


Entrepreneurial Opportunity: 

 
  The Scorpio-V BioLab will be a pay-per-use, remote-controlled, automated microfluidics 

      platform for general biological interrogations on the International Space Station (ISS).  

 

  Live-cell, embryo, or tissue maintenance and drug/reagent delivery can be automated and  

      samples imaged with varying time-course options. 

  

  Experiments can be accessed, monitored and controlled from ground-based  

      research labs. 

 

  Scorpio-V delivers on-orbit in-situ analysis. 

 

  Scorpio-V may be accessed by the crew to facilitate the changing out of experiments. 

 

  Scorpio-V is a comprehensive modular laboratory-on-a-chip platform ideal for the ISS 

     National Lab. 



Hnu-nanoPOINT’s  SCORPIO V Microfluidics Platform 

• Highly customizable 

• Patented cellTRAY designs 

• Configurable fluid routing 

• Manifold micro-environment 

• Temperature, humidity, CO2 

• Other conditions available 

• Parallel experiments 

• 6-14 independent channels 

• Sample sizes of up to hundreds to thousands 

per chip (5040 total for 50 um) 

• Automation 

• Automatic data collection  

• Remote control 

• Upload program scripts for each experiment 

• Download data package 

ISS ScorpioV BioLab 



Areas of Research 

INITIAL INTENDED USE FOR ISS 

• Stem cell research – real time observation of differentiation under repeatable 

conditions 

 

ADDITIONAL RESEARCH CAPABILITIES 

• Toxicology and drug discovery research – dose response, dose fractions, serial 

dosing, and temporal dose studies under repeatable conditions over long time courses 

• Disease studies – tumor explant studies 

• In vitro fertilization research and embryology 

• Neural behavior and network synthesis—forcing neural generation into specific 

configurations using novel chip designs 

• Immunological studies 

• Cardiac and ion channel studies 

• Individualized therapy research 

 

ScorpioV BioLab 













On-Stage Incubation - Cell Culturing 

Adherent cells (OD1) cultured in cellTRAY Imaging System (CT-2600 slide) over a 5 day period 

Long term morphological assessment: For experimental cultures that run 

for days to a week, our automated imaging platform is able to visually 

capture the culture at discrete time points.  





Neural stem cell behavior during proliferation 

Designing new chip to isolate dendrites and control communication between cells as well as 

studying spinal cord development in microgravity (planned collaboration with ArunA Biomedical) 



Cardiac myocytes 

Cardiac myocytes seeded into 300 µm wells linked through channels allows them to 

synchronize  



Drug-Induced Ca2+ Mobilization 

T=0 T=20 min T=30 min 

Region 10: No drug 

T=20 min T=30 min T=0 min 

Region 13: 25mM drug* 

Fluoro-4NW (Invitrogen) was used to detect Ca2+ mobilization after proprietary drug was delivered. 



High-Throughput Viability Assay 

Results demonstrate region-to-region isolation and well-

to-well consistency across an entire region 



4 day murine embryos 



• Stanford University:  Breast cancer model 

• Genentech:  Explant response to therapies 

• University of Sheffield:  Stem cell differentiation 

•    Cancer Research Center of Hawaii:  Cancer research 

•    Center for Reproductive Medicine:  Assisted Reproductive Technology (ART) 

•    ArunA Biomedical:  Stem Cell Research 

 

• Configuring the nanoPOINT platform for the ISS (SCORPIO V) 

 

Research Sites 



    Integrated accessory modules provide broad diagnostic capability  

 

    Versatility will exponentially expand live-cell research and lead to   

        new discoveries 

 

Unique Position 

  HNu-nanoPOINT’s revolutionary ScorpioV microfluidic 

platform delivers advanced high-throughput live-cell analyses 

and imaging within custom chip designs suitable for cells, tissue 

and embryo studies. 



  Two ScorpioV microfluidics systems complete with modular components.  

 

  One complete microfluidic Ground Lab system will be available for astronaut 

training as well as experiment dry-runs and simultaneous ground based 

experiments. 

 

  The second complete microfluidic system will be deployed to the ISS at the 

earliest opportunity. 

 

  HNu-nanoPOINT anticipates further technological improvements and will 

provide an extended service and upgrade plan. As such, the system will ALWAYS be 

cutting edge, encouraging repeat experimentation as plug and play upgrades are 

installed.   

 

 



Fee Based Usage 

  HNu will collect a usage fee for assays and experiments conducted on 

ScorpioV until the cost of developing the systems have been fully recovered.  

 

  After the recovery period, HNu will maintain use fees, a compensation 

formula that keeps HNu motivated to maintain and constantly upgrade, while 

also protecting NASA and CASIS from risk of obsolescence.  

 

  The fee structure will be based on norms for comparable ISS usage fees, 

time used, frequency of use, and whether both systems are used for parallel 

(aerial and terrestrial) experimentation.  



Next Steps: 

  On-Orbit Medical diagnostic platform 

  Sign up colleges, research groups, STEM programs to 

 operate ScorpioV remotely with continuous usage 

  Access ScorpioV online anywhere 

  Online subscriber model 

  Develop multiple ground lab stations 

  Collaborate with NASA, CASIS, European Space Agency,           

     Japan, Canada  

 



Special thanks to: 

  CASIS 

   NASA 


