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• Lyo 3ml vials 

CCS Container Closure System

• In GSK Vaccines for Lyo Vials
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Regulatory Landscape

Container Closure Integrity Testing (CCIT) evaluates the adequacy of container closure

systems to maintain a sterile barrier against potential contaminants (USP <1207>).

USP <1207> series describes several common CCIT methods.

The chapter divides the tests into two major categories,

deterministic and probabilistic.

Deterministic methods are less subject to error

and provide quantitative results.

Probabilistic methods are more uncertainty

in the assay results (qualitative)

and include the more traditional methods of testing.
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Regulatory Landscape

• (New Annex1 – Effective in Aug 2023)
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What  is  a Leak ?

• A leak can be described as a breach in a 
package wall, or a gap between package 
components capable of permitting the 
passage of gas or liquid.

• Leaks in glass are complex, multi-cavity 
tortuous paths.

• Associated risks to a leak can be potential 
loss of sterility, oxidation, hydrolysis, loss of 
vacuum affecting reconstitution of lyos, 
discoloration.

• A leak is measure in Mbar.L.s-1 or in STP 
conditions in CC/min
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Leak detection - LoD

Helium test can measure Leak Rate of CCIT defects
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Most defects are within grey 
zone
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LT

VI

BCT

VI / dye test = 
probabilistic
but dye test 
deterministic at 100% 
for 10µm.

Leak Tester Wilco or 
HSA = Deterministic

BCT = Deterministic
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Be careful: a crack very visible may be a little leaking VS a crack less visible but very leaking.
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Current Technology Mapping available 

as Leak Detection Equipment  (YES = available / NO = not available)

Leak Detection Equipment

Leak 
Detection 
Technology

AVI/MVI or 
SAVI

Pressure 
Decay

Vacuum 
Decay

High Voltage 
Leak 
Detection

HeadSpace
Analyser

Liquid 

Syringe

Yes No No
(Limited to  bench)

Yes No
(Limited to inert gas)

Liquid 

Vial

Yes Yes Yes Yes No
(Limited to inert gas)

Lyo Vial Yes Yes Yes No Yes

Ampoule Yes No No Yes* No

BFS / 

Tubes

No No Yes** Yes* No

Cartridge Yes No No
(Limited to  bench)

Yes No
(Limited to inert gas)

** limited LOD with deformation/viscosity.
* limited LOD due to wettability conductivity.© Copyright PDA Author Romain Veillon
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Pro & Cons for LD technologies

Leak Detection Equipment

Leak Detection 
Technology

Principle Advantage Limitation

AVI / MVI

(Seidenader, 
Brevetti, Bosch, 
Innoscan, …)

- Only technology to detect leaks
in grey zone (>BCT but lower
than 10µm).

- Can detect liquid leaking cracks
but also gas leaking cracks (very
sensitive).

- Remains probabilistic (< 100%
detection rate for small
cracks).

- Limited specificity (generates
false rejects).

- Low sensitivity for Lyo.

Pressure Decay

(Wilco/Bonfig.)

- Deterministic method 100%
Detection for leaks > 10µm.

- Can only be used for Lyo and
overfilled liquid vials.

- Can only detect leaks > 5-
10µm

Vacuum Decay

(Wilco/Bonfig.)

- Deterministic method 100%
Detection for liquid & gas leaks
> 10µm.

- Can be used for Lyo and liquid
vials (partial fill).

- Can be used for tubes and BFS.

- Can only detect leak > 5-
10µm

- For Syringe, there is only
offline benchtop not yet
industrial machine.

- Maintenance is complex
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Pro & Cons for LD technologies

Leak Detection Equipment

Leak Detection 
Technology

Principle Advantage Limitation

High Voltage

(Seidenader/
Brevetti / Bosch, …)

High voltage detection of current

shift with conductive liquid through

leaking cracks.

- Deterministic method 100%
Detection for liquid leaks.

- Can be used for syringe and liquid
vials.

- correlated to leak size with
calibrated laser holes

- Ozone generation that require
product impact validation + non
impact study per product.

- Limited detection for small cracks

- Wettability for long objects

- Conductivity of product

- Mechanical handling must be
accurate in front of electrodes

- Maintenance is complex

Head Space

(Wilco / Bonfig. /
Seidenader / Bosch
Lighthouse/ Brevetti,
Innoscan)

Measure Oxygen ingress in leaking

vials.

- Deterministic method 100%
Detection for gas leaks.

- Very sensitive method down to
1µm with holding time XX days
product dependent.

- As it test Oxygen ingress it is a
good control for sensitive to
oxidation products

- Limited to Lyo vials (or any
inerted container).

- Holding time minimum (can be
few hours) before testing to allow
ingress

- Recalibration with reference O2
samples

- Offsetting of measurement to
avoid drifts
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Leak Detection Technologies in detail
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HSA challenge
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Leak Detection Technologies in detail
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HVLD challenge
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Leak Detection Equipment
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You have learnt

LT
• What is a leak
• How to measure a leak
• USP
• Annex1
• MALLS
• Vacuum decay
• Pressure Decay
• AVI
• HV
• HGA

LT
• Why do we still inspect sidewall cracks 

with AVI
• What does BCT mean
• What’s the importance of MALL
• Can head space be integrated in AVI
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