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Introduction + Background
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UBC Rocket Payloads Team and a Medical Student partnership forms. The 
objective is to test the effectiveness of thrombolytics in microgravity.

Project Introduction and Background - OCT 2022
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The 
Partnership



Project plan separated into temperature control, camera systems, clot 
chamber, piping and electrical systems. A syringe houses the experiment.

Project Introduction and Background - jan 2023
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The 
Partnership

Syringe 
Idea

* Clot is placed into chamber 
pre-experiment, one liquid (tPA) is 
displaced up and down.



Syringe scrapped for custom clot chamber design using printed components 
and aquarium tubing. Might pump saline along with clot busting agent.

Project Introduction and Background - mar 2023
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The 
Partnership

Syringe 
Idea

Pumps and 
Tubing Idea

3D printed Stopper to cap the clot 
chamber

Soft, transparent plastic tubing used a 
clot chamber to contain the blood 
clot

3D printed tube to connect the T-type 
connector and the clot chamber

Store bought T-type aquarium tubing



Project shift to formation of clots in microgravity. Mechanical complexity 
increased due to the mixing of several reagents in precise quantities.

Project Introduction and Background - APR 2023
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The 
Partnership

Syringe 
Idea

Pumps and 
Tubing Idea

Forming the 
Clot



Forming the clot, breaking it, then deactivating reagents to assess products in a 
lab. Using photo sensors to detect clot formation.

Project Introduction and Background - May 2023
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The 
Partnership

Syringe 
Idea

Pumps and 
Tubing Idea

Forming the 
Clot

Managing  
Complexity



A partial mechanical prototype is in development. This will lead to a full 
experiment in the coming year.

Project Introduction and Background - present
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The 
Partnership

Syringe 
Idea

Pumps and 
Tubing Idea

Forming the 
Clot

Managing  
Complexity Compromise



Project Requirements
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Full Experiment Requirements
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● 4 total reagents



Full Experiment Requirements

12

● 4 total reagents

● Precise, small quantities
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Full Experiment Requirements
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● 4 total reagents

● Precise, small quantities

● Thorough, quick mixing

● First two reagents form a viscous clot, which 
needs thorough exposure to the last two

● All must happen in microgravity

● Potentially, be able to monitor clot 
progression



1. Must have the potential to be adapted to a final design!
2. Use dummy reagents

3. Focus on mechanical design, especially precise mixing

Simplifying to a partial prototype
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Mission Objectives and success Criteria
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Mission Objective Success Criteria
Test thorough mixing of dummy 
reagents in microgravity

1. Components do not leak
2. Homogeneous mixture is reached in under 5 seconds
3. At least 2 reagents are mixed

Observe the mixing process Camera footage is captured of the entire process

Test a prototype that is 
expandable to four reagents

Expansion of prototype design to include all four reagents 
requires minimal additional engineering



Past Designs
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Three reagent pump design
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Diffusion based Design
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Circular Pump design
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Successful mixing

http://www.youtube.com/watch?v=Nt8dg-2RAUs


Circular Pump Design - adding a reagant
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Wasn’t expandable to 
multiple reagents

http://www.youtube.com/watch?v=stphtqRY4S8


Circular Pump Design - adding a reagant
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Wasn’t expandable to 
multiple reagents

http://www.youtube.com/watch?v=YBcccUADs-0


Circular Pump Design - adding a reagant
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Wasn’t expandable to 
multiple reagents

http://www.youtube.com/watch?v=GFC-aeJu4iM


Current Design
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Current Design
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Linear actuator Syringe Solenoid valve
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Linear actuator Syringe Solenoid valve



Current Design
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Linear actuator Syringe Solenoid valve



Current Design
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Linear actuator Syringe Solenoid valve

1. Expandable to more linear actuator lines
2. Syringe allow for precise dosage
3. Turbulence generated by syringe action creates mixing
4. Linear actuators are fast and reliable
5. Actuation in only one direction



Current Design - Breakdown
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Main Mechanical Design

Cameras and Lighting

Data and Control

Integration

Fluid Control and Mixing

Observe Mixing in Flight

Push Button Actuation, 
Accelerometer Data, 

Power Systems

Mounting + Space in 
Pelican Case



Current State - Rocket payload
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Mechanical 
Design

Electrical + 
Arduino



Current State - Rocket payload
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Mechanical 
Design

Electrical + 
Arduino



Main MEchanical System
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Syringe

Linear Actuator

Limit Switch

Solenoid Valve



Main MEchanical System
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Mixing Syringe



Main MEchanical System
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● Works!

● Is very secure but could benefit from more vibrational testing

● Main concern is that the amount of tubing and solenoid valve does 

increase dead volume, working to reduce



Data and Control
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● Push button control using Arduino

○ Opens solenoid valve

○ Actuates syringe

○ Stops when limit switch reached

● Accelerometer data is written to SD card



Data and Control - Power

37

LINEAR 
ACTUATOR

SOLENOID LIMIT 
SWITCH

6V
GND

ARDUINO

ACCELEROMETER



Data and Control - Power
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LINEAR 
ACTUATOR

SOLENOID LIMIT 
SWITCH

6V
GND

ARDUINO

ACCELEROMETER

Peak Power consumption 
of 0.7A with one test unit



Data and Control
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● Power supply for multiple test units needs to be considered

● Final circuit board should be designed and made

● GUI needs to be finished



● LED panels and diffusion sheets need to be ordered

● Previous camera testing is still relevant

Camera and lighting
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Integration
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Integration
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Mechanical 
System

Camera

Electrical + Arduino



Integration
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● Design boards that fit more optimally in pelican case, with holes for 

mounting

● Buy standoffs

● Make enough mounts for the cameras



Ground tests
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http://www.youtube.com/watch?v=2xrIQTjxpxM
http://www.youtube.com/watch?v=mtfPsSa3zuk


timeline
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June 19th 
Week

First custom board 
done and integrated

Start remaining test 
units

June 26th 
Week

GUI complete

Decide on number 
of test units + order 
supplies

Start custom boards

Now

July 17th 
Week

Rocket payload 
complete

Camera lighting

July 3rd 
Week

July 10th 
Week

Mechanical 
integration of all 
units

Final electrical 
prototype

TEDP

Electrical completed

Full grounds test and 
procedures tested



Budget
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Current Spent
Expected Increase 
to Finish Current 

Test Unit

Expected 
Increase/Next Test 

Unit

Total Expenses after 
3 Test Units

$370 $80 $145 $740

Mostly linear actuator, 
solenoid valve, 

lighting

This assumes 3 test 
units total

Allowable budget is 
$1000

● 50% of travel cost being covered by UBC Engineering Professional Activities 
Funding

● No longer a need for expensive reagents this year

● More funding will be available through UBC Rocket next year



All dOne!
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*except flight flowcharts, requirement compliance, mass budget…



APPENDIX
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