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Industrial Robots for Compounding Medications

How Manufacturers Use Robots for Compounding Medications

Manufacturers use robots for compounding medications to improve accuracy, efficiency, and safety in
pharmaceutical preparation processes. Here’s a detailed overview of how robots are integrated into
medication compounding:

Automated Dispensing

e Precision in Dosing: Robots can dispense precise amounts of active pharmaceutical ingredients
(APIs) and excipients, minimizing human error and ensuring accurate dosing.

e High Throughput: Robotic systems can prepare multiple medications simultaneously,
significantly increasing production speed compared to manual compounding.

Liquid Handling
e Pipetting and Mixing: Robots are used for liquid handling tasks, such as pipetting, mixing
solutions, and creating sterile suspensions or emulsions. This reduces the risk of contamination

and ensures uniformity.

e Handling Hazardous Materials: Robots can safely manage toxic or hazardous substances,
protecting human operators from exposure.

Sample Preparation

o Efficient Workflow: Robots automate the preparation of samples for testing or quality control,
streamlining workflows and reducing turnaround times.

o Consistency: Automated systems provide consistent preparation, which is crucial for
compounding medications that require precise formulations.
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Robotic Arms and Liquid Handlers

e  Multi-Channel Systems: Multi-channel liquid handling robots allow for simultaneous preparation
of multiple formulations, increasing efficiency in batch production.

e Flexible Manipulation: Articulated robotic arms can perform complex tasks, such as moving
containers, positioning vials, and loading/unloading automated compounding equipment.

Quality Control and Assurance

o Integrated Testing: Robots can incorporate testing systems to verify the quality and consistency
of compounded medications. This includes checking pH, viscosity, and concentration.

¢ Automated Documentation: Robotic systems maintain detailed logs of the compounding process,
ensuring traceability and compliance with regulatory standards.

The Types of Robots Used for Compounding Medications

In the compounding of medications, various types of robots are utilized to enhance accuracy, efficiency, and
safety. Here are some common types of robots used in medication compounding:

®,

« Automated Dispensing Robots
+ Liquid Handling Robots

¢ Robotic Arms

+* Robotic Workstations

+« Collaborative Robots (Cobots)
Automated Dispensing Robots

¢ Function: These robots automate the dispensing of medications, ensuring precise dosages of active

ingredients and excipients.

o Examples: Automated pharmacy dispensing systems that prepare compounded

medications in response to prescriptions.
Liquid Handling Robots

¢ Function: Designed for precise liquid handling tasks, including pipetting, mixing, and transferring

liquids in compounding processes.

o Examples: Multi-channel liquid handlers that can simultaneously dispense multiple

formulations.
Robotic Arms

e Function: Flexible articulated robotic arms can perform various tasks such as moving vials,

loading/unloading materials, and preparing doses.

o Examples: Articulated robots equipped with specialized end effectors for handling

pharmaceutical containers.
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Robotic Workstations

e Function: Integrated systems that combine multiple robotic functionalities, such as dispensing,

mixing, and testing, into a single automated workstation.

o Examples: Fully automated compounding systems that handle all aspects of medication

preparation.
Collaborative Robots (Cobots)

¢ Function: Designed to work alongside human operators, cobots can assist with repetitive tasks

while ensuring safety through built-in sensors.

o Examples: Cobots that help pharmacists in handling samples or sorting medications.
Technical Specifications for Compounding Medications

¢ Pharma Bot
¢ RIVA (Robotic IV Automation)
¢+ [V Station ONCO

« McKesson’'s ROBOT-Rx
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Technical Specifications for Pharma Bot

Specification
Manufacturer

Primary Function

Sterility Compliance

Compounding
Capacity

Accuracy
Automation Features
User Interface

Safety Features

Environmental

Control

Volume Range

Software Integration
Barcode Scanning
Connectivity

Power Requirements
Dimensions
Maintenance

Compliance
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Pharma Bot

Details
Grifols

Sterile compounding and dispensing of medications, including IV drugs and

chematherapy

Operates within a controlled environment, complying with 150 5 standards for

sterile compounding

Can compound multiple medications per cycle, including both liquid and injectable

forms

Precision dosing with an error rate of less than 1%

Fully automated cempounding, labeling, and dispensing of medications
Touchscreen control panel with real-time menitoring and reporting

Built-in safety protocels for handling hazardeous drugs (g, chemotherapy agents)

HEPA filtration to ensure a sterile workspace and reduce contamination risk

Suitable for handling micro to macro volumes, depending on the medication being

compounded

Compatible with pharmacy management systems for workflow integration
Integrated barcode scanning system for verifying ingredients and doses
Metwork-enabled for remote monitoring and data logging

100-240W AC, adaptable to various intermational power systems
Customizable dimensions based on pharmacy space requirements

Requires regular maintenance and calibration as per manufacturer guidelines

Adheres to Good Manufacturing Practice (GMP) and U.5. Pharmacopeia (USP) 797

standards
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Technical Specifications for RIVA (Robotic IV Automation)

Specification

Model

Application
Compounding Types
Sterility Level

Safety Features

Compounding
Accuracy

Capacity

Automation Features

Sterility & Safety

Touchscreen Interface
Power Requirements

Dimensions (L x W x

H)

Weight

Data Logging
Compliance

Integration

Details

RIVA (Robotic IV Automaticon)

Automated sterile compounding of [V medications in hospital pharmacies
Antibictics, chemotherapy, parenteral nutrition, and other intravencus medications
150 Class 5 cleanroom conditions (within an 150 Class 7 environment)

- Automnated barcode scanning for product verification

- Weight-based dose verification

- Air and liquid leak detection

Dose accuracy: =5% for large volumes; £10% for small volumes

- Prepares up to 60 doses per hour (depending on complexity)

- Can handle multiple IV bags and syringes concurrenthy

- Automnated syringe and vial handling

- Compounding multiple ingredients into a single dose

- Integrated HEPA filtration for sterile environment maintenance

- Automnated cleaning and disinfection between cycles

Intuitive graphical user interface (GUI) for monitoring and programming
208-240V AC, 50/60 Hz

Approx. 1.85 mx25mx23m

Approx. 1,200 kg
- Comprehensive data logging for batch records and quality control
USP «797 > and USP <800> standards for sterile and hazardous drug compounding

Can be integrated with hospital information systems (HIS) and pharmacy
information systemns (PIS)
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Technical Specifications for IV Station ONCO

Specification

Model

Application

Sterility Level

Dosing Accuracy
Capacity
Compounding Types
Safety Features
Automation Features

IV Bag & Syringe
Handling

Disinfection Process
Power Requirements
Dimensions (LxW x H)
Weight

Compliance

Integration

Details

IV Station GNCO

Automated preparation of chemaotherapy and hazardous IV medications
150 Class 5 (inside |50 Class 7 environment)

+5% for large volumes, £10% for small volumes

30-40 doses per hour

Chemaotherapy, cytotoxic drugs

Closed-system handling, barcode verification, air/liquid leak detection
Automated syringe 8 vial handling, barcode-based product verification

Supports both IV bags and syringes

Automated cleaning and disinfection between preparations
208-2400 AC, 50/60 Hz

Approx. 22 mx 18 mx 24 m

Approx 1,500 kg

USP <797> and USP <800> standards for sterile and hazardous drug
compoaunding

Pharmacy Information Systems (PI5), Hospital Information Systems (HIS)
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Technical Specifications for McKesson’s ROBOT-Rx

Specification
Maodel
Application
Storage Capacity
Dispensing Speed
Medication Types

Automation Features

Accuracy
Medication Retrieval

Safety Features

Integration

Dimensions (LxW x H)

Weight
Power Requirements

Environmental

Conditions

Data Logging

Compliance
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Details

McKesson ROBCT-Rx

Automated medication dispensing and management in hospital pharmacies
Up to 40,000 unit doses (depending on configuration)

Up to 600 doses per hour

Unit-dose oral solids, injectables, IV solutions, refrigerated drugs

- Barcode scanning for medication verification

- Automated dispensing and retrieval

- Restocking and inventory management

Ower 99.99% dispensing accuracy (barcode-based validation)

Automated robatic arm system for fast and accurate retrieval

- Error detection with barcode scanning

- Drug interaction and allergy checking [via integration with pharmacy systems)

Interfaces with hospital information systems (HIS) and electronic health records

(EHR)

Customizable, modular size to fit pharmacy layout
Waries by configuration

1200 AC, 50/80 Hz (standard)

Operating temperature: 10°C to 30°C

Full audit trail of all medication handling and dispensing activities

Meets regulatory standards for medication storage and dispensing
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