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Particles & Parenterals - not best friends

Particles...

represent an obligatory cQA for parenteral products

are often a focus topic in audits and inspections

are still the major reason for product recalls

aspiration of zero visible particles is desirable, but unrealistic
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USP <790> Visible Particulates in Injections - Manual Visual Inspection

« Standardized procedure: unaided human Adjustable lampholder
eye, light box, controlled light intensity e
(2000 - 3750 Ix)

* Analysis upon gentle agitation (e.g. swirling)

o Well trained operators:
— Periodic eyesight tests
— Initial and continuous training
— Performance qualification
— Periodic performance control

Non-glare
white
panel

Non-glare white panel

Ph. Eur. 2.9.20. “Particulate Contamination: Visible Particles”

Issue: No clear and harmonized definition of visibility available
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Visual Inspection - Process Flow Scheme for Liquid Products
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Case Study: Visible Particles in Biopharmaceutical Development Products

Large particles
Translucent to whitish
Amorphous shape
Neutral buoyancy

Freely moving in solution
Mainly disappear at RT

« Many very small particles
(only under enhanced lighting)
Highly translucent

Neutral buoyancy

Freely moving in solution
Glittering under stray light

L] L] L] L]
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Nature of the particles?
Root cause for formation?
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Case Study: Particle Forensics - Morphology & Elemental Composition

Light microscopy

Most particles around 300pm Particle size below 70pm (> subvis. methods)
Attached fibred and crystalline structures Atypical thin needle like shape, possibly crystalline
Fragile, partially dissolved during preparation Stable at RT and upon filtration/washing

Observed particles areverylikelyof non-proteinaceous composition
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Case Study: Particle Forensics - Chemical Composition

Absorbance Units
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No typical protein spectrum, strong match with long chain fattyacids
Fattyacid composition of particles typical forpolysorbate 20
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Case Study: Source of Free Fatty Acids - most likely PS20

Polysor n raded via different mechanism rattyacid
olysorbates can be degraded via different mechanisms component | USP42 (%)
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Case Study: Root Cause within the Manufacturing Process?
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Case Study: Mechanism of PS20 Degradation

PS20 degradation (25° C)
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Case Study: Visible Particles in Biopharmaceutical Development Products

== Nature of the particles:
M | mainlyfattyacids, partly dissolve at RT

e —

—
G 7

Root cause for formation
enzymatic PS20 degradation
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