
Porous Packaging 
Inspection Solutions
Non-Destructive Package Testing



Package Integrity

ÅTransfer of environmental 
contaminants.

ÅSynergistic effects of 
contaminants (O2, H2O, Bacteria). 

ÅMaximum Allowable Leakage 
Limit (MALL)

Blister PacksSyringes

Vials / 
Ampoules

Transdermal 
Patches

Auto 
Injector



Three Applications

Porous Header Bag Porous Lidded Tray

Hermetically Sealed 
Pouch/Tray



The Challenge

Kirsch, et al, PDA J PharmSci& Technol51, 5, 1997 p. 200
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100% inspection using definitive measurable 
methods provides much needed answers.
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Manual Visual Inspection
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with a 60ςмлл ҈ ǇǊƻōŀōƛƭƛǘȅέ1.

Assumptions

1,000 Packs/Day 1% Defect Rate

10 Defects/Day ~2,500 Defects Per Year

100% Inspection = 500 Defects/Year

400% Inspection = 4 Defects/Year

1http://www.astm.org/Standards/F1886.htm

Visual Physical

http://www.astm.org/Standards/F1886.htm


ÅMeasurement 
access and detail

ÅReliability of 
measure

ÅNon-subjective, 
manageable and 
traceable

Speed

Detection Capability

Speed-Capability



DMAIC ĄControl

Define

Quality cannot be controlled without discrete 
and measurable characterizations of quality.

Measure

Quality cannot be controlled without accurate 
and definitive measures of quality.



Deterministic Methods

ÅNon-Destructivevs. Destructive

ÅQuantitative vs. Attribute 

ÅNon-Subjective vs. Operator Dependent

ÅCalibration Capability 

ÅValidation Effectiveness

ÅSimple Methodology (no sample prep)

DETERMINISTICvs. PROBABILISTIC

Without a reliable test method you have no test method.



Vacuum Decay

Medical Device

ASTM F2338-05



Vacuum Decay

ASTM F2338-09
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Vacuum Decay for 
Non-Porous Packaging 

ASTM F2338-09
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ASTM F2338-05 for Tyvek Package Leak Testing



Tyvek Tray Test Results

* 3 x Standard Deviation (99% Confidence Range)
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Pinhole vs. Channel Defect

75µ Pinhole ς~44 sccm

75µ 20mm Channel  ς
~6.4 sccm

75µ 40mm Channel  ς
~3.2 sccm



Micro Capillary



Large Format Tyvek Applications ς80cm x 20cm



Large Tray Sensitivity

1~30 - Normal good 

31 -100 um wire

32 - 150 um wire 

33 - 200 um wire

34 - channel

35 - seal open on the corner
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Distinct Process Characterization
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Å Incomplete seals

ÅDot pattern

ÅSeal Inclusions

ÅChannel leaks

ÅWrinkles

ÅPinholes/Cracks in Tray



Porous Header Bag



Airborne 

Ultrasound

Through Transmission

ASTM F3004-13



Seal-{Ŏŀƴϰ ¢ŜŎƘƴƻƭƻƎȅ



Online Seal Inspection

Offline Seal Imaging

Airborne Ultrasound Seal Analysis


