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1998

Sterrad 100S
in

Dutch hospitals



Rijnstate hospital Arnhem

• Teaching Hospital (affiliated with University
Hospital, Nijmegen)

• 770 Beds,
• All specialties
• Central Sterile Supply Department

- 26.26 FTE
- GMP procedures

• 26000 u/month for surgical procedures





University Hospitals
Amsterdam and Maastricht
STERRAD 200

Other hospitals
14 STERRAD 100 S
1 STERRAD 200

DUTCH STERRAD
Density Factor:
1 in approx. 106 inhabitants

2005



Some Reasons for purchase
STERRAD

• Longer life cycle optical instruments
• Longer life cycle batteries (Orthopedic instruments)
• Short turnaround time





Problem



PRINCIPLES OF INFORMATION
•Incomplete information will get you precisely nowhere

•Check the validity of your information at regular intervals



14937



“Umbrella” standard

EN ISO 14937: 2000
Sterilization of Health Care Products

Most interesting is paragraph 9

VALIDATION
and

ANNEX E

Guidance on application of this international standard

and

allocation of responsibility



General Requirements

for

•Characterization of a

STERILIZING AGENT

•Development, Validation and Routine Control
of a

STERILIZATION PROCESS



Hydrogen peroxide is
• known since end of 19th century as a disinfectant

• relatively inexpensive

• leaves no residue, and is

• effective in disinfecting open wounds.

The reactivity of hydrogen peroxide is easily seen in the foaming
that occurs when it is applied to an open wound. The foaming
occurs because the hydrogen peroxide dissociates into water and 
oxygen in the presence of enzymes found in open wounds. 
However, hydrogen peroxide is known to be relatively slow in 
disinfecting. At ambient temperatures and pressure, 20 minutes of 
contact is recommended to disinfect a wound.

Characterization of a STERILIZING AGENT



Hydrogen peroxide is
• naturally present in the human body and used as a defence mechanism against e.g. 

bacterial invaders

• eliminated by enzymes like:

katalase, glutathionperoxidase and myeloperoxidase



STERRAD 100S

parameter Packaging Load Sterilisation 
process

Chamber Venting 
stage

Pressure X ( X ) XX XX

Temperature < 60oC < 60oC < 60 ºC > 6oC non critical

H2O2 Conc. Compatible Compatible XX XX XX

RF energy X X XX

Residual H2O2 XX critical



PARAGRAPH 9

VALIDATION

• IQ 9.2 Technical Manual Company

• OQ 9.3 Procedures Company

• PQ 9.4 Procedures Hospital

Validation = Qualification
= Veiligheid=Sûreté



PARAGRAPH 9.4

9.4.3

Data shall be generated to demonstrate the attainment
of the defined physical and/or chemical conditions, 
within specified tolerances, throughout the sterilization
load.

9.4.8

Performance qualification shall include a series of at 
least three consecutive exposures of product to the 
sterilization process, within defined tolerances, in 
order to demonstrate the reproducibility of the process.





Two baratrons mounted on T tubing

•Original placed baratron
STERRAD®100S

•Second baratron for independent 
monitoring systeem



Instruments in parallel for independent monitoring of low 
pressures and delivered RF energy, (and temperature) during 
Validation procedures



Display of

temperature verification

of the used incubator



• Determined by Expert of hospital
• Only products from compatibility list

• Own instruments of hospital
• Heavy load (7.0 kg)

•(ASP validation load is 7.4 kg)
• At least 10 biological indicators  CycleSure
• Half time cycle

• PQ: three times [E 9.2.2]
• RQ: once [E9.2.3]

Validation load Hospital



Time (min.)

P 
(to

rr
)

5 5020 45

Proces: The Phases

760

Vacuum/preconditioning

Injection 1 Injection 2

Plasma 1 Plasma 2

Diffusion 1 Diffusion 2 Vent

6

cancel procedure by
< 6Torr - >14 Torr

14



Full cycle process



Temperature curve
RF signal
Pressure



PARAGRAPH 9
9.4.4:

Microbiological performance qualification studies shall comprise delivery of the 
sterilizing agent under conditions designed so that the extent of treatment is 
reduced relative to that in the sterilization process.

•Half cycle validation

•Proof of SAL 10-6
Sterility Assurance Level: the expected maximum probability of an item being non-sterile
after exposure to a valid sterilization process

PARAGRAPH 8
8.3:

Biological indicators

• Minimal 10 per 100 Liter chamber

• At designated places (pictures!)

Akers & Agalloco PDA J Pharm Sci Tech 2002;56: 179-182



One injection, diffusion
and plasma stagePQ half cycle process





Print and 
diagram 

of a steam 
sterilization 

process
used for 

parametric 
release



OQ 
Report

RQ/PQ 
Report

IQ
Report

OQ 
Report

PQ 
Report

Perform OQ*
- 1 or 3 full
   cycles
- no load

Perform
RQ/PQ*
- 1 or 3 half
   cycles
- Reference 
  load1

OQ 
Report

Perform OQ
- 1 full cycle
- no load

Perform RQ
- 1 half cycle
- Reference
   load1

Perform IQ

Perform OQ
- 3 full cycles
- no load

Perform PQ
- 3 half cycles
- Reference  
   load1

HPGP
STERILIZER
EN ISO 14937

COMPLIANCE

New
unit

Installed
unit

Initial  Installation
Repair (eg.)
- software change
- vacuum pump
- electrode (RF)
- enclosure control
- RF generator

Re-Q ualification
(annually; if possible in 
conjunction with 1500 
cycle maintenance

Final Report

*1 or 3 cycles; at discretion of Director of  CSSD
1 The reference load can be replaced by a customer's load ("worst case").
   A customer's load will be determined in careful consideration with the 
   supplier of the HPGP-sterilizer.

RQ 
Report

4 BI

6 BI

min.
10 BI

6 BI

min.
10 BI

6 BI

min.
10 BI

van Sorge/ Ackerman 
Februari 2005







Akers & Agalloco

PDA J Pharm Sci Tech 2002;56: 179-
182





CONCLUSION

Parametric release
Declaring a product as sterile is feasable

based on the records demonstrating that

the process parameters were delivered within 

specified tolerances
rather than on the basis of sample testing or
biological indicator results.
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