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About us

Established in 1989, family owned
Sound experience in chemistry & pharma
21 Team Members, growing quickly

Pharmaceutical Chemists (some with validation experience)
Analytical Chemists
Engineers
Equipment Specialists

Covering Australia and New Zealand with offices in 
Sydney, Brisbane, Melbourne, Perth, NZ with Partner

Services include equipment consulting, application and 
technology support, equipment sales, installation, training

and after sales service including recalibration services



What is it?
Container Closure Integrity Testing

(US FDA) obligation for “pharma” is that they must ensure 
“the container-closure system to maintain the integrity of its
microbial barrier, and hence the sterility of a drug product
throughout its shelf life”

The key sources for ingress contamination are 
humidity (H2O)
oxygen and 
Microbiological

Container integrity is also important to retain volatiles in your 
product

Key guideline describing different test methods and selection 
process for sterile products is <USP 1207> published by the PDA 



Microbial Ingress?

Based on Lee Kirsch studies (presented in PDA J 51.5, 1997 p 
195-202) the critical leak size for microbiological ingress is 0.2 µm
The risk of contamination increases with defect size 
With a defect of 0.7µm the risk of contamination is already >60% 
Above 5µm the risk of contamination is >80%
Only 2 test current methods available can detect <0.2 µm



Probabilistic Testing
Blue Dye Ingress Testing 

• the chance to detect a 10µm leak is only about 70%
• defects below 5µm are most likely not detected
• At 5µm our risk of contamination is >80%
• 0.2 µm is the ultimate target we aim for

The detection limit of Blue Dye Tests varies with:

Technical:
Leak size, type, length, material of construction,
type of blockage, tracer concentration, surface tension,
cleanliness, tracer compatibility with product or
immersion fluid

Operational:
Ambient temperature, ambient pressure, sample 

positioning, inspection conditions, operator 
training/skill, sample preparation



USP 1207.2 (sterile products)

Common “Technology Based” Test Methods
Leak Test Method Measurement Outcome Detection range

Tracer-gas
(Helium Mass Spectrometry) Helium flow (mbar.l/s) <0.1µm to 10µm

Laser-Headspace
(Frequency modulated 
spectroscopy)

[O2] and/or [CO2] (%) Gas pressure <0.1µm to >50µm

AMI*
(Optical Emission Spectroscopy) Leakage (N2, Ar, CO2, H20..) (mbar.l/s) <0.5µm to >50µm

Mass Extraction
(Micro/Mass flow sensors) Mass Flow (µg/min) >1.0µm to >50µm

HVLD
(Leakage current) Electrical current (µA) >1.0µm to >50µm

Pressure Decay Pressure drop (mbar/s) >1.0µm to >50µm

Vacuum Decay Pressure rise (mbar/s) >1.0µm to >50µm

*not yet recognized in USP 1207, but has been presented on PDA conferences – emerging technology



3 Leak Detection Solutions

ASTM F3287-17 ASTM F2391-05

3 different technologies for CCIT solutions
à because there is no one size fits all solution

Non destructive test options
Applicable for non-porous containers
Global pass / fail test



Helium Leak Detection

High Sensitivity and Quantitative
Mass Spectrometer (magnetic deflection)
Down to 10-10 mbar.l/s (sub-micron orifice)

High Selectivity
Low natural background of 5 ppm (in air)

Sensitivity can be affected by background 
accumulation

High permeability, diffusivity & solubility 

Helium flows through cracks
Much smaller and faster than air

1 Triode electrode
2 Diaphragm
3 Braking electrode
4 Electron collector
5 Filament #1
6 Filament #2

P < 10-4 mbar



ASM 2000
Turn-key equipment dedicated for pharma
Based on high performance helium leak detector
All in one, including helium charging module
PLC and HMI (3’’,5 touch screen)
Customized test tooling according to the part to test
Trolley includes all vacuum pumps
Data storage / 3 access level / PDF test reports
CFR 21 P 11 soon to be released

MALL TEST = Maximum allowable Leak Limit
Global Pass & Fail



R&D Testing with 
ASM 2000

A 6mm diameter hole
has been drilled in the 
bottom of the bottles

Experimental Glass Bottle Cap Test - how to proceed ?
à Helium injection inside the bottle must be controlled & performed during the test 

sequence
à Leak testing must be performed before helium permeation appears (plastic)

ASM 2000 Test sequence:
1/. Start test on ASM 2000
2/. Bottle evacuation (remove air)
3/. Helium Charging (Patm)
4/. Helium test
5/. Helium evacuation 
6/. N2 venting/purge
7/. Stop test on HLD / Venting

Fully automated 
process, started 
with one button, 
settings can be 
customized 

In production = non destructive test approaches

Injection of He tracer gas prior to container closure
“Bombing” Test – apply pressurized He



Non Destructive Helium Testing

1) Inject helium tracer 
gas before sealing the 
package

2) Global vacuum pass 
& fail (MALL) test

1) Bombard with 
helium tracer gas whilst 
sealed

2) Global vacuum pass 
& fail (MALL) test

Container
sealed

Container
open / unsealed
for filling



Optical Emission Spectroscopy

Sealed component
(N2, Ar, CO2…)

Test chamber (P<5.10-2 mbar)

patented OES multi-gas “ALPS” sensor

200nm 850nm

OH
H H

N2

A Plasma is the 4th

fundamental state 
of matter = 
hot ionized gas 
(instable).

Plasma de-excitation
gives light emission.

QN2 
(atm.cm3/s)



AMI 1000
Detection limits / cycle times for different package types

OES is unique amongst leak detection due to its ability to track various
gases, moisture etc (N2, H20, Ar, CO2…) 

Detection limits depends on tracked gas species
All can be tracked simultaneously



Mass Extraction
Measurement of mass flow rate from test chamber

to a reference
Flow equals defect (down to 1 um)
Gas based – typically air or nitrogen
For vacuum testing 

water vapour flow 
is used

Mass Conser-
vation law: 

Mass extracted = 
mass leaked at 

steady state



Example IV Bag Testing
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ASTM F3287 − 17 (Mass Extraction) 
Result Extract

Glass vials and LDPE 
Bottles Mass Extraction 
tests detected 1µm and 2µm 
defects at all labs and 
samples at over 95% 
confidence level
Glass syringes Mass 
Extraction tests detected 
1µm air filled syringes and 
2µm air and water filled 
syringes at all labs and 
samples. 2µm were 
detected at a confidence 
level equal or greater that 
95%

1µm liquid filled syringe 
plugged – suspected by 
silicon lubricant



Example IV Bags- Inline Testing



Example Vial Batch



Summary

and more…

Scitek offers highly reliable DETERMINISTIC test methods for different 
kinds of pharmaceutical packages and drug types (liquid or solid) –
applicable for…

We offer project support including design of customized tooling, IQ/OQ 
support as well as FAT / SAT support
All our tools are factory calibrated based on traceable leak standards
CFR 21 part 11 compliant software is available for He and Mass 
Extraction testing



Whitepaper
Overview of existing CCIT Technologies (not all covered today)



Thank you
Scitek Contacts

scitek.com.au
medicinalcannabisproduction.com.au

1800 023 467
sales@scitek.com.au

Personal Contacts

tobias@scitek.com.au
0413 756 224
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