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r3bEL Overview 
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Specifications 

Printer Specifications 

Print bed size 200 x 200 mm 

Syringe volume 5 mL 

Syringe needle sizes 14 – 32 gauge  

Extruder temp range 25 – 100 ◦C 

Print bed heater (optional) 25 – 80 ◦C 

Printer dimensions 14.5 x 14.5 x 21 inches 

368 x 368 x 533 mm 

Printer weight 36 Ibs 

16.4 kg 

Power requirements 110V or 220V AC 

Printer will be pre-configured to either 

110V or 220V, check power info sheet 

provided with printer.  

(Default for US customers is 110V) 

 

Other Specifications 

Operating system compatibility Windows (recommended) 

Mac or Linux 

Connectivity Micro USB 

Ambient temperature 60 ~ 80 ◦F 

25 – 100 ◦C 

Relative humidity 20 – 60 % 
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Accessory Checklist 
 

 

• Your r3bEL Bioprinter will arrive with the following accessories: 

1. User guide and bed plates 

a. One acrylic template 

b. One glass bed 

2. Power Cable 

3. Accessory Bag 

a. 5 mL Syringe 

b. 22 Gauge Needle 

c. Micro USB Cable and SD card reader 

d. Two (2) extruder clips 

 

• Be sure to remove all fasteners from printer before use 

Additional Items 
You will be provided a 5 mL syringe and 22 gauge blunt-end needle to use with your bioprinter for initial 

testing. You can purchase more of these consumables from the links provided below: 

1. 5 mL polypropylene syringes 

a. LINK: http://www.amazon.com/Syringes-Without-Needle-Syringe-MEDINT/dp/B00ZB51JCM 

2. 22 gauge blunt tip dispensing needle – ½ inch length 

a. LINK: 

https://www.amazon.com/gp/product/B001QRV89I/ref=oh_aui_detailpage_o02_s01?ie=UT

F8&psc=1  

 

http://www.amazon.com/Syringes-Without-Needle-Syringe-MEDINT/dp/B00ZB51JCM
https://www.amazon.com/gp/product/B001QRV89I/ref=oh_aui_detailpage_o02_s01?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B001QRV89I/ref=oh_aui_detailpage_o02_s01?ie=UTF8&psc=1
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Safety Precautions 
 

Safety Precautions 
Please read this section carefully before using the printer. 

• The r3bEL bioprinter should only be used with the power adapters supplied by this company, or 

the product may be damaged, with a risk of fire. 

• Wires carrying current will be running at 120V AC or 12V DC and can cause electric shock if 

tampered with. 

• Loose clothing or hair can be caught in moving parts of the machine so any loose material 

should be secured prior to using the printer. 

• While handling syringes, especially with sharp needle tips, extra care should be taken to avoid 

poking or stabbing yourself. 

• Use only blunt tip syringe needles for all bioprinting activities. We recommend the following: 

o 22 gauge ½ inch blunt tip dispensing needle: http://www.amazon.com/Dispensing-

Needle-22ga-Tip-Black/dp/B007IIRY06 

• For disposal and handling of bio-hazard waste or contamination issues, please reference and 

follow the safety guidelines for the laboratory. 

• There are heaters in the bed and extruder that can reach temperatures capable of inflicting 

severe burns. Take caution while servicing or operating with the heaters turned on. 

 

Protection 
• The r3bEL bioprinter must not be exposed to excessive liquid or damage may occur. 

• The r3bEL bioprinter with acrylic casing should not be exposed to direct sunlight otherwise 

warping and long-term discoloration will occur. 

• Do not shut down the bioprinter or pull out the USB cable when loading a digital model or the 

model data may be lost. 

 

 

  

http://www.amazon.com/Dispensing-Needle-22ga-Tip-Black/dp/B007IIRY06
http://www.amazon.com/Dispensing-Needle-22ga-Tip-Black/dp/B007IIRY06
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Software installation 
 

Please follow the instructions provided before and complete all 3 steps for software installation to 

ensure that the bioprinter will connect to your laptop or computer.  All the program files you need can 

be found in our main drive http://bit.ly/se3dstartup  

 

STEP 1. Download Printer Control Software 
Printrun is a free open-source 3D printer control software that controls and operates a 3D printer. This 

software will be used to control the r3bEL bioprinter. 

Follow these instructions to download the software: 

1. Go to http://bit.ly/se3dstartup, select “Programs to Download,”  
2. Select the Mac or PC Version folder depending on your OS 
3. Download Printrun file.  

You should see either one of these files in your folder: 

a. MAC –   Printrun-Mac-10Mar2014.zip 

b. WINDOWS –  Printrun-Win-Slic3r-10Mar2014.zip 

 

4. Once the zip file is downloaded, extract the contents and locate the Pronterface application. 

 

a. If installed properly, the application will look as in the images below  for Mac (top 

image) and Windows (bottom image): 

 
 

http://bit.ly/se3dstartup
http://bit.ly/se3dstartup
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STEP 2. Download Arduino IDE 
You must install the Arduino software BEFORE connecting to the printer so the correct device drivers 

are installed. For installation of Arduino IDE, you must go directly to their website:  

1. Go to https://www.arduino.cc/en/Main/Software 

2. Click on your operating system from the box shown below. 

 

 

3. Click “just download” from the contribution page (unless you want to contribute). 

https://www.arduino.cc/en/Main/Software
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4. Once the file is downloaded, the contents of the folder must be extracted, which can be done in 
two ways: 

 

a. Find the file in your Download folder. Right click it and select “Extract All.” Then select a 
folder destination (the Desktop is a safe choice) and click “Extract.”  
 

b. Find the file in your Download folder. Open the zip file. Drag and drop the folder called 
“arduino 1. … ” to your Desktop. 

 

5. NOTE: If you cannot connect to your printer, this usually means that the drivers did not install 
properly. On a PC, you can follow this link: http://bit.ly/29NVr9A. On a Mac, you can find the 
drivers in the Arduino software under [Tools > Boards > Boards Manager > Arduino Due]. 

 
 

STEP 3. Download Slic3r  
Slic3r is a free open-source slicing software that will slice a 3D model into g-code files for printing. This 

software can provide g-code files for creating 3D models to print on the r3bEL bioprinter. However, 

please note that the configuration file for bio-printed models are completely different from that used 

for regular 3D printing. You MUST load the config file provided by SE3D when using Slic3r. Follow 

instructions below for installation of program and config files. 

For PC users, you do not need to do anything to download the Slic3r program as it has automatically 

been installed when you installed Pronterface earlier.  

For Mac users, please download the Slic3r program from the SE3D startup link  

1. Click on Mac version folder 

2. Download the slic3r-osx-uni-1-2-9-stable.dmg file 

Next, go to http://bit.ly/se3dstartup click on the Config files folder and download the lotion.ini and 
chocolate.ini config files for your Slic3r settings.  

http://bit.ly/29NVr9A
http://bit.ly/se3dstartup
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Once the Slic3r program download is complete, for both Mac and PC users, open the program and 
follow the configuration wizard to setup for r3bEL. 
 

 
You will first be prompted 
with the Welcome screen. 
Click Next. 

 
 
For G-code flavor, select 
RepRap 
(Marlin/Sprinter/Repetier) 

 
 
For Bed Size, keep the 
standard x = 200 and y = 
200 setting since our print 
bed is 200 x 200 mm. 
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Set nozzle diameter to 0.5 
mm 

 
 
Set filament diameter to 3 
mm 

 
 
Set extrusion temperature 
to 0 (0) – You run the risk 
of melting your syringe if 
you do not complete this 
task 
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Set bed temperature to 0 
and click next.  Then finish. 

 
 
Once you have completed the configuration wizard, the Slic3r program will look like this: 
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Next select user preferences and load the lotion config files. Follow these steps: 
 

 
Go to File  Preferences 
Click on preferences 
 
(For Mac users, Go to 
Slic3r  Preferences) 

 
 
The preferences window 
will pop up. Under Mode – 
select Expert (as shown) 
 
Then click OK to exit this 
window 
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Once you have changed the preferences, you need to restart the program for the changes to take effect.  

Notice that you now have a new print settings tool bar on your right panel (see below). 

 
 
The default settings for Print settings, Filament and Printer are all currently set as Simple Mode when 
you first setup your printer. We do not recommend you to use this config file to print any model at this 
point. Each material that you will use for the r3bEL bioprinter will have its own unique set of parameter 
settings.  You will learn more about these features and parameters when you go through our bioprinter 
lab modules.  
 
If you are a previous 3D printer user and have Slic3r already installed in your computer, please note the 
warning below. 
 
 

 
 
  

WARNING 
NOTE: Please DO NOT use the default configuration file provided by Slic3r.  The default Slic3r 

settings goes up to very high temperatures and will MELT your syringe!!! Ensure that you 

load the “Lotion” config file for your first print.  
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Next, load the “Lotion” config file ( .ini file type) that you downloaded previously. Follow steps below 
for installation: 
 

 
Go to File  Load Config 

 
 
Select the loion.ini file 
from the folder which you 
previously downloaded.  
 
(If you cannot find this file, 
it is at bit.ly/se3d startup 
inside of the “Config Files” 
folder) 
 
 

 
 
Once you have successfully 
loaded the lotion config 
file into Slic3r, you should 
see that your print, 
filament and printer 
settings on the right panel 
have all changed to lotion 
instead of simple mode as 
default. 
 
NOTE: 
Be sure to save the lotion 
settings in each Slic3r tab 
so that it becomes the 
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default, by clicking the 
save button next to the 
dropdown in the upper left 
corner in each of the 
settings tabs. 

As a FINAL check to ensure that your temperature settings on Slic3r is correct, click on the Filament 
Settings tab (top right side), make sure you are looking at the lotion config file, and your temperature 
settings should look like the settings shown below:  
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Startup Procedure 

Setting up the r3bEL Bioprinter 
1. Connect the provided power adapter and micro-USB to the back of the bioprinter. 

 
2. Turn on the power button located at the back of the bioprinter then connect the other end of 

the USB cable to the computer. 
 

3. Once the USB is connected, wait for the device drivers to install. 
 

4. Open Pronterface. 
 

5. Familiarize yourself with the interface by recognizing each feature and function as listed below: 
 

 
 

 Port Selection 

❖ Control Panel 

 Heater Control 

 Extruder Control 

 Custom Button Area 

 Command Line 

 Command Window 

 

 

6. To connect the bioprinter to Pronterface. First, select the correct COM port. My example shows 
COM3, but this can be whatever port your computer assigns the device to. Mac computers may 
have a different naming designation similar to “/dev/ttyUSB0” or “/dev/ttyACM0.” 

  

❖ 
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7. Next, click the “Connect” button. If successful, the program should display “Printer is now 
online” and the buttons should no longer be grayed out (they will activate). 
  

 
 

8. To test whether the motors work, use the circular control pad in the program to move the X and 
Y motors. The 0.1, 1, 10, and 100 increments represent distances in millimeters. 

 

 
 

9. Use the control bar on the right to move the platform in the Z direction. It is important to note 
that +Z will cause the platform to move DOWN, increasing the distance between the extruder 
and the platform bed, and -Z will move the platofrm UP, decreasing the distance between the 
extruder and the platform bed. 
 

10. Since the platform has been moved to the bottom for shipping, move it in the –Z direction until 
there is at least 3cm of clearance between the bottom of the platform and the orange base 
plate. Then home the axes: 
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a. WITHOUT placing a syringe in the extruder unit, press the white HOME ALL button at 
the bottom left circular control pad. This will home all of the axes of the printer. 

b. Now place a syringe (with a ½ inch tip attached) in the extruder unit and check that it 
does not touch the glass bed. 

 

     
 

c. The syringe should be located at the XYZ position of (25,25,0) and should look like the 
photos above.  

d. NOTE: Each r3bEL bioprinter has already been pre-calibrated with a factory default 
setting. However, sometimes due to shipping motions, this calibration may be slightly 
off and need to be adjusted / re-calibrated. If the syringe does not home properly, refer 
to the Calibration Guide in this user manual to re-adjust the factory default settings. If it 

A B

A 
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is in the correct position, there is nothing you need to do. Move on to the next section 
to intall the custom buttons and then run the first print. 

 

Custom Buttons for r3bEL 
In Pronterface, you have the capability to create custom buttons. This will allow you to perform a variety 

of useful tasks at the click of a button instead of having to manually enter codes in the command line. 

The instructions to install these custom buttons are provided below:  

To add a button, press the “Plus box” in the “Custom Button Area.” A text box will appear, fill in each 

setting accordingly to create these customized buttons on your Pronterface software. 

 

Button Setup 

 

ROW 1             
Button title: Set Home   Button title: Set Z0 

Command: G92 X25 Y25 Z0   Command: G92 Z0 

Color:  #cccccc    Color:  #cccccc 

 

Button title: Get Position   Button title: Move to Front 

Command: M114    Command: G1 X100 Y10 F6000 

Color:  #cccccc    Color:  #cccccc 

 

ROW 2             
Button title: P0    Button title: P1 

Command: G1 X25 Y25 F6000  Command: G1 X25 Y175 F6000 

Color:  #66b3ff    Color:  #66b3ff 

 

Button title: P2    Button title: P3 

Command: G1 X175 Y175 F6000  Command: G1 X175 Y25 F6000 

Color:  #66b3ff    Color:  #66b3ff 

 

ROW 3             
Button title: Extrude 150 mm  Button title: Extrude 50 mm 

Command: G1 E150 F3000   Command: G1 E50 F3000 

Color:  #33cc33   Color:  #5cd65c 
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Button title: Extrude 5 mm   Button title: Extrude 1 mm 

Command: G1 E5 F3000   Command: G1 E1 F3000 

Color:  #85e085   Color:  #c2f0c2 

 

ROW 4             
Button title: Retract 150 mm   Button title: Retract 50 mm 

Command: G1 E-150 F3000   Command: G1 E-50 F3000 

Color:  #ff4d4d    Color:  #ff6666 

 

Button title: Retract 5 mm   Button title: Retract 1 mm 

Command: G1 E-5 F3000   Command: G1 E-1 F3000 

Color:  #ff8080    Color:  #ffb3b3 

 

Understanding the Custom Buttons 

Below is a cheat sheet describing the function of each of your buttons: 

Button Name Function of button 

Set Home This sets a new home (0,0,0) position for your rebEL printer. This function 
serves as a manual override to the factory default setting so that each print 
is adjusted according to the actual needle height but it does not override 
the factory default (so do not worry). This Set Home button is used for 
adjusting the (0,0,0) position due to difference in needle height as you go 
from one needle gauge to another. Note that once you turn off the printer 
or use the HOME ALL function, it restores to the factory default. 

Set Z0 The Set Z0 button adjusts the z-height home position only, but is similar to 
the Set Home button in that it serves only as a manual override and this 
setting is “forgotten” once you turn off the printer or use the HOME ALL 
function.  

Get Position This button provides the exact x, y and z position of your printer. You can 
see the readout from the command window. 

Move to Front This button moves the extruder to (0,0) on the x and y position. 

P0, P1, P2 and P3 These buttons represent the 4 calibration points on the printer at the 
respective corner x-y positions. P0 is at (25, 25), P1 is at (25, 175), P2 is at 
(175, 175) and P3 is at (175, 25) 

Extrude 150 mm This button pushes the extruder plunger DOWN by 150 mm in distance, 
extruding whatever liquid or material is in the syringe. 

Extrude 50 mm This button pushes the extruder plunger DOWN by 50 mm in distance, 
extruding whatever liquid or material is in the syringe. 

Extrude 5 mm This button pushes the extruder plunger DOWN by 5 mm in distance, 
extruding whatever liquid or material is in the syringe. This is useful for 
priming the needle when the extruder plunger is already in contact with 
your syringe plunger. 

Extrude 1 mm This button pushes the extruder plunger DOWN by 1 mm and is useful for 
very small increments of extrusion. 
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Retract 150 mm This button moves the extruder plunger UP by 150 mm. This is often used 
when you want to unload a syringe. 

Retract 50 mm This button moves the extruder plunger UP by 50 mm.  

Retract 5 mm This button moves the extruder plunger UP by 5 mm. This is useful when 
you have pressure build-up in the syringe needle tip (for small needle tips). 
So after a print, you can retract 5 mm to prevent material for dripping at 
the end of a print. 

Retract 1 mm This button moves the extruder plunger UP by 1 mm for very small 
increments of motion. 

 

Loading and unloading a syringe 
Learning how to load and unload syringes is important, but very simple. To begin, you will need to make 

sure that the Bioprinter is connected to Pronterface.  

It is also important to note that the syringe holder can be in either the open or closed position, shown 

below. The incremental scale is also shown at the back of the extruder unit. Each major division 

represents 100 mm, which is equivalent to 1 mL in liquid volume. 

        OPEN           CLOSED          COMPONENTS 

                 

  Nomenclature of syringe components 

 

Plunger Tab 

Barrel Tab 

100 mm (1 mL) 

Increment 
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Loading 

1. Ensure that both the barrel and plunger tabs are removed before opening the syringe holder. 

2. Insert the syringe into the slot until the barrel flanges of the syringe are in contact with the 

extruder housing. 

3. Close the syringe holder ensuring the magnets lock the holder in place. 

• You may need to retract the extruder if the syringe cannot close all the way. 

4. Using Pronterface, manually extrude down until the plunger is in contact with the extruder. 

• You can start by moving the extrusion distance in larger amounts by using the custom 

button “Extrude 50 mm” in the beginning and smaller amounts “Extrude 5 mm” as the 

extruder gets closer to the plunger 

• 100 mm of extrusion in software corresponds to a 1 mL distance on the extruder 

5. Finally, extrude (in 5- and 1- mm increments) until liquid is pushed out of the needle tip. 

6. Wipe off any excess liquid before printing. 

7. Insert the barrel and plunger tabs into their respective slots to lock the syringe in place. 

 

Unloading 

1. Remove the barrel and plunger tabs from the extruder. 

2. Retract the extruder by 150 mm in distance (Use custom button “Retract 150 mm”). 

3. Open the syringe holder. 

4. Remove the syringe. 

 

Your First Print 
 
Items Required: 

1. R3bel bioprinter, connected to your computer 
2. Petri dish 
3. Syringe 

 
To test your first print on the R3bel bioprinter, connect your printer to your laptop, turn on the machine, 
and open Pronterface. See the Software installation and Startup Procedure sections of the User Guide 
for instructions on installing the required software and connecting your printer to your computer. 
 

1. Once your printer is connected, load a 5 mL syringe with some liquid (we suggest using water for 
this initial test) 
 

2. With the printer connected and the syringe loaded in the extruder unit, the next step is to load a 
gcode file for printing. 
 

3. On the top toolbar select “Load File,” then navigate to the folder where you have saved the 
“water_first_test” gcode file and open it. The SD button allows you to access our preloaded files 
installed on the SD card. To load and print your own files, simply use the “Load File” button, as 
shown in this example. 
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4. Next, perform a priming step. To ensure consistency of your prints, the syringe must be primed 
before printing: 

a. Double check that the syringe is secured in the extruder, and that the flanges of the 
syringe are in contact with the surface of the extruder. 

b. Compress the syringe using very small increments using the “Extrude 5 mm” or “Extrude 
1 mm” button until a small bulb of liquid has formed on the needle tip. Wipe excess 
liquid away as necessary. 
 

   
 

5. Now click the “Print” button and the print should be running smoothly 
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Calibration Guide 
If the X, Y and Z axes did not home properly after you received and setup your printer, or if you wish to 

recalibrate the machine, please follow the steps listed below to properly set the XYZ coordinates for 

your printer. This guide will also cover resetting the bed leveling plane. 

To set or reset XYZ Coordinates 
To reset the XYZ coordinates, you will need to be connected to your printer and have your SD Card 

Adapter ready. 

1. In Pronterface, press the white HOME ALL button at the bottom left of the circular control pad 

2. In the command line at the bottom right of the window type the following command: 

 

G92 X0 Y0 Z0   ; This will manually set this position to (0,0,0) 

 This will not return a response. Move onto next step to check that it was successful. 

3. Next, press the Get Position button to check the position. This should return the following: 

 

>>>M114 

SENDING:M114 

X:0.00 Y:0.00 Z:0.00 ……………… 

There will be extra info on the last line, but you only need to check the highlighted portion   

above. 

4. Using the control pad, move the X and Y axes such that the physical position is at (25,25) in 

Figure A. Move the Z up (-Z) or down (+Z) until it is at the height shown in Figure B: 

    

 

5. In the command line, press the Get Position button and it will display the CORRECT physical 

position of (25, 25, 0) relative to the previous INCORRECT position of (25,25,0). There is an 

(25,25) 
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example below of the values you might see and a space to list the values that you received from 

the M114 command: 

 

>>>M114 

Example  SENDING:M114   X    1.1    Y    0.7    Z    -0.9     

X:1.1 Y:0.7 Z:-0.9 

 

 

X   Y   Z    

 

6. Turn off the printer and unplug the USB cable. Remove the SD card from the controller board 

and, using the provided adapter, plug it into your computer. 

7. In the sys folder, open the “config” file (sys > config.g) in any text editor and input the proper 

values. 

a. Navigate to the M208 commands, which should be clearly labeled with numerous semi-

colons in the CALIBRATION section of the file.  

 

b. There will be two M208 lines: 

i.  The TOP line is used to adjust the Z HEIGHT 

ii. The BOTTOM line is used to adjust the X and Y COORDINATES. 

c. For the Z height, you will SUBTRACT the value you recorded in step 5 from the existing 

value. For example, if you have “-0.9” listed above and the value in the file is “Z91.7”, 

you will change it to “Z92.6” 

d. For the X and Y positions, you will SUBTRACT the value you recorded in step 5 to the 

existing value. For example, if you have “1.1” listed above and the value in the file is “X-

3.1”, you will change it to  “X-4.2” 

 

8. Save the file, place the SD card back in the controller board, and press the HOME ALL button 

again. If it is still not at the correct position, repeat steps 2-6. 
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To Set or Reset Bed Leveling Plane 
To reset the XYZ coordinates, you will need to be connected to your printer and have your SD Card 

Adapter ready. 

1. Press HOME ALL (on the manual control pad) to home the printer to (25,25,0). This will be your 

first reference point, P0. 

2. Now you will record the Z values at 4 probe points around the bed and use these to reset the 

bed leveling plane. Use the space below to record your Z values: 

   

P0 0.0  P1   P2   P3    

 

3. Follow these steps to complete the bed leveling: 

a. Ensure you are at (25, 25, 0) by pressing Get Position from the custom buttons that you 

installed. 

b. Manually raise the Z height (+Z) 2mm using the control panel 

c. Press the custom button P1 to move to P1  

d. Manually lower the Z height (-Z) until the syringe tip is almost touching the bed (same 

needle height as P0) 

e. Press Get Position and record the Z height for P1 

f. Raise the Z height 2mm, press the P2 button to move to P2, lower the Z height until the 

syringe tip reaches the same height as the other two points, press Get Positions, and 

record the Z height 

g. Raise the Z height 2mm, press the P3 button to move to P3, lower the Z height until the 

syringe tip reaches the same height as the other three points, press Get Position, and 

record the Z height 

h. Turn off the printer, plug the SD card into your computer, and open the “config” file 

i. In the last 4 lines, add the new recorded values to your Z values. An example is shown 

below: 

 

j. Save the file and place the SD card back into your printer 
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Advanced Settings 

G-code Adjustments 
G-code is a programming language that allows your computer to communicate with your 3D printer, it 

provides the instructions to tell the 3D printer what to do and how to move. This section outlines the 

relevant commands used to control the r3bEL Bioprinter.  

A full reference guide for G-code can be found at http://reprap.org/wiki/G-code.  

G1: Move 

Usage 

G1 Xnnn Ynnn Znnn Ennn Fnnn Snnn 

Parameters 

Not all parameters need to be used, but at least one has to be used 

Xnnn The position to move to on the X axis 

Ynnn The position to move to on the Y axis 

Znnn The position to move to on the Z axis 

Ennn The amount to extrude between the starting point and ending point 

Fnnn The feedrate per minute of the move between the starting point and ending point (if supplied) 

Example 

G1 X10 Y15   (Move to position X=10 and Y=15) 

 

G4: Wait 

Usage 

G4 Pnnnn 

Parameters 

Pnnn Time to wait, in milliseconds 

Example 

G4 P2000   (Wait 2000 milliseconds (2 seconds) before next command) 

 

G21: Set Units to Millimeters 

Example 

G21   (The software default is in millimeters, but this is still good to know) 

 

G90: Set Absolute Positioning 

Example 

G90   (All coordinates from now on are absolute relative to the origin of the machine) 

 

G91: Set Relative Positioning 

Example 

G91   (All coordinates from now on are relative to the last position) 

 

http://reprap.org/wiki/G-code
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G92: Set Position 

Usage 

G92 Xnnn Ynnn Znnn Ennn 

Parameters 

This command can be used without any additional parameters. 

Xnnn new X axis position 

Ynnn new Y axis position 

Znnn new Z axis position 

Example 

G92 X0 Z0 (Set X position to 0 and Z height to 0) 

 

 

G-code Customization 

To customize your own G-code files for new materials or to adjust existing files, there are some basic 

guidelines to follow. In general, higher viscosity fluids will require larger extrusion amounts to relase a 

droplet from the needle tip and more time for the droplet to release. 

HIGHER Viscosity  LARGER Extrusion/Retraction Volumes, LONGER Wait Times 

Below is a table of recommended extrusion commands to have a droplet release from the needle tip for 

different materials. All testing was done for a 3x3 array using a 22 gauge needle tip. 

The parameters being changed are extrusion volume (G1 E### F###), extrusion speed (G1 E### F###), 

retraction volume (G1 E-### F###), retraction speed (G1 E-### F###), and wait time between drops (G4 

P####). 

Water G1 E1.6 F200 
G1 E-0.3 F50 
G4 P1000 

Alginate 1% G1 E2.4 F200 
G1 E-0.8 F200 
G4 P3000 

ABTS G1 E1.7 F200 
G1 E-0.4 F50 
G4 P1000 

 

After adjusting your G-code file for the new material or protocol, test it out on the bioprinter and 

observe the prints. If you still experience some issues as those described below, follow the instructions 

to troubleshoot and modify your protocol. 

A. Drop not releasing from needle tip 

This indicates that there isn’t enough liquid is being pushed out of the syringe. This can be fixed by 

increasing the E distance in the G1 command. 
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B. Two Drops releasing from needle tip 

This problem can happen for two reasons:  

Problem Solution 
The previous drop did not release Reference issue (A) above 

The E amount is too high Decrease the E amount in the G1 command 
 

C. Can’t get consistent droplets even with new values 

If this is the case then it is probably a good idea to adjust the retraction amount. The retraction 

command is used to stop the excess flow of liquid after the drop has released. For different material 

properties, this value might need to be adjusted. Increase or decrease the negative E distance in the 

retraction command to achieve the desired retraction amount. 

 

Changing Power Voltage Configuration  
The r3bEL Bioprinter power supply can be switched 

between the 110V or 220V settings. To do this, you 

will need to access the power supply at the bottom of 

your printer (see image on right).  

• Carefully flip your printer onto its side, lay the 

back side on the sturdy surface.  

• Unscrew the bottom panel to reveal the 

electronics.  

• The large aluminum case is your power 

supply. 

• Locate the 110V/220V switch on the side of 

the power supply (indicated by the arrow). 

• Use a small flat-head screw driver or allen-

wrench to access this switch. 

• You can “flick” the switch up or down and 

convert it between 110V and 220V (see image 

on the bottom right). 

• After you change the configuration, place and 

screw the panel back onto the back of the 

printer.  
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Shutdown Procedure 
 

1. Close the Pronterface application 

2. Unplug the USB connector from your computer. 

3. Turn off the Bioprinter 

 

EMERGENCY SHUTDOWN: In the case of an emergency, there is a power switch on the back left side of 

the printer. Turn the printer off, disconnect from the computer, and restart for the following reasons: 

• Extruding excessive amount of liquid 

• Extruding or retracting past the limits of the extrusion unit 

• Extrusion unit is moving past its limits (hitting sides of printer) 

• Heater malfunction (too hot, burnt smell, etc.) 

• Wiring malfunction (short circuit, burnt smell, etc.) 

• Any other situation that could harm the printer or user  
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Troubleshooting guide 
 

Problem or Error Solution 

No Power  Is the light in the I/O power switch on the back turned on? 
 

NO 
1. Check that the power cord is working 
2. Unplug power and check connections on back side of 

switch. Secure any loose connections. 
 

YES  
1. Unplug power and check that the wires between the 

backside of the switch and the power supply. Secure any 
loose connections. 

 
Is the small green light on the left side of the power supply 
turned on? 
 

NO 
1. Contact SE3D customer service for replacement power 

supply. 
 

YES  
1. Check wires connecting the V+ and V- terminals on the 

power supply to the controller board. Secure any loose 
connections. 

2. Contact SE3D customer service. 

No connection to computer To check if your computer is connected to the controller board, 
check the red light behind the Micro USB connector is lit up. The 
Pronterface application should also display the following: 
 

 
 
Almost all connection problems can be solved by following these 
steps in order: 

1. Turn off printer 
2. Unplug USB cable from computer 
3. Close Pronterface application 
4. Plug USB cable back into printer 
5. Open Pronterface application 
6. Connect to printer 
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If the problem is still not solved, check the following items in 
Pronterface: 

1. The correct port is selected 
2. The Baudrate is set to 115200 (250000 should also work) 

 
For further issues, you will need to use the Arduino IDE to 
troubleshoot: 

1. Without the power turned on, connect the controller 
board to your computer. 

2. Select the “Arduino Due (Native USB Port)” from the list 
of board (Tools > Board). 

3. Select the correct COM port (Tools > Port). 
4. Open the Serial Monitor and check that the Baudrate is 

set to 115200 
5. Using the command line, enter M105 (upper case M) 

- The response should be similar to this:           
“ok T:22.3 B:21.5” 

6. If you received a response then the printer and 
computer are communicating. 

 

Extruder does not “retract” 
or “extrude” 

If you pause or stop a print in the middle of its run, the printer 
settings can sometimes be in the relative rather than absolute 
mode so it may not respond accordingly when you press the 
retract or extrude button. Simply reset the printer settings by 
using the command M83. Type M83 on the command line and 
press send. 
 

Negative temperatures or no 
temperature displayed 

 

If the environment is especially cold, the temperature reading 
may be a lot lower than the actual temperature in the room. 
This is due to the fact that the thermistor is calibrated to be in 
the ideal range while heating. 
If the temperature displays “T:-273” or “T: B:21.5,” that means 
that the thermistor has a connection issue. This can be checked 
by measuring the resistance of the thermistor leads when it is at 
room temperature to check if they are in the range of 10K ohms. 
 

Droplet “skidding” across 
petri dish after it is printed 

If you observe water droplets skidding across the petri dish after 
it is being printed, first check and see if the table surface where 
the printer is sitting on is flat. Next check to make sure that the 
table is stable, we highly recommend that the printer is placed 
on a fixed table and not one on wheels or movable.  
 

Misprints during a protocol 
run 

If you run into “misprint” issues i.e. one or more droplets in the 
run did not get printed, it may be a needle issue due to a clogged 
or dirty needle. Remove old needle and use a new one. Calibrate 
new Z0 again before starting the new print.  
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You should also check that there are no air bubbles in your 
syringe. If there is, turn your syringe upside down with needle 
facing up toward the ceiling and slowly push out the air bubble. 
Repeat priming step to ensure you have a tiny bulb of liquid at 
the tip of your needle before you begin, the run the protocol 
again.  
 
If problem persists, you can try to make adjustments on the 
protocol itself depending on what the actual problem is. We 
recommend that you consult one of our technical staff who can 
provide recommendations and help you through the process. 
 

Printing issue related to 
droplets  

For printing issues related to droplet not forming or 2 droplets 
being released as one time, please reference the G-code 
Adjustment section above. 
 

Material not Extruding Be sure to have manually “primed” the syringe. For instructions 
on how to do this, see step 3 on page 23. 

 

A detailed list of general printer issues and troubleshooting techniques for our specific controller board 

(Duet board) has been compiled by RepRapPro and is available at: 

https://reprappro.com/documentation/troubleshooting-introduction/ 

 

 

For more specific issues, please email our support team at support@SE3D.com 

 

 

https://reprappro.com/documentation/troubleshooting-introduction/
mailto:support@SE3D.com

