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THE AUTOMATION OF SONICATION, MIXING AND DILUTION ON-LINE WITH 
HPLC FOR A PHARMACEUTICAL APPLICATION

INTRODUCTION 

Manual sample preparation remains a common approach to many 
analytical pharmaceutical methods today. This is due to the complexity 
of performing vigorous mixing and ultrasonication.  

By collaborating with a customer Anatune were able to develop a 
sample preparation method which automates the ultrasonication and 
vigorous mixing needed to provide a reliable sample preparation 
method.  

For this collaboration, a validated method was used for this analysis so 
that we could be confident that any potential errors could not be 
attributed to the analytical method. As this method is confidential to 
the customer, we shall refer to the active pharmaceutical ingredient as 
Compound A and the potential impurity as Compound X. Figure 1 
shows an illustration of the automated sample preparation performed 
for Compound X. Serial dilutions were performed using methanol as 
the solvent.
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Figure 1: Illustration of sample preparation used for Compound X

The GERSTEL Maestro software allows you to perform Prep-Ahead so 
that the automated sample preparation can be performed during the 
LC run time. Please click the hyperlink to find out more on how Prep-
Ahead works AS189 This also offers other advantages when analysing 
unstable compounds. 

Figure 2 shows the instrumentation used for this analysis. 

INSTRUMENTATION 

GERSTEL MultiPurpose Sampler XT Dual Head (MPS) 

GERSTEL mVorx 

BANDELIN Sonorex Digitec Sonic bath (with GERSTEL interfacing 
software) 

GERSTEL cooled stack 

Agilent 1260 with VWD 

Figure 2: GERSTEL MultiPurpose Sampler (MPS) with Ultrasonic bath, mVorx 
(automated mixer), and Agilent HPLC 1260 with a variable wavelength detector 
(VWD)

METHOD 

Using the MPS, 10 mL of methanol was added to a 10 mL vial 
containing compound X (pre-weighed). The sample was then 
transported to the ultrasonic bath and sonicated for 1 minute. The MPS 
automatically switches the sonic bath on and off. The sample was then 
moved to the mVorx whereby it was mixed at 3000 rpm for 1 minute. 
As described in Figure 1, this solution was then diluted and a series of 
standards were prepared and injected into the LC system to create a 7 
point calibration. The nominal concentration for Compound X was 0.5 
µg/mL and this was prepared in triplicate. Recovery experiments were 
also automated on the MPS. Compound X was spiked into Compound 
A, the active pharmaceutical ingredient, at 80%, 100%, and 120% of the 
nominal concentration, respectively. All solutions were sonicated and 
mixed accordingly. This procedure was performed in duplicate. A 
standard LC gradient was used starting at 15% Acetonitrile with 0.05% 
TFA/ 0.05% TFA (aq) with a linear gradient to 90% Acetonitrile with 
0.05% TFA on a C18 phase column. The variable wavelength detector 
was set to 275 nm. 

RESULTS 

Figure 3 shows an example chromatogram Compound X at 0.25 µg/mL, 
Retention Time 15.4 minutes.
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Figure 3

Table 1: Concentrations of Compound X and relative areas

Figure 4 shows linearity obtained for the seven-point calibration for 
Compound X. A Correlation coefficient (r2) of 0.9964 was achieved. 

Concentration (µg/mL) Area

0.25 0.582959

0.30 0.718988

0.40 0.829567

0.50 1.090939

0.50 1.135500

0.50 1.108630

0.60 1.329940

0.75 1.658400

1.00 2.204440

Figure 4

Table 1 summarised the areas for each injected concentration. 
Standard 4 at nominal concentration 0.5 µg/mL was injected in 
triplicate.

Figure 5 shows the three replicate injections at 0.5 µg/mL. with % RSD 
of 2%.

Figure 5: Triplicate injections at 0.5 µg/mL

Recovery experiments were performed by spiking in to Compound A 
at different levels. The results are shown in Table 2.

Description % recovery

80% recovery spike 79.2

80% recovery spike 98.3

100% recovery spike 113.2

100% recovery spike 108.5

120% recovery spike 95.2

120% recovery spike 98.8

Table 2: Concentration of Compound X and relative areas

DISCUSSION 

The customer concluded that the results obtained for precision, 
linearity and recovery were very satisfactory using this automated 
approach. 

The “right first time” approach using automation will significantly 
improve throughput and reduce manual sample preparation time.


