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PAIN

3years
Scientific data output 

doubles 

54%
Of studies cannot be verified

17%
Of scientific data is lost 

each year 



Research: 1900s vs. 2000s



WE PAPER 



Diagnostic setting – early automation
High throughput  first to automate

Automate with software – LIS, LIMS

Automate with instruments



Automation in research?
Generally less throghput  less pressure to automate

Instruments – same as diagnostics

DIGITISATION



LABORATORY DIGITISATION
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LABORATORY DIGITISATION



Compare MANUAL vs. AUTOMATED qPCR-
based detection and quantification of ZIKA virus 

using sciNote as ELN



MOTIVATION
Automate of qPCR-based ZIKV detection and 
quantification on two levels:

1. Using a robot (PIPETMAX® 268 automated 
pipetting workstation with qPCR assistant, Gilson 
Inc) 
& compared to manual pipetting

2. Using sciNote Open Source Electronic Lab 
Notebook (sciNote LLC) – to increase traceability

Trying to avoid as much paper as possible

Perform experiments in the lab that confirmed the 
link between ZIKV & Microcephaly



ZIKA VIRUS IS ASSOCIATED with MICROCEPHALY

1947 1968-1981 2007 2013/14 2016

mosquito-borne flavivirus, 
isolated from a rhesus monkey 
in the Zika forest in Uganda

sporadic cases were 
reported in Southeast Asia 
and sub-Saharan Africa

outbreak in Yap 
Island of Micronesia

epidemics in French Polynesia, 
New Caledonia, the Cook 
Islands, and Easter Island

confirmed association 
ZIKV & Microcephaly



EXPERIMENTAL DESIGN



SAMPLE LIST in sciNOTE



EXAMPLE OF RNA ISOLATION PROTOCOL in sciNOTE



qPCR ASSISTANT– AUTO GENERATED qPCR plate layout 



qPCR Assistant – layout of PIPETMAX tray for qPCR plate



qPCR Assistant – sample dilutions 



qPCR Assistant – MASTER MIX RECIPES



qPCR Assistant – qPCR TEMPLATE



qPCR Assistant FILES UPLOADED TO sciNote



RESULTS – MANUAL vs. ROBOT STANDARD CURVE

MANUAL ROBOT



RESULTS – MANUAL vs. ROBOT ZIKV QUANTIFICATION



RESULTS – MANUAL vs. ROBOT ZIKV DETECTION 
 

Manual PIPETMAX Manual PIPETMAX Delta 
Sample Name Cq Cq AVG(Cq) AVG(Cq) Delta 

Pat 1 brain/100.0 24.96 25.17 25.00 25.02 0.03 
Pat 1 brain/100.0 25.03 24.88 

   

Pat 2 blood/1.0 32.62 34.45 32.78 34.00 1.22 
Pat 2 blood/1.0 32.94 33.55 

   

Pat 2 urine/1.0 33.88 35.21 34.27 35.26 0.99 
Pat 2 urine/1.0 34.66 35.31 

   

Pat 2013 plaz/1.0 33.55 34.58 33.55 36.15 2.60 
Pat 2013 plaz/1.0 33.55 37.71 

   

Pat 3 urine1/1.0 34.06 36.12 34.98 36.94 1.97 
Pat 3 urine1/1.0 35.90 37.77 

   

Pat 3 urine2/1.0 Na Na 
 

44.14 
 

Pat 3 urine2/1.0 Na 44.14 
   

Pat 3 urine3/1.0 Na Na    
Pat 3 urine3/1.0 Na Na    
Pat 5 semen/1.0 30.44 30.91 30.44 30.77 0.33 
Pat 5 semen/1.0 30.44 30.63    
Pat negative/1.0 Na Na    
Pat negative/1.0 Na Na    

 



RESULTS – MANUAL vs. ROBOT SPEED

Manual 
(min:s)

PIPETMAX 
(min:s)

Sample 
dilutions

21:30 11:30

Master 
mix

10:30 10:00

qPCR 
plate

32:00 16:30

SUM 64:00 38:00 0
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SUMMARY

Patient 
samples

• Sample lists
• Patient data and 

sample tracking

Recipes and 
pipetting 

guide

• Auto-calculated 
volumes

•TRILUTION micro
qPCR Assistant 

qPCR reaction 
plate setup

• Automated with 
PIPETMAX® qPCR 
Assistant v1.3

• vs. manual liquid 
handling

Import run file 
into thermal 

cycler

• Run file generated 
by qPCR Assistant

• Reduces error vs. 
manual data entry

Real-time 
qPCR

• Applied 
Biosystems 7500

• Amplify with 
TaqMan® Gene 
Expression Assays

Data analysis

• Quality control 
checks

• Patient diagnosis

SciNote Open source electronic lab notebook

PIPETMAX qPCR Assistant
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CONCLUSIONS

using automation platform
– accurate standard dilution
– assay setup with significant increase in throughput

integration of data management software
– enables full traceability of samples and results critical for accuracy in 

human diagnostics:
• all in one place
• all actions related to sample are recorded
• backtrack any deviations/errors

– easier transfer of knowledge
– easier collaboration
– offers basic project management in science
– reduce possibility to lose data



OUTLOOK: BEYOND ROBOTS, BEYOND ELN

IoT
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