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Humanoid

A type of robot replicates or imitates human's skilled
movement and maneuvers using same tools and
equipment.

What the HUMANOID is NOT is ...
a dedicated automation machine.
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Spin column manipulation
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TCA protein precipitation
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Vortex mixer
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Cell Scraping

Jig free system
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384 multiwell dispensing

- g
[N |
. 3 - .
- L)
~ ] .
[ e, | - q‘

’ )

RBI Confidential, ©Robotic Biology Institute Inc. All rights reserved.



Fridge and Rotator
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Versatility of LabDroid

For Cell culture For Proteomics For Genomics
Cell-based screening Metabolomics
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Beyond mere laboratory automation

LabDroid’s main value: Optimization and standargi= e
Improve efficiency

and cut costs

Transfer human skills and
expertise/maneuverability
to LabDroid

A\

Visualize and digitize
human skills and
expertise/tacit knowledge

RBI Confidential, ©Robotic Biology Institute Inc. All rights reserved.




Ex. 1 | Reproductibility in real-time PCR

Microvolume dispensing — accuracy crucial for quality results

Enzymes, dNTPs,

cDNA, Primers Buffer
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LabDroid outperforms skillful humans
Real-time PCR profile
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LabDroid outperforms skilled humans

Real-time PCR competition: humans vs LabDroid

Best performer LabDroid

CV =10% CV <4%
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Optimize performance of puL scale pipetting
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Step 1 | Tip down 2 mm above well bottom 5 | Second plunger push 30 mm/sec
2 | First plunger push at 15 mm/sec 6 | Raise
3 | Move tip up 2 mm, 0.5 mm/sec

7 | Move up vertical
4 | Wait 0.5 sec




Optimization interface: Protocol Maker

LabDroid is operated from a PC or tablet, equipped with software that allows
researchers to set up any protocol simply and intuitively.

Maker: [New Protocol](): C:¥BioApl¥ProtocolMaker¥protocol¥RBC¥ — T =10 x|
File Edit View Job Setting Info Help
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Beyond mere laboratory automation

LabDroid’s main value: Optimization and standardization of protocols

Outperforms humans

Transfer human skills and
expertise/maneuverability
to LabDroid

A\

Visualize and digitize
human skills and
expertise/tacit knowledge
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Ex. 3 | Cell-based high-content screening

Failed to narrow down chemical library
to discover hit chemicals by humans.
Two researchers struggled for 2 years.

LabDroid achieved successful results
on the first attempt!

Keio University School of Medicine
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Why do LabDroids succeed?

Reasons for difficulty: Two conflicting factors

Cells must be separated into single cells and Pipetting into single cell completely damaged
then inoculated in each well evenly cells
Retrieve only from particular depth where Items optimized .
cells are dispersed equally with optimum density 1) Dispersion Intensity
(viability > 90%)
2) Depression time
3) Tip position
@ © o @ i'"é) "'i
@) o o :':::. ':.-.‘i
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) v 221 2 LabDroid-Researcher
Soo P % % C%\%%S)% collaboration found condition in
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Humans can not complete the
workflows
in a normal 8-hour work day

Actual Through-put
J
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Automation of life science

past, present, and future

© RBI
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Automation of life science

past, present, and future
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16 LabDroids are already hard at work in JAPAN

Connecting Robots!

Internet
Cloud Computing




Total laboratory management system
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Total Laboratory Management System
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(Data stored cloud server)

Al TN ”
I 1 T Process Validation
Automatic Archive I : ”
eneration of 1= L
g 1 t log i (upload) — |1 T Perfect solution to
expernner} og in protocols | — I Log | = Bei
real time 1| Video | prevent from
i N manipulation or

fraudulence of data

< 2 iFD::I
O &‘hf'j >t '}
S s 000 I oA
T = g
LabDroid

RBI Confidential, ©Robotic Biology Institute Inc. All rights reserved.



LabSphere : Laboratory on Cloud

Language for protocols
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Collaboration through LabSphere |

Researcher
(replication study)

=g

Researcher Protocols
(new experiments) in publishers

N Yachie, T Natsume. “Robotic crowd biology with Maholo //3
LabDroids”, Nature Biotech. 35, 310-312 (2017). (Q / R B I
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NATURE | NEWS FEATURE

1,500 scientists lift the lid on reproducibility

Survey sheds light on the ‘crisis’ rocking research.
Monya Baker

25 May 2016 | Corrected: 28 July 2016

IS THERE A REPRODUCIBILITY CRISIS?

7% 52%
Don't know Yes, a significant crisis
3% ‘
No, there is no
crisis

1,976

researchers
surveyed

38%
Yes, a slight

crisis

(Baker M., Nature, 533, 2016)
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