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What the HUMANOID is NOT is ... 
a dedicated automation machine.
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LabDroidLaboratoryHumanoidLabDroid

Multi-operationalResearcher demand for versatility
and expandability
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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
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384 multiwell dispensing
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Fridge and Rotator
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Versatility of LabDroid

For GenomicsFor Cell culture
Cell-based screening

For Proteomics
F     Metabolomics
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Transfer human skills and 
expertise/maneuverability

to LabDroid

Visualize and digitize 
human skills and 

expertise/tacit knowledge
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Ex. 1 | Reproductibility in real-time PCR
Microvolume dispensing – accuracy crucial for quality results

VS

cDNA, Primers Enzymes, dNTPs,
Buffer
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LabDroid outperforms skillful humans

CV < 4%

CV ~ 10-20%

Real-time PCR profile

Record-breaking performance

Manual

LabDroid
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LabDroid outperforms skilled humans

CV < 4%CV = 10%

Real-time PCR competition: humans vs LabDroid

Best performer LabDroid
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Optimize performance of μL scale pipetting

Step 1 | Tip down 2 mm above well bottom 5 | Second plunger push 30 mm/sec
Step 2 | First plunger push at 15 mm/sec 6 | Raise
Step 3 | Move tip up 2 mm, 0.5 mm/sec 7 | Move up vertical
Step 4 | Wait 0.5 sec

Vertical hold
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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.
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Transfer human skills and 
expertise/maneuverability

to LabDroid

Outperforms humans

Visualize and digitize 
human skills and 

expertise/tacit knowledge
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Ex. 3 | Cell-based high-content screening

Keio University School of Medicine

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!
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Why do LabDroids succeed?

Reasons for difficulty: Two conflicting factors

Cells must be separated into single cells and 
then inoculated in each well evenly

Pipetting into single cell completely damaged 
cells

9 sec

Retrieve only from particular depth where 
cells are dispersed equally with optimum density

Items optimized
1) Dispersion Intensity   

(viability > 90%)
2) Depression time
3) Tip position

LabDroid-Researcher 
collaboration found condition in 

just one week!
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Throughput
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Connecting Robots!
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Total laboratory management system

Archive 
(upload) 
protocols

INTERNET
(Data stored cloud server)

Log
Video

Data

Share protocols
Reproduce data/results

LabDroid
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Total Laboratory Management System

Archive 
(upload) 
protocols Perfect solution to 

prevent from 
manipulation or 

fraudulence of data

Process Validation
Automatic 

generation of 
experiment log in 

real time

INTERNET
(Data stored cloud server)

Log
Video

Data

LabDroid
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Archive 
(upload) 
protocols Perfect solution prevents 

manipulation or 
fraudulence of data

Re-use protocols
Reproduce data/resultsAutomatic 

generation of 
experiment log in 

real time

INTERNET
(Data stored cloud server)

BigData

AI

Log
Video

Data

LabDroid

LabSphere : Laboratory on Cloud

Language for protocols
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徹底的な人材活用
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第三者認証が可能
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Collaboration through LabSphere

LabDroids

archive
protocols 

Researcher

Researcher
(new experiments)

Researcher
(replication study)

Protocols in clouds

Protocols 
in publishers

Journal publishers
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