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Disclaimer

DISCLAIMER – FOR INFORMATIONAL PURPOSES ONLY; USE AT YOUR OWN RISK

The protocol content here is for informational purposes only and does not constitute legal, medical, clinical,

or safety advice, or otherwise; content added to protocols.io is not peer reviewed and may not have

undergone a formal approval of any kind. Information presented in this protocol should not substitute for

independent professional judgment, advice, diagnosis, or treatment. Any action you take or refrain from

taking using or relying upon the information presented here is strictly at your own risk. You agree that

neither the Company nor any of the authors, contributors, administrators, or anyone else associated with 

protocols.io, can be held responsible for your use of the information contained in or linked to this protocol

or any of our Sites/Apps and Services.
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Abstract

Proper semen homogenization is crucial for animal production and experimental work. Accurate

homogenization ensures the correct number of spermatozoa per semen dose for insemination or

representative samples for research. Typically, semen homogenization is performed manually with a "gentle"

approach or using commercial devices not specifically designed for this purpose. While open-source devices

for rotating, mixing, and shaking are available for general lab use, they are not optimized for objective sperm

homogenization. The goal of this protocol is to provide the steps to follow for the use of the Customizable

Automated Sperm Homogenizer (CASHo), a device designed and built in the Laboratory of Gametes and

Technological Development to homogenize semen samples. At the end of protocol, you will find an example for

customizing the firmware. 

Materials

1. Computer 

2. CASHo device

3. Sperm sample

4. Tube 50 mL

Before start

Requirements

1. Computer with the Arduino IDE

2. Upload the code of firmware to the Arduino UNO. That code is in Homogenizer_v6.ino file in 

https://osf.io/esfwg/. Upload the firmware is made one time unless the user made changes to the code in

Homogenizer_v6.ino.
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Steps to operate the CASHo device

1 Turn on the computer 

2 Connect the USB cable to the appropriate port on the computer

3 Open the Arduino IDE on your computer and open the Homogenizer_v6.ino file

3.1 Verify communication between the Arduino IDE and the Arduino UNO board. Go to the

"Tools" menu and make sure the Arduino UNO board is selected and that the correct port

is assigned (e.g. /dev/ttyACM0) 
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4 Ensure that the tube holder is in the vertical (default) position.

Note

The current version of tube holder is for 50 mL tubes. A tube holder for other capacity, can
be attached to the rod adapter (See the manuscript "Welcome to the open-hardware sperm
quality lab, featuring the new homogenizer: testing serotonin's effects on sperm motility"). 

5 Connect the CASHo power supply to power the stepper motor controller. Hold the tube

holder with your fingers and ensure that the piece does not move. 
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6 Insert a tube containing diluted semen into the tube holder. 

7 Open the Serial Monitor in the Arduino app (upper right corner in the main window) and

confirm that communication is set to 9600 baud (bottom right corner in the Serial

Monitor, see the red oval). 
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7.1 Type 1 or 2 to choose between options:
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1 = Is the number of cycles used in the manuscript "Welcome to the open-hardware

sperm quality lab, featuring the new homogenizer: testing serotonin's effects on sperm

motility" (5 cycles).

2 = This option allow choose a number of cycles defined by the user. 

The motor shaft will begin to rotate, and the movement of the tube holder will be visible. 

In the Serial Monitor output, you will see the number of cycles and the duration (in

seconds) of each cycle. 

In this case were 10 cycles.
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8 Once the routine is complete, close the Serial Monitor window, exit the Arduino IDE, and

disconnect both the USB cable and the power supply. 

Firmware customization (example)

9 You can customize the device's firmware depending on your needs or the type of

sample to be homogenized.

If you want to modify the velocity of the motor, you must change the value of "velocidad"

variable in line 31, as indicated by the bubble text. Increase the value if you want

decrease the velocity of the motor.

If you want to modify the angle of the motor, you must change the value of

"total_pasos_1" variable in line 33, as indicated by the bubble text. 3200 steps per

second give a revolution; thus, if you want change the value of angle you must modify

this value. In our case 1600 steps were setting to obtain an angle of 180°.
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To apply the changes, they must be saved.

Finally, upload the firmware to the Arduino UNO board to use the customized version.
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go to step #7
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