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Introduction 
Pharmaceutical laboratories use methods that contain several 
dilutions of collected samples. These dilutions can become 
tedious when done on a high number of samples and it leaves 
the methods vulnerable to high margins of error.  
 
Using an automated liquid dispenser to perform these 
dilutions 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 these 
dilutions. This system can dispense between 100 nL and 1 mL 
with precisions of 2 to 5%.  
 
This technical note presents the use of the CERTUS FLEX to 
quickly dispense volumes of up to 10 mL in PAL System vials. 
 

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). 
 

 
Figure 2 – CERTUS FLEX micro valve 

Micro valves specific to this technology must be calibrated 
when first using it with a new liquid (Figure 2). 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 3 - 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 3). 
 

Parameters used 
The parameters, consumables and liquids used in this study 
are presented in the following table. 
 

Valve number 21771 

Valve characteristics 0.30mm nozzle and 0.1 mm travel 
Without filter 

Vial Size 10 mL 

Vial Manufacturer PAL System 

Vial P/N Vial-10-DC20-CG-100 

Tray Type 15 wells for 10/20 mL vials 

Tray Manufacturer PAL System 

Tray P/N PAL3-Rack-VT15 

Solvent 1 Water 

Density 0.998 g/mL 

Pressure 0.3 bar 

Solvent 2 Methanol 

Density 0.791 g/mL 

Pressure 0.3 bar 
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Figure 4 - PAL3-Rack-VT15 with 10 mL vials. These vials use clip caps to 

contain the liquid. Screw cap vials are also available in the same format. 

 

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 both 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. 
 

 
Figure 5 - Manage Wellplates window. Custom plates can be created here. 

Since the VT15 tray is a custom tray, the wellplate's 
characteristics were entered in the window shown in Figure 
5. 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) 

15 14 15 50 25 27 5 3 10 000 000 

 

A new experiment was created using this wellplate setup. 
Using a Serial method, the 15 vials were selected to be filled 
with 2 mL of Methanol, followed by 8 mL of water.  
 

 
 
 
 
 
 
 

Results and Discussion 

 
Figure 6 - Micro-valve 21771 dispensing 8 mL of water. The vial next to it 

was previously filled using the same valve. 

The dispensing of the liquids in 15 vials took 6 minutes and 21 
seconds. This time could be optimized by adjusting the air 
pressure that is used to push the liquid into the micro valves. 
There was no splashing of liquids around the vials.  
 
Another micro valve (P/N 21772) could be used for this 
application. The nozzle's opening is 0.15 mm bigger and it has 
a travel of 0.15 mm. It could theoretically dispense higher 
volumes faster than the 21771. 
 

Conclusion 
The CERTUS FLEX liquid dispenser system allows the 
automatic preparation of dilutions. 150 mL of two separate 
fluids are dispensed in less than 7 minutes. This technology 
offers the liberty for users to prepare other samples while the 
dilutions occur, thus reducing the cost of such manipulations. 


