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Disclaimer

This presentation is the copyright information of Watson Marlow 
Fluid Technology Group (WMFTG). Therefore, no part of this 
presentation should be reproduced or reprinted without the 
permission of WMFTG.

2



Connecting People, Science and Regulation®

Overview

• Polymers used in SUS

• Extractables

• BPOG test Protocol

• Testing of WMFTG products to BPOG

• Results

• Risk assessment

• Toxicological evaluations 

• Recommendations
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Watson Marlow Fluid Technology Group
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Biopharmaceutical Manufacturing
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Stainless Steel – Legacy manufacturing 

model
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 Historically, processing equipment for drug products  
(particularly small molecule APIs) consists

 Hastelalloy
 Stainless steel
 Silicon from tubing
 Filter – polyester :drainage layers  
 Filter  - PVDF, PES, nylon:  membrane

Deemed safe – based on knowledge and previous 
experience
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Benefits to using Single Use Systems
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•Cost Effectiveness and Economic Advantages

• Reduction in Capital Expenditure

• Reduction in Facility Footprint

• Safety and Quality

• Reduction in Cross Contamination

• Less Cleaning Validation

• Improved Aseptic containment

• Operating Efficiencies

• Faster Batch turn-around

• Sustainability

• Reduction in use of water, energy and chemicals

http://www.freeimageslive.com/galleries/objects/watch/pics/clock2500.jpg
http://www.freeimageslive.co.uk/free_stock_image/oilsad2jpg
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Typical Biopharmaceutical manufacturing
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Polymers used in SUS
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Compounds used in polymer manufacturing

• Antioxidants

• Lubricants

• Acid Scavengers

• Peroxides

• Cross linking agents

• Adhesives

• Colourants

• Antistatics

• Monomers

• Pigments
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Definitions
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Regulatory Guidance
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Organisations working to SUS implementation
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ProductionFacilitiesEquipmentComponents

BPSA

ASME

PDA

ISPE

Raw Materials

Converters/Integrators

Distributors

Original Equipment Manufacturers

Consultants

Engineering Firms

Drug Manufacturers

Regulators

Consumer
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BPSA ( Bioprocess Systems Alliance )

• Formed in 2004 

• Trade association of suppliers and some end-users

• Primarily single use component suppliers, integrators, 
polymer manufacturers and some end user groups 

• Safe harbour for dialogue between suppliers

• End-user/ supplier forums

• Best practice guides 

Aim: To facilitate the implementation of single use systems into 
biopharmaceutical manufacturing
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BPOG  ( Biophorum Operations Group)
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Value Add – win win situation
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The journey to the solvent selection
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On the horizon

• To improve Global Health through public standards and 
related programs that help to ensure the quality, safety and 
benefit of medicines and foods.

• Achieved by publishing monographs and referenced general 
chapters

• Official purpose – to provide standards for plastic materials 
/components for medical devices (pharma, biologics, etc)

USP
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Plastic packaging materials/ components
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USP 665 - Pending

• Focusing on 80:20 philosophy

• For extractables don’t preclude additional testing with more 
solvents

• Set acceptable level of testing

• BPOG – industry end user consensus document 

• USP 665 because it is a chapter less than 1000, enforceable by 
FDA

USP 665 – Guideline for Plastics used in single use and multi use 
assemblies for pharmaceutical manufacturing 
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USP 665 - Pending
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USP risk criteria based on dosage forms

Risk level Dosage Forms Characterisation
level

Test requirements

A Oral Baseline 
assessment

<87>
Physiochemical
tests
Extractables metals
Additives ( ref to 21 
CFR)

B Other dosages Expanded baseline Same but additives 
tested and <88>

C Other dosages Full assessment <87> and <88>
Extractables studies 
to identify organic 
compounds
Physiochemical 
tests
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USP have in chapter 665 developed a risk level table
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Extraction Solution composition Test perfomed

Solution 
C1

Water Absorbance, acidity or alkalinity,
TOC

Solution
C2

0.1 N HCl Extractables metals

Solution 
C3

Acid/salt buffer, pH 3 Organic extractables

Solution 
C4

Phosphate buffer, pH 10 Organic extractables

Solution 
C5

Ethanol:water ( 50:50) Organic extractables

USP solvents
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pH range may be adjusted depending on the compatibility of the component  
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WMFTG studies following principles from the 
BPOG protocol
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BPOG extractables test protocol

Time Points
• component dependent 

Specific guidance 
• Pre treatment, 
• Surface Area to volume 

ratios
• Analysis of semi 

volatiles, non volatiles 
and elemental 
impurities

Elemental impurities 
(as described in ICH Q3D and 
USP 232) 
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Single use components samples used for study
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Risk Assessment

• The evaluation of the risk to quality should be based on scientific knowledge 
and ultimately link to the protection of the patient.  The level of effort, 
formality and documentation of the quality risk management process should 
be commensurate with the level of risk.

• Select most appropriate data for process conditions

• Evaluation of risk from extractables that could present a safety concern

• Use extractables data to know what to look for in future leachables studies 
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Recommendations

• YOU need a risk strategy for using extractables to determine if there are any 
compounds of a potential safety concern

• Evaluate using ‘worst case’ parameters
• Solvent
• Extraction Time
• Extraction Temperature
• Surface Area

• Use Supplier data to ensure appropriate level of information is available to 
perform risk assessment

• Engage with a Supplier who understands your requirements
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Questions

Obrigado


