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Industrial Robots for Robotic Lab Automation 

 

 

How Manufacturers Use Robots for Robotic Lab Automation 

Manufacturers utilize robots for robotic lab automation to enhance efficiency, accuracy, and productivity in 

various laboratory processes. Here's a breakdown of how robots are integrated into lab environments: 

Sample Handling and Preparation 

• Automated Sample Processing: Robots can automate the handling, sorting, and storage of 

samples. This includes tasks such as pipetting, aliquoting, and mixing samples, reducing human 

error and improving throughput. 

• Consistent and Reproducible Results: Robots ensure that sample handling is performed 

consistently, which is critical for experiments requiring precision. 

High-Throughput Screening (HTS) 

• Drug Discovery: Robots are used in drug discovery to rapidly test thousands of compounds against 

biological targets. They can perform complex assays more quickly and accurately than manual 

methods. 

• Assay Development: Automation speeds up the development and optimization of assays by 

allowing simultaneous testing of multiple conditions. 

Data Management and Analysis 

• Integrated Data Systems: Robots can be integrated with software that collects and analyses data 

in real-time, allowing for immediate adjustments to experiments based on results. 

• Machine Learning and AI: Advanced robotic systems use machine learning algorithms to analyse 

experimental data, leading to faster insights and discoveries. 

Quality Control and Assurance 

• Automated Testing: Robots can conduct routine tests to ensure product quality and compliance 

with standards, reducing the risk of contamination or errors. 
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• Traceability: Automated systems maintain detailed logs of sample handling and test results, 

ensuring traceability and regulatory compliance. 

Inventory Management 

• Automated Stock Management: Robots can monitor inventory levels, reorder supplies, and track 

sample locations within the lab, minimizing waste and preventing shortages. 

• Efficient Storage Solutions: Robotic systems can manage complex storage systems, including 

temperature-sensitive materials, ensuring optimal conditions for each sample. 

 

The Types of Robots Used for Robotic Lab Automation 

Robotic lab automation employs various types of robots to enhance efficiency and accuracy in laboratory 

processes. Here are some common types of robots used in robotic lab automation: 

❖ Liquid Handling Robots 

❖ Robotic Arms 

❖ Collaborative Robots (Cabot’s) 

❖ Automated Storage and Retrieval Systems (ASRS) 

❖ High-Throughput Screening Robots 

❖ Microplate Robots 

 

Liquid Handling Robots 

• Function: These robots are designed for precise pipetting and liquid dispensing tasks. They can 

perform tasks like sample preparation, reagent addition, and dilutions. 

o Examples: Automated pipetting systems, multi-channel liquid handlers. 

Robotic Arms 

• Function: Flexible robotic arms can perform a wide range of tasks, including sample manipulation, 

sorting, and assembly. They can be equipped with different end effectors (grippers, suction cups) 

for various applications. 

o Examples: Articulated robotic arms for automated sample processing. 

Collaborative Robots (Cabot’s) 

• Function: Cabot’s are designed to work alongside human operators. They are equipped with safety 

features that allow them to operate near people without barriers. 

o Examples: Robots that assist with repetitive tasks, such as sorting and organizing 

samples. 

Automated Storage and Retrieval Systems (ASRS) 

• Function: These systems use robots to manage the storage and retrieval of samples or supplies 

within a laboratory. They help optimize space and ensure quick access to materials. 

o Examples: Robotic shelves and automated carts for inventory management. 
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High-Throughput Screening Robots 

• Function: Used primarily in drug discovery, these robots can quickly test many compounds or 

samples against biological targets. They automate the setup and execution of assays. 

o Examples: Robotic platforms for automated assay preparation and analysis. 

Microplate Robots 

• Function: These robots are specifically designed for handling microplates, commonly used in 

biological assays. They automate tasks such as loading, unloading, and transferring samples 

between plates. 

o Examples: Plate readers and handlers for ELISA or cell culture assays. 

 

Technical Specifications for Robotic Lab Automation 

❖ Automated pipetting systems 

❖ Multi-channel liquid handlers’ systems  

❖ Articulated robotic arms 
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Automated pipetting systems 
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Multi-channel liquid handlers’ systems 
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Articulated robotic arms 

 

 

 


