using the ePrep ONE automated workflow from the same sample as follows: Prepare 2 x 

samples with target weight, 2 x samples +10.0 % of target weight and 2 x samples -10.0 % of 

target weight. The HPLC analysis resulted in consistent content with RSD of 0.47 % for 

Hydrocortisone, and RSD of 0.25 % for Miconazole Nitrate across the 6 replicate 

preparations. The evaluation of extreme RSD for sample mass was 0.51 % for 

Hydrocortisone, and RSD of 0.33 % for Miconazole Nitrate.  The evaluation of extreme RSD 

for sample content was 0.73 % for Hydrocortisone, and RSD of 0.48 % for Miconazole 

Nitrate, as shown in Table 7.  

 

The results obtained for all sample replicates were within specification, and the evaluation of 

RSD and extreme RSD indicates that the automated sample extraction using ePrep ONE is 

precise. 

 

Table 7 RSD Precision of Miconazole Nitrate and Hydrocortisone extraction by ePrep ONE. 

Preparation Content of Hydrocortisone % w/w Content of Miconazole Nitrate % w/w 

1 0.4929 1.9700 

2 0.4926 1.9692 

3 0.4964 1.9756 

4 0.4913 1.9669 

5 0.4952 1.9768 

6 0.4917 1.9634 

RSD 0.47 % 0.25 % 

Extreme RSD (mass) 0.51 % 0.33 % 

Extreme RSD (content) 0.73 % 0.48 % 



 

 

 

 

 

Figure 13 Chromatographic overlay of 6 repeated extractions of the Sample 

 

Robustness was performed by adjusting the magnetic stirrer duration by ± 5 minutes, and by 

lowering the magnetic stirrer speed by 100 RPM. These settings were selected to evaluate 

robustness by the development team as they were identified as critical to ensuring complete 

extraction of the sample. The samples analysed by HPLC resulted in consistent content with 

RSD of 1.54 % for Hydrocortisone, but an RSD of 2.57 % was observed for Miconazole Nitrate 

across all4aFX replicate preparations. The evaluation of results obtained from the ePrep 

ONE automated method and the robustness criteria for adjustment of the magnetic stirring 

duration achieved RSD ≤ 2.0 % for both Hydrocortisone and Miconazole Nitrate. It should be 

noted that the evaluation of results obtained from the ePrep ONE automated method and the 

robustness criteria for magnetic stirring speed adjustment achieved RSD ≤ 2.0 % for 

Hydrocortisone, but did not pass for Miconazole Nitrate, 2.48 %. It was concluded that due to 

the CFR Part 11 software controlling the ePrep ONE, analysts do not have the ability to 

adjust speed, or duration of the magnetic stirrer and the setting cannot be overridden 

manually.  It was therefore determined that the overall robustness of the ePrep ONE 

automated sample extraction method is considered satisfactory. 

 



 

 

Table 8 Robustness evaluation of the automated ePrep ONE workflow. 

Robustness Criteria: 5 minutes magnetic stirring  

Sample Hydrocortisone % w/w  Miconazole Nitrate % w/w Pass/Fail 

Sample P1 0.4922 1.9733 PASS 

Sample P2 0.4801 1.9123 PASS 

RSD (P1-P2) 1.48 % 1.81 %  

RSD (Method-Robustness Criteria) 1.40 % 1.50 %  

Robustness Criteria: 15 minutes magnetic stirring  

Sample Hydrocortisone % w/w  Miconazole Nitrate % w/w Pass/Fail 

Sample P1 0.4907 1.9873 PASS 

Sample P2 0.4937 1.9913 PASS 

RSD (P1-P2) 0.71 % 0.16 %  

RSD (Method-Robustness Criteria) 1.04 % 0.43 %  

Robustness Criteria: 500 RPM magnetic stirring  

Sample Hydrocortisone % w/w  Miconazole Nitrate % w/w Pass/Fail 

Sample P1 0.4767 1.8760 PASS 

Sample P2 0.4796 1.9002 PASS 

RSD (P1-P2) 0.44 % 0.74%  

RSD (Method-Robustness Criteria) 1.64 % 2.48%  

 

Considerations 
 

The application discussed in this white paper has been validated against the in-house 

method based on the BP2025 monograph for the Assay of Miconazole Nitrate and 

Hydrocortisone Cream, there is no existing United States Pharmacopeia, USP-NF (USP) for 

the combined active drug product. Official USP monographs exist for Miconazole Nitrate 

Cream and Hydrocortisone Cream respectively. The development team believe that the 

ePrep ONE workflow could easily be optimised as an automated extraction method for the 

drug formulations containing the individual APIs. 

The assessment of the suitability of the ePrep ONE automated method also included 

assessment of the preservative mechanism. This was not reported for the purposes of this 

paper and would require assessment and validation specific to the preservative system used 

by the manufacturer of the drug formulation. 

Organisations operating without robust version controlled applications or user access 

control accorded by the CFR Part 11 operating software would need to consider the risks 

and impact associated with potential unauthorized changes to extraction settings. As 

demonstrated by the evaluation of the robustness, unauthorised changes to extraction 

parameters can result in non-conformant results. The CFR Part 11 software control of the 

ePrep ONE together with the full audit trail capability ensure that any changes to the 

electronic method are either prevented or captured. In addition, the ePrep ONE automated 

workflow eliminates any unavoidable bias in sample preparation resulting from differences 

in Analyst experience and technique.   



 

 

Benefits 
 

Automation in sample extraction heralds transformative financial, environmental, and 

human advantages. In addition, the ePrep ONE’s 21 CFR Part 11 software ensures 

compliance, by providing a validated pharmacopeia-equivalent workflow that meets 

stringent quality and regulatory standards. The ePrep ONE automates the extraction 

process, reducing human intervention and minimizing errors, while maintaining precision 

and accuracy. By adhering to the guidelines of the British Pharmacopoeia (BP) Monograph, 

the ePrep ONE not only enhances operational efficiency but also ensures that laboratory 

practices align with regulatory requirements, thus safeguarding data integrity and reliability. 

The ePrep ONE system can revolutionize laboratory practices by optimizing reagent use, 

minimizing waste, and reducing hazardous chemical disposal, easily achieving sustainability 

goals and decreasing the ecological footprint. For Analysts, the ePrep ONE system liberates 

them from monotonous repetitive tasks, enhancing job satisfaction and enabling focus on 

more intricate scientific endeavours. It significantly boosts safety by minimizing exposure to 

hazardous substances and reducing lost time due to repetitive stress injuries.  

In essence, automated sample extraction using ePrep ONE, elevates efficiency, 

sustainability, and workplace safety, profoundly benefiting both the laboratory environment 

and its dedicated professionals. 

The comparison of the manual extraction to the ePrep ONE automated workflow, 

demonstrating the potential benefits are shown in Table 9 

 

Table 9 Comparison of Manual Extraction to ePrep ONE automated workflow 

Comparison Parameter Manual Extraction ePrep ONE extraction 

Solvent Usage  450 mL 180 mL 

Duration  3.5 Hours 40 Minutes 

Hands on Time  3.5 Hours 10 Minutes 

 
 

  



 

 

Conclusion 
 

The method transfer from manual to automated ePrep ONE extraction for Miconazole 

Nitrate and Hydrocortisone Cream demonstrates clear advantages in terms of efficiency, 

solvent usage, and precision. The evaluation of robustness parameters highlighted that 

when enabled with CFR Part 11 validated software, user access can be controlled via the 

user permissions of the software platform preventing deviations to the validated workflow 

settings, significantly reducing the risks associated with sample preparation error.  

The automated workflow successfully met the British Pharmacopoeia (BP) specification, 

offering performance comparable to manual methods. Validation of the process confirmed 

the ePrep ONE is capable of preparing samples with accuracy and precision, with minimal to 

no human intervention, leading to more consistent results and fewer errors. Additionally, the 

study highlighted significant savings in both time and resources, particularly by minimising 

solvent usage and labour. 

This method is a practical option for laboratories seeking to enhance operational efficiency.  

In conclusion, automation of sample preparation using the ePrep ONE offers distinct 

benefits by reducing human error, optimising laboratory throughput, and supporting 

sustainability goals through reduced chemical waste. Transitioning to automated workflows, 

such as the one discussed within this white paper, positions laboratories for improved 

productivity while maintaining compliance with pharmacopoeia standards.  



 

 

Supplementary Data 
 

Table 10 Settings for 5000 µL Dispenser 

Settings for 5000 µL Dispenser 

Aspirate Flow Rate (µL/sec) 2500 

Aspirate Pause (Sec) 2 

Dispense Flow Rate (µL/sec) 750 

Dispense Pause (Sec) 3 

Purge Settings 

Purge to Waste 

Purge Volume (µL) 2500 

Aspirate Flow Rate (µL/sec) 2500 

Aspirate Pause (Sec) 2 

Dispense Flow Rate (µL/sec) 750 

Dispense Pause (Sec) 3 

Dispense Purge volume to  Waste 

Dispenser Purge Volume (µL) 2500 

Dispenser Purge Aspirate Flow Rate (µL/sec) 2500 

Dispenser Purge Aspirate Pause (Sec) 2 

Dispenser Purge Dispense Flow Rate (µL/sec) 750 

Dispenser Purge Dispense Pause (Sec) 3 

Dispenser Purge Cycles 2 

Aspirate only single Aliquots No 

Dispense only to previously dispensed tubes Yes 

Dispense Needle Position (mm below cap) Auto Low 

Mix Mode OFF 

 

Table 11 Settings for Magnetic Stirrer 

Settings for Magnetic Stirrer 

Mode Pulse 

Total Time (Sec) 600 

Standard Speed (RPM) 600 

Pulse Speed (RPM) 900 

Pulse Interval (Sec) 20 

Pulse Duration (Sec) 10 

Stir Power 100 

Wait for Stir Completion Yes 

 

Table 12 Settings for Vortex Mixer 

Settings for Vortex Mixer 

Vortex Mix Time (Sec) 60 

Vortex Mix Speed (RPM) 500 

Vortex Mix Acceleration Time (Sec) 2 

Wait for Mix to Complete Before Continuing No 

 



 

 

Table 13 Settings for 10 mL Standard Syringe 

Settings for 10 mL Standard Syringe 

Aspirate Flow Rate (µL/sec) 175 

Aspirate Pause (Sec) 2 

Dispense Flow Rate (µL/sec) 500 

Dispense Pause (Sec) 2 

Tool Wash Settings 

Tool Wash mode AUTO 

Wash tool using ES Wash 

Wash waste to  Waste 

Needle pre-rinse time in Wash Station (Sec) 0 

Tool Wash Volume (µL) 800 

Tool Wash Aspirate Flow Rate (µL/Sec) 175 

Wash Aspirate Pause (Sec) 1 

Tool Wash Dispense Flow Rate (µL/Sec) 500 

Wash Dispense Pause (Sec) 1 

Tool Wash Cycles 2 

Wash Piercer After Tool Wash NO 

Prime Settings 

Prime Type AUTO 

Prime Method TO TUBE (First to Waste) 

Dispense first Prime volume to  Waste 

Prime Volume (µL) 1000 

Prime Aspirate Flow Rate (µL/Sec) 175 

Prime Aspirate Pause (Sec) 2 

Prime Dispense Flow Rate (µL/Sec) 500 

Prime Dispense Pause (Sec) 0 

Prime Cycles 2 

Prime Cycles When Refilling 1 

Advanced Settings 

Aspirate only single aliquots No 

Dispense only to previously dispensed tubes Yes 

% Tool volume to over aspirate (%) 0.4 

% Tool residual volume as buffer (%) 2 

Septum Piercer Mode Auto 

Aspirate Needle Position Auto Low 

Dispense Needle Position Auto Low 

Needle Rinse Time between dispenses (Sec) 0 

Mix Mode OFF 

 

 



 

 

Table 14 Settings for 100 µL Standard Syringe 

Setting for 100 µL Syringe 

Aspirate Flow Rate (µL/sec) 30 

Aspirate Pause (Sec) 1 

Dispense Flow Rate (µL/sec) 250 

Dispense Pause (Sec) 1 

Tool Wash Settings 

Tool Wash mode AUTO 

Wash tool using ES Wash 

Wash waste to  Waste 

Needle pre-rinse time in Wash Station (Sec) 0 

Tool Wash Volume (µL) 30 

Tool Wash Aspirate Flow Rate (µL/Sec) 30 

Wash Aspirate Pause (Sec) 1 

Tool Wash Dispense Flow Rate (µL/Sec) 250 

Wash Dispense Pause (Sec) 1 

Tool Wash Cycles 4 

Wash Piercer After Tool Wash NO 

Prime Settings 

Prime Type AUTO 

Prime Method TO TUBE (First to Waste) 

Dispense first Prime volume to  Waste 

Prime Volume (µL) 15 

Prime Aspirate Flow Rate (µL/Sec) 30 

Prime Aspirate Pause (Sec) 1 

Prime Dispense Flow Rate (µL/Sec) 250 

Prime Dispense Pause (Sec) 1 

Prime Cycles 4 

Prime Cycles When Refilling 1 

Advanced Settings 

Aspirate only single aliquots No 

Dispense only to previously dispensed tubes Yes 

% Tool volume to over aspirate (%) 0.4 

% Tool residual volume as buffer (%) 2 

Septum Piercer Mode Auto 

Aspirate Needle Position Auto Low 

Dispense Needle Position Auto Low 

Needle Rinse Time between dispenses (Sec) 0 

Mix Mode OFF 
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