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Introduction 
Certain technologies, such as the LDTD® and the Luxon Ion Source®, 
analyze minuscule sample volumes (0.1 to 10 µL) deposited on 
sample holder plates. Spotting several replicates of calibration 
curves or depositing the same sample dozens of times can cause 
results with low precisions or accuracy. 
 
Using an automated liquid dispenser to perform these depositions 
would greatly improve the reproducibility as well as reduce the time 
taken to go through this process. The CERTUS FLEX from Fritz Gyger 
was chosen to test the spotting of four 3-point clomiphene 
calibration curves, a full 96-well plate and a full 384-well plate. 
 
This technical note presents the use of the CERTUS FLEX to quickly 
dispense small volumes as well as create calibration curves on a 96-
well plate called LazWell™. 
 

CERTUS Flex Liquid Dispenser 
 

 
Figure 1 – CERTUS FLEX Liquid Dispenser system 

The CERTUS FLEX is operated through CERTUS CONTROL PC 
Software. The user must input the density of the liquid dispensed as 
well as the coordinates of the container in which it must be 
deposited. The dispensing pressure can be optimized to diminish the 
dispensing time (0.05 to 1.0 bar). 
 

Micro valves specific to this technology must be calibrated when 
first using it with a new liquid (Error! Reference source not found.). 
Each channel can be individually flushed, filled, purged and drained. 
 
Typical well patterns are pre-programmed in the control software, 
but custom plates can be created using x, y and z coordinates. 
 
Several solvent container sizes can be used with the CERTUS FLEX. 
Bottle heads for different sizes can be purchased to fit the bottles or 
tubes containing the fluids needed. A rack to hold bottles and 50 mL 
tubes is sold with the CERTUS FLEX. Syringes with volumes from 3 to 
60 mL can also be inserted directly into the micro valves of the 
channels used. 
 

 
Figure 2 - Experiment builder window. The wells are colored depending on 

the volume and the fluids that are going to be dispensed. 

The dispensing method can be modified according to the needs of 
the user. Every well can have the same method, or it can be changed 
for every single well. The interface is colored to show which fluid is 
being used in each well (Figure 2). 
 

Parameters used 
The parameters, consumables and liquids used in this study are 
presented in the following table. The clomiphene samples were 
spiked in MeOH/H2O (75/25). 
 

 Fluid 1: 
Clomiphene  
(100 ng/mL) 

Fluid 2: 
Clomiphene 
(1000 ng/mL) 

Fluid 3: 
MeOH/H2O (75/25) 

Valve numbers 21767 21771 

Valve 
characteristics 

0.15mm nozzle and 0.03 mm 
travel 
Without filter 

0.30mm nozzle and 
0.1 mm travel 
Without filter 

Density 0.863 g/mL 

Pressure 0.3 bar 

 

 
Figure 3 – LazWell96 plate being spotted. The wells of this plate can contain 

up to 10 µL of liquids. 
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Method 
To start off, the lines of each fluid were purged to make sure no 
bubbles could be found in the tubing. Then, the calibration of the 
three valves used was done with their respective fluids. The 
calibration requires an analytical balance to weigh the liquid that 
was dispensed from the CERTUS FLEX for a given micro valve 
opening time. The calibration table can be saved and reused later 
when needed. 
 
Since the LazWell96 and the LazWell384 are custom trays, the 
wellplates' characteristics were entered in the Manage Wellplates 
window. The characteristics are as follows: 
 

Wells 
Offset X 

(mm) 
Offset Y 

(mm) 
Offset Z 

(mm) 
Grid X 
(mm) 

Grid Y 
(mm) 

Count X Count Y 
Well Volume 

(nL) 

96 13.38 11.24 14.4 9 9 12 8 200 000 

384 12.13 8.99 14.4 4.5 4.5 24 16 110 000 

 

New experiments were created using these wellplate setups. Using a 
Serial method, the following method for calibration curve spotting 
was created: 

 
Figure 4 - Method created for spotting a 3-point calibration curve 

Table 1 - Fluids deposited in the LazWell96 

Column # Fluid 1 (nL) Fluid 2 (nL) Fluid 3 (nL) 

1 (50 ng/mL) 2000 - 2000 

2 (75 ng/mL) 3000 - 1000 

3 (500 ng/mL) - 2000 2000 

 
Table 1 presents the fluid quantities deposited into the LazWell96 as 
well as the final concentration. 
Two other experiments were created to spot full LazWell96 and 
LazWell384 plates.  
 
96 wells were spotted with 4 µL of Fluid 1 (Clomiphene 100 ng/mL) 
using the CERTUS FLEX. The reproducibility of the deposition was 
evaluated. 384 wells were spotted with 2 µL of Fluid 1 in a 
LazWell384. The deposition time was mesured. 
 
The resulting calibration curve and full 96-well plate were analyzed 
on a Thermo Vantage MS/MS coupled to a LDTD T-960. 

Results and Discussion 

Table 2 - Deposition time for different types of applications 

Deposition type Deposition time (s) 

4 X 3-point calibration curve < 20 

Full LazWell96 (4 µL) 25 

Full LazWell384 (2 µL) 66 

  
Table 2 shows the deposition times for the different applications. 
 
After spotting, the curves were checked visually to make sure the 
liquid rested in the center of the well and that the liquid quantities 
were equal from one column to another. These criteria were 
fulfilled. 

 
Figure 5 - Calibration curve linearity 

The correlation coefficient of the resulting calibration curve linearity 
is of 0.9985. The accuracy for each sample was within 15% of the 
theoretical value and the %CV of the triplicates were below 10% for 
each concentration. 
 
The full 96-well plate was analyzed and a %CV of 5.7% was 
calculated.  

 

Conclusion 
The CERTUS FLEX liquid dispenser system allows the automatic 
preparation of low volume calibration curves. It is also highly 
reproducible and dispenses a high number of samples in a very small 
window of time. This technology reduces the margin of error 
associated to manual manipulations and enables laboratories to 
save time during sensitive steps. 
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