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Glass Delamination Background

w Formation and separation of glass flakes from surface
¢ Last stage indicator of heavy extraction of glass by product

w Severity of delamination depends upon:
¢ Glass composition, manufacturing method
¢ Presence of defects
¢ Handling, sterilization
¢ Product interactions (pH, buffers)
¢ Storage conditions (time, temperature)

w Riskof particulate ininjectablesand parenteralsin vials
¢ Potential to affect large amounts of product

w Subjectof recent recalls
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Methodology (USP<1660>)

w Examination as received, visually and using a stereomicroscope

w Sample preparation
¢ Filtration of flakes and residues

¢ Breaking of taped vials to maintain spatial relationship
of vial fragments

w Characterization using multiple techniques
¢ PLM
¢ SEM/EDS
¢ FTIR
¢ XPS
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Glass Delamination Flakes on Filter

Coaxial lllumination at 50X Magnification
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Severe Glass DelaminatianVial Surface
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SEM Analysis of Glass Delamination

Flake on filter Vial surface
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Advantages of TEM

w High resolution, througisample analysis
providesmorphological, elemental and
crystallographic information.

w Scrapings from vials, delamination flakes and
residues are ideal samples, easily transferable
to TEM grids.

w TEM/EDS Is better suited to very tlsamples
than SEM/EDS.
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TEM and SEM Interaction Volumes
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SEM/EDS of Flakes on Filter

flaky particulate
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TEM/EDS of Flake on Grid
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Direct Transfer of Particulate
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Filtration Onto a Holey Carbon Grid
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Comparisomnf SEM and TEM Findings for Filtered Sample

Sample Vial 1 SEM Vial 1 TEM
A No flakes observed Two delamination flakes
B No flakes observed Two delamination flakes
C 13 glass flakes observed One large delamination flake
D No flakes observed A few C-rich particles, two possibly graphite
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DelaminationFlake
Sample A
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DelaminationFlake
Sample B
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DelaminationFlake¢ Sample C
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Filtered Particles
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Filtered Particles
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TEMImagingof Porous Delaminatiortlakes
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STEMEDS Mappin@i Porous Delaminatiori-lakes
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TEM Analysis adsecondary Products

AFiltered from product containing delamination flakes
ADifferentiated by light microscopy as brown particles



