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Types of Lab-Settings for Bioanalysis
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Mid/Smaller Bioanalytical Labs

• GxP compliant
• Typically support smaller (Tox and early clinical) studies
• May run large number of samples for a given immunoassay
• Limited budget may not be an issue?
• Access to technical expertise and support?

Large Bioanalytical Labs

• GxP compliant
• Support large clinical trials
• Run large number of samples for a given assay
• Limited budget may not be an issue 
• Access to technical expertise and support



Types of Lab-Settings for Bioanalysis
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Non-GxP Bioanalytical Labs

• Not GxP compliant
• Typically support biomarker and exploratory studies
• May run large number of samples for a given immunoassay
• Budget constraints
• Access to technical expertise and support?

Bioanalytical Labs at Pharmaceutical Companies

• GxP compliant
• Typically support smaller (Tox and early clinical) studies
• May run large number of samples for a given immunoassay
• Limited budget may not be an issue
• Access to technical expertise and support



What We Do….
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At AZ, our group supports a wide range of studies:

- Non-GLP dose-range-finding studies   - Biomarker analysis in animal studies
- GLP Tox studies  - Early-stage clinical studies
- Non-GLP animal PK studies - Some late-stage clinical studies
- Exploratory animal studies   - Exploratory human studies

mAb Bi-specific Ab                    ADC                  Expressed Biologics          Fusion Proteins            Peptides

Our laboratory primarily supports immunoassays



Why We Stated Considering Automation
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High-throughput requirements

Efficiency improvement requirements

Long-term cost saving

Futuristic operational model

Analyst safety during pandemic

Access to equipment

Access to expertise and support



Benefits of Automation in a Regulated Lab
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Lower costs in the long term

Improved efficiency
• High throughput
• Allow multitasking
• Lower risk of errors
• Improved quality of testing

Analyst safety
• Less laboratory congestion
• Lower biological risk for analysts

Better sample management and traceability
• Enhanced sample traceability 
• Improved sample logging-in, retest 

requirements etc

Enhanced harmonization of processes
• Standardized processes across-labs: 

assay transfer can be seamless.

More efficient integration of tests results
• Quicker and more secure data transfer 

from equipment to LIMS/database

Staff job satisfaction and growth opportunities

Efficient and real-time documentation



Automation Challenges in a Regulated Lab
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Higher setup and running costs
• Large initial cost and setup requirements
• Space requirement and infrastructure 

constraints
• Reagent and supplies cost
• Dedicated staff is required to troubleshoot

Equipment validation requirements in a regulated lab
• Frontloaded with setup, qualification and 

validation requirements
• Backup equipment requirements
• Revalidation of there is change of 

sites/labs

In a regulated lab, each methods needs to be 
validated on automation robot

Complex sample processing becomes challenging

Equipment breakdown
• Increased risk of downtime
• Generation of potential bottlenecks

Specific requirements for sample management

Assay transfer may become complex

Integration of different types of plate readers is 
extremely complex



Workflow in a Regulated Lab and Where Automation 
Solutions can be Implemented
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Sample 
Management

Sample 
Processing

Sample 
Analysis Data Collection

Data Analysis 
and Transfer

Documentation

Report 
Generation



Varying Levels of Automation can be Suitable for a 
Regulated Lab
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Fully Integrated Automation Semi-Automated setup

All assay steps are automated Primarily, liquid handling is automated

Load and Walk away Many steps need manual function

Significantly increased initial cost High initial cost

Dedicated technical expertise Limited technical expertise

Chance of equipment breakdown and downtime With manual steps equipment bottlenecks can be managed 

Less modular after the setup is validated More modular even after equipment validation

Extremely efficient system Efficient system

Very high throughput High throughput

More analyst downtime Analyst is constantly engaged with the assay run

Reduces lab congestion and increases analyst safety Limited change to lab congestion and analyst safety

Enhanced sample management Sample management may be enhanced (often not)

Frontloaded with complex setup and validation Complex setup and validation

Less suitable when complex sample processing is required More suitable when complex sample processing is required



Automation Options we Considered
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• Hamilton Star • TECAN Fluent

• Integra Liquid Handler

Fully Automation Capability



Setup Fully Automated Load and Walk-
Away Setup Semi- Automated Setup Manual

Hamilton TECAN Hamilton TECAN Manual

Cost Approx. $500,000 Approx. $500,000 Approx. $250,000 Approx. $250,000 N/A

Footprint 4’ X 12‘ (approximate) 4’ X 12‘ (approximate) 4’ X 8‘ (approximate) 4’ X 8‘ (approximate) N/A

Initial Setup 
Support

Extensive support 
available Support available Extensive support 

available
Extensive support 

available N/A

Anticipated 
time to setup 
/ validate an 

assay

Approximately 3 
months (gradually this 
time will likely reduce)

Approximately 3 
months (gradually this 
time will likely reduce)

Approximately 3 
months (gradually this 
time will likely reduce)

Approximately 3 
months (gradually this 
time will likely reduce)

Typically, 3 
months

Throughput Up to 20 plates per 
day

Up to 20 plates per 
day ~ 10 plates per day ~ 10 plates per day 2 plates in-house

FTE 
equivalent

Equivalent to approx. 
8 FTE

Equivalent to approx. 
8 FTE

Equivalent to approx. 
4 FTE

Equivalent to approx. 
4 FTE 1 FTE in-house



Setup Fully Automated Load and Walk-
Away Setup Semi- Automated Setup Manual

Hamilton TECAN Hamilton TECAN Manual

Time/cost to 
run 1000 PK 

samples
2-3 days 2-3 days 4-5 days 4-5 days Approx. 14 days 

in-house. 

Total cost 
(time) to 
setup, 

validate and 
run 1000 PK 

samples

Approx. 3.5 FTE X 
months, with walk 
away time that can 
be used for other 

tasks

Approx. 3.5 FTE X 
months, with walk 
away time that can 
be used for other 

tasks

Approx. 3.5 FTE X 
months, with limited 

walk away time

Approx. 3.5 X FTE 
months, with limited 

walk away time
Manual:4-5 FTE 

months

Time/cost to 
run PK 5000 

samples
8-14 days 8-14 days 15-30 days 15-30 days 35-70 days in-

house. 

Total cost 
(time) to 
setup, 

validate and 
run 5000 PK 

samples

Approx. 4.0 FTE X 
months, with walk 
away time that can 
be used for other 

tasks

Approx. 4.0 FTE X 
months, with walk 
away time that can 
be used for other 

tasks

Approx. 5.0 FTE X 
months, with walk 
away time that can 
be used for other 

tasks

Approx. 5.0 FTE X 
months, with walk 
away time that can 
be used for other 

tasks

Manual:6-7 FTE 
months



Recommendations for Automation Solutions
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Setting up automation is front loaded process
• Time commitments
• Cost commitments
• Technical skills and resource requirements

Fully integrated systems can be beneficial for some regulated labs:
• Labs that run large number of samples
• Labs that require sample analysis done rapidly and consistently
• Labs that provide universal assays supporting multiple studies 

Semi-automated setup is optimal for some regulated labs:
• For labs that support smaller (preclinical and/or early clinical phase studies) 
• Labs running many methods at the same time, or use complex methods
• Labs that support many bioanalysis workstreams with shared equipment

Advantages of semiautomated setup for a regulated lab at AZ
• Provide relatively high throughput
• Consistent performance
• Flexibility and modular setup
• Save front loaded cost
• Limit the complexity of the setup 
• Allow for complex sample processing
• Allow running many methods at the same time

Large 
Bioanalytical Labs

Smaller  
Bioanalytical Labs
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