Similar automation process:

e Rapid_pH device: [1][2][3]
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It uses a Mettler Toledo Micro probe when not in use,

The robot moves linearly in distilled water to clean the probe,

There is a section for blowing air to dry the probe,

There is a matrix of vials, and for measurement, the robot moves linearly to insert
the probe in a vial.

There is an easy-to-use GUI very similar to no-code software. At first, the size of
vials is selected, then by clicking on each graphic vial, the user can determine
which one should be used for calibration and which one for measurement. Also,
the user can add the pH value for calibration vials.
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Additional Info

96-well plate2



https://hudsonrobotics.com/ph-meters/benchtop-ph-meter/
https://www.youtube.com/watch?v=ZkyHn8O9uJE&ab_channel=HudsonRobotics
https://youtu.be/737PwSgtw3w?si=wh9hNlyEan5WdTc6
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o The data can be imported from a CSV file, too.
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o The results can be exported as an Excel file.
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The prob has a Cartesian motion in XYZ without angles.

o The gripper has a fixed design:
- 3 pEesR
e Minilab automates pH: [1] [2]

o

The device has a Cartesian design (XYZ without Euler angles)

| |
It can work 24/7


https://www.seal-analytical.com/Products/Robotic-Handling-Systems/PH-Electrical-Conductivity-MiniLab
https://www.youtube.com/watch?v=XXfVREKAKvo&t=17s&ab_channel=SEALAnalytical

o The software is available for controlling, calibration and measurement
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Skalar device:
o It has linear motions in XYZ with a fixed perpendicular angle.

o It has its own software, and data can be imported or exported via Excel format
o The gripper design:




||
A sample pH device: [1]

o The process of washing and drying is automatic
o Automatic opening and closing of lids (like colour pots in ex company)
o XYZ linear motions



https://www.youtube.com/watch?v=hspTAZuixHA

o www.ABControls.cq

e Ref:
o Considering a design of rotation for vials

[

[
e Ref:

o Similar to drag-and-drop software
o Cleaning and drying in a special place:


https://www.youtube.com/watch?v=ssxqYIXnGvU&ab_channel=LaboratorySolutionsfromMETTLERTOLEDO
https://www.youtube.com/watch?v=jEjDFYyiLRc&ab_channel=ChemspeedTechnologiesAG

Rinsing probe before
pH measurement

||
o Measuring pH by shaking in the vial

Measuring pH

e Ref:


https://www.sciencedirect.com/science/article/pii/S2211122014000255?casa_token=FAwCCwe05psAAAAA:145cBe2JYO-Y4GdgKV-mBTKQMgubpbm1YlsGLPHEMmqtjxElxN_uf6rulrrtdVKRUNTD3aq_ROLL
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Ref[1][2]

o Using a dual-arm robot.

o Usinga GUI:



https://www.mdpi.com/1996-1073/11/10/2567
https://ieeexplore.ieee.org/document/8827098
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o Arrangement of pipette:
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o Architecture:

User Input
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e Some gripper designs:
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https://www.nature.com/articles/s41467-022-34167-y
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