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Definition of „clean“
http://www.thefreedictionary.com
 Clean

adj. clean·er, clean·est 
1. Free from dirt, stain, or impurities; unsoiled.
2. a. Free from foreign matter or pollution; unadulterated: clean air;  
        clean drinking water.
    b. Not infected: a clean wound.
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A bit of soil is a must ???
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Cleanliness – a question of the perspective
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Checking cleanliness of reprocessed MD’s
 „Visual inspection after cleaning is still the most important and 

final measure before instruments are packed for sterilization“

Fengler T, Forum 2004, 4-12
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Decrees / guidelines Switzerland
 Medical device decree

A medical device must not harm health or safety of patients, of 
users and of third parties.

 CJK decree
Reprocessable medical devices must be decontaminated and 
disinfected according to the state of science before each use.

 Good practice for reprocessing of sterile medical devices 
- After cleaning, cleanliness of the components of medical 
devices and of the reassembled instruments has to be visually 
checked. 
- Routine control of mechanical cleaning in washer-disinfectors 
is done in accordance with the tests stipulated in EN ISO 15883.
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What is the required cleanliness of a MD?
 „At the moment, it is not possible to define the clinically relevant 

grade of cleanliness of medical device surfaces.“

Fengler T, Forum 2004, 4-12
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Prion protein – infectious dose
 1010 LD50 / g tissue (wet weight) for intra-cerebral transfer in 

case of vCJD  → 106 LD50 / 100 µg tissue → 1 LD50 / 0.1 ng
http://enhs.umn.edu/hazards/hazardssite/prions/priondose.html
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Protein residues on instruments

Murdoch H et al., J. Hosp. Infect. (2006) 63, 432-438
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Extraction and protein detection methods
 Hospital A

- 1% Sarkosyl, 6 M urea
- overnight incubation at 60 °C
- BioRad-detergent compatible protein assay

 Hospital B
- 0.05% “Solid Metal Pro” (detergent)
- sonication for 1 hour
- OPA protein assay
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Protein residues on instruments

Baxter RL et al., J. Hosp. Infect. (2006) 63, 439-444

 Methods
- Acid stripping 
and hydrolysis 
(destructive 
method)
- ninhydrin 
amino acid 
analysis
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Residual contamination on instruments vs. 
Prion lethal dose - a comparison
 Average residual contamination per instrument (all 5 trays) in 

publication of Baxter et al. = 380 µg

 vCJD: 106 = 1’000’000 LD50 / 100 µg brain tissue

 Scrapie (ME 7 / SM mouse): 102.7 = 500 LD50 / 100 µg blood
(in case of intra-cerebral transmission)
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Definition according to EN ISO 15883-1
Cleaning

 removal of contamination from an item to the extent necessary 
for its further processing and its intended subsequent use.
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High- / Intermediate- / Low-level Cleaning? 
Could we think of a classification similar to the Spaulding Classification 
which classifies medical devices according to the risk of infection for the 
patient associated with the MD’s use and which also defines the grade of 
decontamination required before using the MD on the next patient?

Intermediate-level or 
low-level disinfection

Blood pressure cuff, 
Baby weigh scale, 

Examining table top
Touches only intact skinNon-critical

High-level 
disinfection

Vaginal spec., 
Anaesthetic 

equipment, flex. 
Endoscopes

Comes in contact with 
intact mucous 
membranes

Semi-critical

Sterilization

Hypodermic needle, 
Scalpels and other 

surgical instruments, 
Biopsy forceps

Enter vascular system 
or sterile body tissuesCritical

Required level of 
decontaminationExampleUse of itemClass of item
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Requirements according to EN ISO 15883-1
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Testing according to EN ISO 15883-1 
(Type test and Operational Qualification)
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Comparison of methods (instruments): S-UK-D

All PCD’s cleanNo soil residues≥ 95% of all 
instruments clean

Acceptance 
criteria

VisualVisualVisualAssessment

- 20 stainless steel 
screws per soil type 
in a load of 
instruments

3 cuscoe speculae
3 artery forceps
with box joints
3 No. 3 scalpel handles
3 Yankauers or Pooles 
suction tubes
sufficient additional 
instruments to make up a full 
load

- 20 Mayo scissors
- 20 Crile forceps
Interiors of box-
locks polished so 
that sharp 
scratches, burrs, 
edges, etc., are 
smoothed.

Process 
challenge 
device (PCD)

- Defibrinated 
sheep blood
- Semolina pudding
- Egg yolk

Fresh egg yolk, defibrinated 
horse- or sheep blood, 
dehydrated hog mucin

Citrated bovine 
blood reactivated 
with CaCl2

Test soil
GermanyUKSwedenCountry
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Example: Sweden (Annex M)
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Testing according to EN ISO 15883-1 
(Performance Qualification = part of process validation)
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Germany: Guideline DGKH-DGSV-AKI

All instruments visually clean.
Protein residues:
Limit values: ≥ 200 µg
Alarm values: > 100 < 200 µg
acceptable values: ≤ 100 µg

All PCD’s visually free of test soil.
Protein residues:
Limit values: ≥ 200 µg
Alarm values: > 100 < 200 µg
acceptable values: ≤ 100 µg

Acceptance 
criteria

Visual inspection. Protein assay 
if visible residues of unclear 
nature

Visual inspection followed by the application 
of a protein assay method which has to be 
semi-quantitative at least

Assessment

Real contaminationDefibrinated sheep blood, reactivated with 
protamine sulphate

Test soil

Instruments contaminated in 
everyday use 

Crile forcepsProcess challenge 
devices (PCD’s)
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German Guideline: protein elution
 1% neutral SDS / room temperature / a total of 30 min

 1% SDS + NaOH to pH 11
in case of processes run at cleaning temperatures > 60 °C

but: Analysis of the elution efficiency of neutral SDS with the aid 
of a radioactive tracer method revealed:

 Average recovery from 5 Crile forceps was only 27%.

 Average recovery from two MIS needle holders, was only 2%.

 In elution experiments on test plates, the alkaline SDS solution 
didn’t show any improvement over the neutral solution.

Friedrich T et al. Zentr Steril 2007; 15 (2): 93-108
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Residual contamination on instruments vs. 
Prion lethal dose - a comparison
 Acceptable residual contamination per instrument according to 

German guideline: < 100 µg

 vCJD: 106 = 1’000’000 LD50 / 100 µg brain tissue

 Scrapie (ME 7 / SM mouse): 102.7 = 500 LD50 / 100 µg blood
(in case of intra-cerebral transmission)
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UK: HTM 2030 – PQ tests

Actual load (or surrogate 
devices) + test soil

Visual inspection

No soil
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UK: HTM 2030 – PQ tests

“Such other means”:
a) ninhydrin method
no purple discolouration on clean 
items
b) Biuret test (lumen instr.)
?no violet colour of rinse solution
c) 2% H2O2
?no bubbles when dropped onto 
instrument surface
d) OPA method
laboratory method, no indication of 
acceptance level

Actual load with natural 
soiling

Visual inspection

No soil

or
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Problems with judging cleaning efficacy
 Different test soils

 Different process challenge devices (PCD‘s)

 Limited reproducibility in preparation of test soil and PCD‘s
(within same method)

 Differences in carrying out tests
(within same method)

 Different protein assay methods

 Comparison of test results (Benchmarking) is possible only on 
a very limited basis
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Routine testing
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Conclusions
 The standardization project as well as the prion issue have

- brought cleaning into the focus of instrument reprocessing
- boosted research in this field
- led to the commercialization of a still increasing number of 
PCD’s and
- certainly also improved washer-disinfector processes in 
CSSD’s.

 Unfortunately, an international harmonisation of methods for 
evaluation of cleaning efficacy is still not existing.

 Current national methods are lacking clarity of instructions and 
reproducibility.

 There is still a lot to be done !!!
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