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REFERENCE DOCUMENTS 
 
 UNI CEN ISO/TS 15883-5:2006 “Washer-disinfectors - Part 5: Test soils and methods for demonstrating 

cleaning efficacy ” 
 Technical Procedure PT06 “Bioburden assessment” 
 Testing Protocol PL151 “Validation of washer-disinfector of SANIFIKO S30” 
 
PURPOSE 
 
The purpose is to demonstrate the cleaning efficacy of washer-disinfectors (WD) according to the ISO 15883 
series of standards. 
 
SAMPLE IDENTIFICATION 
 

 
 

 

Sample: “MACCHINARIO DI SANIFICAZIONE AUSILI MOD. SANIFIKO S30” 
Q.ty tested: 1 
LOT Serial n. 5 
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MEDICAL DEVICES SUBMITTED TO WASHING AND SANIFICATION 
 
 
DEVICE N.1: Deambulatore antibrachiale mod. D113 
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DEVICE N.2-3-4-6-8: Carrozzina mod. VENERE 

 
 
DEVICE N.5: Carrozzina comoda mod. Selene Easy 
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DEVICE N.7: Carrozzina comoda mod. Saturnia 200 

 

 
 

 
 
 
INSTRUMENTS AND EQUIPMENTS 
 
Laminar flow hood class ISO 5 ATR 001 
Laminar flow hood class ISO 5 ATR 087 
“Biohazard”laminar flow hood class ISO 5 ATR 046 
Bacteriological Incubators ATR 045, ATR 138, ATR 071 
Water-bath SS072 
Balance SS103 
E. Faecium ATCC 27270 Cod. MS-E040 Lot. 7111509 
TSA (Tryptone Soya Agar) Cod. 064PRB0013  
WASH MED – Alkaline detergent for instruments 
and glass 

Cod. 1126 

SANIMED – Concentrated disinfectant Cod. 1511 
DRY MED – acid rinse agent detergent and 
descaler for medical automated washers 

Cod. 1135 

HemoCheck-S TM kit (to detect blood residuals) Cod:67067-12  
Pyromol-Test TM kit (to detect protein residuals) Cod:67070-20  
Human blood of a known donor (for blood 
residuals) 

NA 

Bovine Albumin (for protein residuals) Cod. A2153-10G lot. SLBKV4150V 
Mucin (Mucin from porcine stomach, type III) Cod. M1778-10G lot. SLBV4979 
Maize (Dextrin from maize starch) Cod. 31410-100G lot. BCBS0910V 
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CYCLES AVAILABLE (ACCORDING TO THE MANUAL OF THE MACHINE) 
 
Washing program (3, 5, 7 minutes) 
The washing cycle is structured as follows (example based on the 3-minute washing program): 
Phase 1 - Water loading 
Clean water mixed with the detergent solution is loaded into the tank 
Phase 2 - Cleaning  
The load is sprayed using nozzles with hot water, in which the detergent solution is automatically mixed. The 
water occupies a collection tank from which the pump draws the liquid to spray the load using filters and nozzles. 
Step 3 – Discharge 
After the cleaning phase, the water is discharged into the waste water disposal pipe. 
Phase 4: Filling  
The machine is then recharged with clean water. 
Phase 5 - Rinsing  
Finally the load is nebulized with hot water, in which the rinsing solution is automatically mixed. The rinse 
guarantees a drying free of stains or residues of detergents. 
After the rinsing phase, the water remains in the tank and is used for the next washing cycle. 
The total duration of the 3-minute wash program is approx. 10 minutes, the minutes reported are related only to 
the cleaning phase. 
The procedure of 5 and 7 minutes washing programs is identical, except for the cleaning phase that lasts 2 or 4 
minutes longer. These programs can be used in case of stubborn stain. 
 

For this validation 100 ml of WASH MED was used for each cycle. 
 

Sanitation program 
If clean water is already present in the collection tank, it proceeds directly with the sanification phase, otherwise 
the sanitization phase is preceded by the filling phase. 
Phase 1 - Sanitization  
The load is sprayed with hot water, in which the sanitizing solution is automatically mixed. The water occupies a 
collection tank from which the water pump collects the liquid to spray the load using filters and nozzles. 
Phase 2 - Discharge  
After the sanification phase, the water is discharged into the waste water disposal pipe. 
Step 3: Filling  
The machine is then refilled with clean water. If the float switch installed is faulty, the machinery switches off and 
signals an abnormal stop. 
Phase 4 - Rinsing  
Finally the load is nebulized with hot water, in which the rinsing solution is automatically mixed. The rinse 
guarantees a drying free of stains or residues of detergents. 
The total duration of the sanitization program is 8 minutes. 
The sanitization program can be activated during the wash cycle or separately. In the first case the sanitization 
starts immediately after the filling phase 4, in the second case the sanitization program proceeds as indicated in 
this paragraph. 
 

For this validation 70 ml of SANIMED was used for each cycle. 
 

Drying 
The DRYING phase, if selected, is carried out at the end of the washing and / or sanitization programs. The 
process is carried out by means of the electric fans and the infrared lamps installed in the inner top of the 
washing chamber. 
 
For this validation 100 ml of DRY MED was used for each cycle. 
 
The cycles tested were 3 minutes washing program and the 7 minutes washing program. The only 
difference between the several washing program is the duration of the washing phase: if the 3 minutes washing 
program is validated, than is efficacious also the 5 minutes washing program. 



 
Consultancy and Laboratory Services for Biomedical Quality 

 

Report n. 5779-17 dated 20/12/2017  Page 7 of 29 

 
 
OPERATING METHODS 
 
VALIDATION OF METHOD FOR BIOBURDEN EVALUATION 
 
Preparation of microbial suspension of inoculum of medical devices 
 
The pellet containing the microorganism has been suspended in 10 ml of aqueous solution. 
100 μl of the suspension have been plated on 5 Petri’s dishes containing a suitable agar medium. 
The dishes were incubated in condition reported in the table below. 
 

Microrganism Abbr. Medium T °C Period of incubation 
E. FAECIUM  EF TSA 35°C ± 2°C 48h 

 
 
 
FLOW CHART OF THE STEPS 
 

 
 
 
At the end of incubation the colonies have been collected and another suspension has been prepared. 
A series of 1:10 dilution have been made to determine the concentration of the suspension. 
The dilutions have been plated on suitable agar medium in duplicate. 
At the end of incubation the colonies have been countered and the dilution of suspension having concentration of 
approximately 108 UFC/100µl has been  determined. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Purchase of  microbial 
strain

Preparation of a 
suspension

Titration of the  
microorganism 

suspension
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Determination of recovery rate 
  
 
FLOW CHART OF THE STEPS 
 
 
 
 

 
 
 
 
 
 
 
MICROORGANISM INOCULUM 
 
The purpose of this validation is to verify if the method used to estimate the microbiological contamination of a 
device is such as to allow adequate recovery of the microorganisms. The result of the validation is expressed as 
Recovery Rate. 

Inoculum of the E. 
Faecium suspension in 

10 points on a 
wheelchairs

Recovering of 
microrganisms by 
contact plating

Incubation and reading 
of plates

Results of the validation 
method for biodurden 

evaluation
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In order to verify the cleaning, disinfection and sterilization microbial reduction process efficiency, each sample 
have been inoculated with E. Faecium.  
 
For the inoculum with microoganisms wheelchairs have been used. 
 
The contamination has been performed by inoculum of microorganism on the surface of the wheelchair. The 
inoculum was an aliquot of about 108 UFC/ device. This quantity was distributed on the surface. The wheelchairs 
have been dried. 
 
 
 
DETERMINATION OF RECOVERY RATE 
 
After the drying, each sample was submitted to contact plating with Petri dishes containing culture medium suitable 
to microorganism inoculated. At the end of the incubation the recovered C.F.U. (Colony-Forming Units) were 
counted. On the basis of inoculated and recovered microorganisms, corrective factor and recovery rate have been 
calculated in according to the PT06. 
 
 
Acceptance criteria: ≥ 106 UFC/device. 
 
 
 
VALIDATION OF THE DETECTION LIMIT FOR TESTS TO DETECT BLOOD AND PROTEINS 
 
Blood residuals detection 
 
The Hemocheck-S TM kit was used to determine blood residuals on medical devices after the washing. 
Due to the enzymatic peroxide reaction HemoCheck-S can detect smaller amount of blood residue than protein 
tests based on the Biuret reaction or Ninhydrin reaction. Another outstanding property of this forensic test is its 
sensitivity specific for blood residue, our major hygiene risk in the medical field. Sources of harmless residues like 
fingerprints will not give a positive result. There is no need for a long reaction time or a high reaction temperature 
which make HemoCheck-S especially easy to use giving immediate and safe results. HemoCheck-S can be used to 
check reprocessed surgical instruments and other surfaces whenever there is doubt that there could be blood 
residue left due to handling or processing problems. 
 
 
Validation of the detection limit  
100µl of fresh Blood was allowed to dry at room temperature for 2 hours.  
Fresh human blood was diluted with demin. Water: 1:10, 1:100, 1:1000 and 1:10.000. 3.8µl of the 4 diluted samples 
gave approx.: 100µg, 10µg, 1µg and 0.1µg of dried blood.  
The diluted blood was pipetted on a device. Sampling of the spots with a swab was used to validate the detection 
limits of HemoCheck-S for blood residues.  
 
 
 
Results 
 
Picture 2 shows the HemoCheck-S results for the dried blood samples (from left to right: 100µg, 10µg, 1µg, 0.1µg, 
Blind control). The Peroxidase reaction gave immediate results as shown in picture 2. All samples except the blind 
control gave positive result indicated by a colour change to blue. The high level of blood residue (100µg and 10 µg) 
even changed the indicator solution completely to blue. An additional 1:100.000 diluted blood sample was used to 
test 0.01µg of dried blood and did not give a positive result.  
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Picture 1 

 
 
 

FLOW CHART OF THE STEPS 
 

 
 
 
 
 
 
PROTEIN RESIDUALS DETECTION 
 
The Pyromol-Test TM kit was used to determine blood residuals on medical devices after the washing. 
 
The Pyromol-Test is based on the formation of a protein-dye complex. This reaction detects the protein chain itself, 
therefore it can still show chemically altered and denaturated protein. This is mandatory for the detection of residue 
after chemical disinfection processes.  
 
The detection limit of the Pyromol-Test was verified with a solution containing 3,0 g of mucin, 1,8 g di albumin and 
9,0 g of maize starch into 200 ml of distilled water, according to Annex H ISO/TS 15883-5. A blind test without 
protein was performed. 
The protein solution was diluted several times to obtained a solution with 10µg, 5µg, 2µg, 1µg of proteins. 
The diluted solutions were pipetted on device. Sampling of the spots with a swab was used to validate the detection 
limits of Pyromol-Test TM for protein residues.  
 
 

Results of validation of the 
detection limit for blood 

detection

Test with HemoCheck-S

Samples inoculated with
100 µg of blood

Test with HemoCheck-S

Samples inoculated with
10 µg of blood

Test with HemoCheck-S

Samples inoculated with
1 µg of blood

Test with HemoCheck-S

Samples inoculated with
0,1 µg of blood

Test with HemoCheck-S

Blind control
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Results 
 
The Picture shows the Pyromol-Test results for the denaturated protein samples (from left to right: 10µg, 5µg, 2µg, 
1µg, Blind control). All samples except the blind control gave a positive result indicated by the colour change to 
blue. While large amount of protein (> 5µg) shows a visible spot after 1 minute however, a 10 minutes waiting 
time is recommended to clearly detect small amount of protein. The protein samples chemically altered by 
glutaraldehyde and hyrogenperoxide gave corresponding results. 

 

 
 

Picture 2 
 
 
 

FLOW CHART OF THE STEPS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Results of validation of the 
detection limit forprotein 

detection

Pyromol-Test

Samples inoculated with
10 µg of albumine+mucin

Pyromol-Test

Samples inoculated with
5 µg of albumine+mucin

Pyromol-Test

Samples inoculated with
2 µg ofalbumine+mucin

Pyromol-Test

Samples inoculated with
1 µg of albumine+mucin

Pyromol-Test

Blind control
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WASHING AND DISINFECTION EXECUTION AND EFFICIENCY ASSESSMENT IN REMOVING 
MICROBIOLOGICAL SOIL  
 
 
FLOW CHART OF THE STEPS 
 
 
 
 

 
 
 
 
 
 
Microorganisms inoculum 
 
N. 4 carriage for disabled persons 
 
The contamination has been performed by inoculation of the microorganisms on the surfaces of these medical 
devices. For each point of inoculum was inoculated 100 µl of an E. Faecium suspension of  approx. 108 CFU. The 
devices have been left to dry with warm air. 
 
Devices n.1 and 2 were washed with the 3 minutes washing program, while devices N.4-6 were submitted to the 7 
minutes washing program. 
 
Viable micro-organisms remained were recovered with plating to verify UFC reduction after the washing. 
 
Acceptance criteria: reduction ≥ 105 UFC/point of inoculum. 
 
 
 
 
 
 

Inoculum of 
MICROBIOLOGICAL 

CONTAMINANT  (E. FAECIUM) 

WASHING AND DISINFECTION 
WITH "SANIFIKO"

Recovery and counting of 
microrganisms 
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Device n.1  Points of inoculum 

 
 

 
Device n.2-3-4  Points of inoculum 
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WASHING AND DISINFECTION EXECUTION AND EFFICIENCY ASSESSMENT IN REMOVING ORGANIC 
SOIL  
 
 
FLOW CHART OF THE STEPS 
 
 
 
 

 
 
 
 
 
 
Organic soil inoculum   
 
N. 4 carriage for disabled persons 
On 4 devices (different from devices inoculated with microorganisms) it has been performed the inoculation of 100 
µl blood (equal to 100 mg) and 100 µl of the protein solution (equal to 24 mg of proteins) prepared according to 
Annex H ISO/TS 15883-5. The soiling simulating has been distributed on the devices and left to dry at room 
temperature.  
 
 
The devices contaminated with organic soil and subjected to the cleaning process were tested to detect the presence 
of residues with specific commercial kits. 
Acceptance criteria: absence of visible stains (according to Annex H ISO/TS 15883-5) and absence of change of 
colour according to kit instructions (detection limits: 0,1 μg of blood, 1 μg of protein). 
 
 
 
 

Inoculum of ORGANIC 
CONTAMINANT  

(PROTEIN OR BLOOD) 

WASHING AND 
DISINFECTION WITH 

"SANIFIKO"

Detection of residuals 



 
Consultancy and Laboratory Services for Biomedical Quality 

 

Report n. 5779-17 dated 20/12/2017  Page 15 of 29 

 
 
 
 
 
Device n.5  Points of inoculum 

 

 
 

Device n.6 Points of inoculum 

 
 
 

BLOOD 

BLOOD 

BLOOD 

PROTEIN 

PROTEIN 

PROTEIN 

BLOOD 

PROTEIN 
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Device n.7 Points of inoculum 

 

 
 

 
Device n. 8 Points of inoculum 

 

BLOOD PROTEIN 

PROTEIN 

PROTEIN 

PROTEIN 

BLOOD 

BLOOD 

BLOOD 
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RESULTS 
 

VALIDATION OF METHOD FOR BIOBURDEN EVALUATION – DETERMINATION OF RECOVERY RATE 

 n. of CFU inoculated and n. of CFU recovered 
 EF 

 inoculum (average) recovery (average) 

1 80 22 
2 80 23 
3 80 22 
4 80 25 
5 80 19 
6 80 22 
7 80 22 
8 80 27 
9 80 16 
10 80 18 

Recovery Rate  27,0% 
Corrective Factor  3,7 

 
 

VALIDATION OF THE DETECTION LIMIT FOR TESTS TO DETECT BLOOD RESIDUALS  
 HEMOCHECK-S 

  1 2 3 4 ctrl neg 

  inoculum recovery inoculum recovery inoculum recovery inoculum recovery inoculum recovery 

   100 ug of 
blood  

colour 
change 

 10 ug of 
blood  

colour 
change 

 1 ug of 
blood  

colour 
change 

 0,1 ug of 
blood  

colour 
change 

 no 
inoculum  

 no colour 
change 

Result Detection limit 0,1 ug of blood 
           
           

VALIDATION OF THE DETECTION LIMIT FOR TESTS TO DETECT PROTEIN RESIDUALS  
 PYROMOL- TEST 

  1 2 3 4 ctrl neg 

  inoculum recovery inoculum recovery inoculum recovery inoculum recovery inoculum recovery 

  
 10 ug of 

albumine + 
mucin 

colour 
change 

 5 ug of 
albumine + 

mucin 

colour 
change 

 2 ug of 
albumine + 

mucin 

colour 
change 

 1 ug of 
albumine + 

mucin 

colour 
change 

 no 
inoculum  

 no colour 
change 

Result Detection limit 1 ug of albumin+mucin 
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EFFICIENCY ASSESSMENT IN REMOVING MICROBIOLOGICAL SOIL 

Device Point of 
inoculum 

UFC 
plated/point 
of inoculum 

UFC 
recovered/point 

of inoculum 

Reduction 
of 

UFC/point 
of inoculum 

Reduction 
in log of 

UFC/point 
of 

inoculum 

1 
(3 min. 

Washing 
Program) 

A 170000000 4 108 8 
B 170000000 15 107 7 
C 170000000 41 107 7 
D 170000000 41 107 7 
E 170000000 19 107 7 
F 170000000 11 107 7 

2 
(3 min. 

Washing 
Program) 

A 170000000 4 108 8 
B 170000000 111 106 6 
C 170000000 15 107 7 
D 170000000 11 107 7 
E 170000000 11 107 7 
F 170000000 11 107 7 

3 
(7 min. 

Washing 
Program) 

A 170000000 7 107 7 
B 170000000 63 10 6 
C 170000000 11 107 7 
D 170000000 70 106 6 
E 170000000 15 107 7 
F 170000000 70 106 6 

4 
(7 min. 

Washing 
Program) 

A 170000000 170 106 6 
B 170000000 141 106 6 
C 170000000 15 107 7 
D 170000000 41 107 7 
E 170000000 11 107 7 
F 170000000 15 107 7 
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EFFICIENCY ASSESSMENT IN REMOVING ORGANIC SOIL 

Device after the inoculum and before the washing (3 MINUTES WASHING PROGRAM) 
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Device after the inoculum and after the washing (3 MINUTES WASHING PROGRAM) 
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Device after the inoculum and before the washing (3 MINUTES WASHING PROGRAM) 
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Device after the inoculum and after the washing (3 MINUTES WASHING PROGRAM) 
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Device after the inoculum and before the washing (7 MINUTES WASHING PROGRAM) 
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Device after the inoculum and after the washing (7 MINUTES WASHING PROGRAM) 
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Device after the inoculum and before the washing (7 MINUTES WASHING PROGRAM) 
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Device after the inoculum and after the washing (7 MINUTES WASHING PROGRAM) 
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EFFICIENCY ASSESSMENT OF 3 MINUTES WASHING PROGRAM  CONTAMINATED WITH BLOOD 

HEMOCHECK-S TEST 
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Device 5 6 pos ctrl neg ctrl 

 Point of inoculum inoculum recovery inoculum recovery inoculum recovery inoculum recovery 

A  100 mg of 
blood  

 no colour 
change 

 100 mg of 
blood  

 no colour 
change 

 100 mg 
of blood  

colour 
change 

 no 
inoculum  

 no 
colour 
change 

B  100 mg of 
blood  

 no colour 
change 

 100 mg of 
blood  

 no colour 
change 

C  100 mg of 
blood  

 no colour 
change 

 100 mg of 
blood  

 no colour 
change 

Result   Pass   Pass   Pass   Pass 

 
 EFFICIENCY ASSESSMENT OF 7 MINUTES WASHING PROGRAM  CONTAMINATED WITH BLOOD 

HEMOCHECK-S TEST 

Device 7 8 pos ctrl neg ctrl 

 Point of inoculum inoculum recovery inoculum recovery inoculum recovery inoculum recovery 

A  100 mg of 
blood  

 no colour 
change 

 100 mg of 
blood  

 no colour 
change 

 100 mg 
of blood  

colour 
change 

 no 
inoculum  

 no 
colour 
change 

B  100 mg of 
blood  

 no colour 
change 

 100 mg of 
blood  

 no colour 
change 

C  100 mg of 
blood  

 no colour 
change 

 100 mg of 
blood  

 no colour 
change 

Result   Pass   Pass   Pass   Pass 

EFFICIENCY ASSESSMENT OF 3 MINUTES WASHING PROGRAM  CONTAMINATED WITH PROTEIN (ALBUMIN+MUCIN) 

PYROMOL TEST 

Device 5 6 pos ctrl neg ctrl 

 Point of inoculum inoculum recovery inoculum recovery inoculum recovery inoculum recovery 

D 24 mg of 
protein  

 no colour 
change 

24 mg of 
protein  

 no colour 
change 

24 mg of 
protein  

colour 
change 

 no 
inoculum  

 no 
colour 
change 

E 24 mg of 
protein  

 no colour 
change 

24 mg of 
protein  

 no colour 
change 

F 24 mg of 
protein  

 no colour 
change 

24 mg of 
protein  

 no colour 
change 

Result   Pass   Pass   Pass   Pass 

 
EFFICIENCY ASSESSMENT OF 7 MINUTES WASHING PROGRAM  CONTAMINATED WITH PROTEIN (ALBUMIN+MUCIN) 

PYROMOL TEST 

Device 7 8 pos ctrl neg ctrl 

 Point of inoculum inoculum recovery inoculum recovery inoculum recovery inoculum recovery 

D 24 mg of 
protein  

 no colour 
change 

24 mg of 
protein  

 no colour 
change 

24 mg of 
protein  

colour 
change 

 no 
inoculum  

 no 
colour 
change 

E 24 mg of 
protein  

 no colour 
change 

24 mg of 
protein  

 no colour 
change 

F 24 mg of 
protein  

 no colour 
change 

24 mg of 
protein  

 no colour 
change 

Result   Pass   Pass   Pass   Pass 

 
 
 
CONCLUSIONS 
 
The “Macchinario di sanificazione ausili mod. SANIFIKO S30” meets the established acceptance criteria. 
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ANNEXES 
 
 
Annex 01: Technical data sheet “WASH MED” 
Annex 02: Technical data sheet “SANIMED” 
Annex 03: Technical data sheet “DRY MED” 
 
 
The present test report refers only to the samples examined. 
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