Procedure to use your automatic syringe
V2 type

81 - Installation of the syringe

Once this has been done.
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You need to dismantle the parts as shown on the photo

This auto syringe can be used with plastic and/or Hamilton syringe too

Then connect the line as shown on the first photo

GBX 225 Allee du Lyonnais 26300 Bourg-de-Peage France
Doc: 1-1-DOC- 2-0301
Date : 2012 /01/16 www.gbxonline.com

Procedure to use your automatic syringe v2 type



http://www.gbxonline.com/

HOE

8 2-Automation Window / Version single automatic syringe (With Mobile syringe or
Table /Without tilting table)

Aakareaton () Vertical movement

Vertical movement .
»  To move the syringe up and down manually

On Down
Brend i If the buttons display On- Down, by clicking On the syringe will
50 move down. The button On will be changed in Off
Droplet put down The Speed pm/s will help the user to adapt the mobility depending
Single - on application.
Photo at: s
(0-10000] Droplet put down
S By clicking on Single the syringe
[ Ec3 > Either will move down automatically if the syringe is mobile. Once
. ATA the needle is visible in the screen, the needle stops automatically
moving down.
On
> Or the table move up if the table is mobile.
GO . . . . . .
o ST - . By .cl|ck|nngh|s icon h, y;.ou .:c(jlv:ite t:e automatli
On IFiection syringe to dispense the liquid during the process o
== gqutomatic deposition of the droplet on the surface.
Speed: 2.00 plfs
East Speed — Before starting your deposition,
Drop Formation Automatic Syringe you need to set your software
1.00 pl Go On Injection .
to:
1l Model GBX . ShER Z00ulls
Fast Speed Get a Speed of dispense
Drop Formation
1.00p Go Volume of Drop Formation
1ml Model GBX v Select the type of syringe used

The Fast Speed selector is only
to refill the syringe quickly.
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Explanations of other buttons

., By deselecting this icon, you can record a sequence or a photo once the droplet has
' touched the surface

If it is selected, the software starts recording of a sequence as soon as the Single button has been

activated.
IZ]“ @ Click on the Camera if you want to record a sequence and on photo if
you want to take a photo
Photo at o Once you have selected photo, you can input the value in ms. This

(0-10000] The photo will be grabbed at this time once the droplet has been in

|
contact with the surface if the icon has been deselected.

Information very important

Case of wrong dispensed liquid volume

Case 1 : You have dispensed volume of droplets with a good accuracy and complete good
measurement of contact angles. Then you stop using the instrument for 5 minutes

You want to dispense a droplet of 2 L and the volume dispensed ( and/or displayed with Volume
Estimation) is only 0.1 pL or you see nothing or a a wrong volume is displayed.

Why ?

The rate of evaporation of the molecules of water is approximatively ( only for rough idea) is about
0,1uL- 0.3puL /15 s ( or more) so after 5 min the needle of is empty of liquid.

If you are using a needle of 25 mm length and 0,81 mm of outside diameter, the volume is
approximatively is 12 uL. So you might be obliged to clicked 6 times on liquid dispense before a
droplet is dispensed.

Other explanation: You have some liquids in the line and after one night due to the fact that all walls
are porous, some very small bubbles are available in the line. So because the air is compressible,
when you ask for a volume the volume dispensed is not the good one. And this is very obvious for
some small volume of liquids ( below 2uL). Because your line has a dead volume of 200 uL -300 pl
around so the sum of quantity of bubbles available is very near 1 or 2 plL or more.

Case 2 : You have dispensed a volume of 2 pL and the volume displayed with Volume estimation is
wrong.

The value in um of Pixel is wrong. You need to calibrate it. Go to Measure > Calibration > Enter the
value of the outside diameter of the needle.
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What volume to dispense?

When a droplet is put on a surface, the diameter of the droplet reaches a particular value named
capillary length. At this value the forces due to the gravity equals the forces due to the surface
tension. So that, above this value, the hydrodynamic forces play an unwanted role in the shape of
the droplet. When we apply a droplet at a certain volume, we measure the diameter of the droplet. If
it is below the value of the capillary length, the value of volume is good. If the diameter is above, the
volume must be decreased.

Calculation of the capillary length of a liquid

By definition

Where :

y is the surface tension of the liquid in mN/m
g is the value of the gravity ( m.s?)
d density of the liquid ( no unit)
AN.:  yEga=72,8mN/m/20°C
Earth gravity : 9,81 m.s-2

Density of water = 1/20°C

[ Capillary length = 2,73 mm|

8§ 3 How to fill up your glass syringe with highly viscous liquid ( Glycerol for
exemple

Prepare a clean beaker with glycerol and fill it
with a volume of 1 mL

Use a disposable syringe to fill up the glass
syringe from the top

And a non contaminated glass syringe with spring

> ( for manual syringe only)
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Suck the glycerol inside the disposable
(plastic) syringe and clean it at the top with
paper.

Put the Glycerol from the top of the glass
syringe carefully

Insure no bubble is visible.

You are ready to work without any leak

No bubbles
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