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Containment TrendsContainment Trends

EVER MORE STRINGENT REQUIREMENTS
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1980’s

<100mmmmg/m 3
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1990’s

<10mmmmg/m 3
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2000’s

nanogram level containment



www.powdersystems.com

Types of equipment Types of equipment 
that can be retrofitted that can be retrofitted 

for containmentfor containment
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Types of Equipment

• Mills
• Granulators
• Tray Dryers
• Fluid Bed Dryers
• Tablets Presses
• Blenders
• Oscillators
• IBCs & FIBCs
• Capsule filling machines



www.powdersystems.com

Contained Milling

• Contained feed via split 
butterfly valve

• Continuous liner 
discharge to drums

• Mobile 
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Contained Milling
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Contained Milling

• Can house up to 5 
different types of mill

• Space saving design
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Contained Granulation

• For use with different size pots
• Mobile
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Contained Granulation

• Flexible Isolator 
retrofitted around an 
existing granulator
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Contained Tray Drying

• Mobile 
• Can be fitted to 

multiple tray dryers
• Ergonomic flexible 

window
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Contained Tray Drying

• Tray Dryer integrated within 
isolators

• Ergonomic hinge door
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Contained Fluid Bed Drying

• Mobile 
• Double sided access
• Hinged window for 

maintenance
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Contained Tablet Press

• PSL TabCell
• Retro-fitted on site
• Ergonomic Flexible window
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Particular problem areas Particular problem areas 
with containing existing with containing existing 

process equipmentprocess equipment
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Problem Areas

• Cleaning process equipment
• Maintaining equipment
• External motors / drives
• Modifying equipment
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Problem Areas
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Cleaning

Rotating CIP 
spray balls 

PTFE wash hose 
for specific cleaning 
Of potential problem 
areas
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Maintenance

• Lift up window for 
easy maintenance 
access 
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External motors / drives

• Process equipment has 
only essential operational 
parts within the isolator
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Modifying Equipment

• Process equipment 
modified for optimum 
ease of operation within 
the isolator 
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Key Considerations when Key Considerations when 
designing retrofit isolatorsdesigning retrofit isolators
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Key Considerations

• Ergonomics
• Cross contamination
• Fast product changeover
• Mobility
• Space / height restrictions
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Ergonomics

• Optimum reach
• Operational height 

dictated by process 
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Cross Contamination

• Definition of multi product process 
• HEPA filters
• Self draining base
• Radius corners
• Gloves
• Glove ports
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Cross Contamination
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Fast Product Changeover

• Integrated CIP 
• Integrated drying -

wash hose and spray 
balls blast hot air to 
assist drying

• Product changeover 
within 2 hours 
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Mobility

• Alter room layout to suit 
process – idea for multi 
product facilities

• Space saving – can store 
equipment not in use

• Versatility – 1 isolator for 
many machines
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Space / Height Restrictions

• Tall equipment can 
be mounted on a 
tiltable skid to clear 
low doorways
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Advantages & disadvantages Advantages & disadvantages 
of retrofitting existing of retrofitting existing 

equipmentequipment
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Advantages

TIME & MONEY

• No need to replace expensive process equipment
• No need to re validate process
• Reduced down time for installation & commissioning
• Shorter lead time items
• Reduced HVAC cost – lower air flow volumes

SAFETY
• Reduced operator exposure 
• Improved product protection
• Eliminates dust explosion risk
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Disadvantages

• Design limitations
• Ergonomic constraints
• Existing pipework
• Existing utility infrastructures
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OEL Performance TestingOEL Performance Testing
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Containment Integrity
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Containment Integrity

• OEL testing at time of FAT
• Engineering approach
• OEL protocols 
• Independent 3rd party validation 
• Respect ISPE Good Practice Guidelines (old SMEPAC)
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Case StudyCase Study
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Case Study

• New high potency drug required greatly improved facilities
• Engineering challenges
• Advanced isolation techniques
• Both new and existing equipment
• Containment was critical to success of project 
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Case Study

• Process utilized
– V blenders
– Weigh scales 
– Oscillator

• Existing capsule filling machine 
– Dust containment 
– Operator protection
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Case Study

Multi Chamber IsolatorMulti Chamber Isolator

• Custom designed isolator
• Drives and controls outside of isolator
• Ergonomics
• Cleaning 
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Case Study

Multiple process steps contained within a single isolator

Blend
Oscillate

Dispense
&

weigh

Discharge

Sample
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• Process unchanged
• Way it is managed is totally changed
• Same equipment but within an isolator

Case Study
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Case Study

Contained Capsule FillingContained Capsule Filling

• Custom designed isolator
• Quarter suits
• Internal safety barriers
• Safety interlocks
• Ergonomics
• Cleaning 
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Case Study
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Summary

• Containment requirements are increasing
• Containment can be retrofitted to most types of process 

equipment
• Front end design studies recommended
• There are both pro’s and cons to retrofitting containment
• OEL testing will validate your retrofitted containment 

solutions
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Any Questions?

PSLUSA@aol.com
(208) 376 7008


