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Validation of Cleaning Processes Validation of Cleaning Processes 
for for 

tubular instruments tubular instruments 
following following 

 EN/ISO 17664  EN/ISO 17664 
Klaus RothKlaus Roth
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CategoriesCategories of instruments and  of instruments and 
specific requirements for use:specific requirements for use:
Instruments, to be used 
outside the body.

Cleaned /Cleaned /
DisinfectedDisinfected

Instruments, to be used
inside the body without
penetration of the mucosa
or skin.

High LevelHigh Level
DisinfectedDisinfected

Instruments, penetrating
the skin or mucosa. SterilizedSterilized



Congresso Internacional de Esterilization Hospitalaria 5-6. Oct. 2006; Mexico 

•Preparation at the point of usePreparation at the point of use
•TransportTransport
•CleaningCleaning
•DisinfectionDisinfection
•Functionality testingFunctionality testing
•PackagingPackaging
•SterilisationSterilisation
•StorageStorage

Requirements of EN/ISO 17664Requirements of EN/ISO 17664
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3.5 Cleaning

A validated method of cleaning shall be specified. At least one validated 
automated method using a washer-disinfector shall also be specified unless 
the medical device cannot withstand any such process, in which case a 
warning should be issued.

Where appropriate, at least the following information shall be included:

.accessories required for cleaning process;

.identification and concentration of chemicals required for cleaning;

.identification of water quality,

.limits and monitoring of chemical residues

.limits on temperature, concentration of solution(s), exposure time,

.process temperature(s);

.techniques to be used including rinsing;

EN/ISO 17664EN/ISO 17664
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New Standard EN/ISO 17664New Standard EN/ISO 17664
A.2.1 Table: Examples of suitable reprocessing procedures  

  M e d i c a l  d e v i c e  

 

P r o c e s s  
 

A  
 
R e u s a b l e  
s u r g i c a l  
i n s t r u m e n t s  

B  
 
E n d o s c o p e s  
( t h e r m o s t a b l e )  

 

C  
 
E n d o s c o p e s  
( t h e r m o l a b i l e )  

D  
 
I n s t r u m e n t s  f o r  
u s e  w i t h  
e n d o s c o p e s  

G  
 
r e u s a b l e   
c o n t a i n e r s  

H  
 
E l a s t i c  
p r o d u c t s  1 )  

I  
 
H F - c a b l e  a n d  
h a n d p i e c e s  

J  
 
P o w e r t o o l s  

P r e p a r a t i o n  a t  t h e  D e p o s i t i o n  W e t  +  +  +  +  -  +  +  +  

p o i n t  o f  u s e   D r y  +  +  +  +  +  +  +  +  

D e c o n t a m i n a t i o n   P r e p a r a t i o n   S e l e c t i o n  a c c o r d i n g  t o  t h e  C l e a n i n g  a n d  D i s i n f e c t i o n  P r o c e d u r e s  

 C l e a n i n g  M a n u a l  3 )  +  +  +  +  +  +  +  +  
  M a c h i n e  3 )  +  +  +  +  +  +  +  +  
  u l t r a s o n i c  +  -  -  +  N . A .  -  +  -  
  a l k a l i n e  +  +  +  +  - 2 )  +  +  -  
  a c i d i c  -  -  -  -  - 2 )  +  +  -  
  n e u t r a l  +  +  +  +  +  +  +  +  
 R i n s i n g  3 )           

 D i s i n f e c t i o n  c h e m i c a l    +  +  +  +  +  +  +  +  

  t h e r m a l   +  +  -  +  +  +  +  +  

 D r y i n g  T m a x          

M a i n t e n a n c e            

S t e r i l i z a t i o n    M o i s t  h e a t  +  +  -  +  +  +  +  +  
  F o m a l d e h y d e   +  +  +  +  -  +  +  -  
  E t h y l e n e o x i d e   +  +  +  +  -  +  +  -  
 

 
 D r y  h e a t  m a x . 1 8 0  ° C  +         

  L i q u i d  S t e r i l i a n t  +  +  +  +  +  +  +   
  G a s  P l a s m a  +  +  +  +  +  +  +  +  

1 )  R u b b e r  o r  l a t e x  ( a l s o  c o m b i n e d ) ,  s i l i c o n e l a s t o m e r ,  p l a s t i c s ,  c l o s e d  h o l l o w  b o d i e s ,  t h e r m o l a b i l e  
2 )  A p p l i e s  o n l y  f o r  a l u m i n i u m  a l l o y s  
3 )  F o r  f i n a l  r i n s i n g  d e i o n i z e d  w a t e r  i s  r e c o m m e n d e d  
K e y :     +  m a y  b e  s u i t a b l e  
    -  n o t  s u i t a b l e   
  N . A .  n o t  a p p l i c a b l e  
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Validiation of each Instrument DesignValidiation of each Instrument Design

•Validation of the cleaning behavior with the  Radionuclide method
•Validiation of the disinfection step with microorganism or  
parametric release with data  loggers
•Examination for remaining cleaning detergent
•Validation of the sterilisation behavior

Evaluation of all parameters to define 
the minimum requirements
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Products: Horizon & Hemolok Endoscopic Take-Apart Applier / Remover 
ADVICE: 
 

Reprocessing procedures have only limited implications to a surgical instrument. The limitation of 
the numbers of reprocessing procedures is therefore determined by the function / wear of the device. 
 
In case of damage the device should be reprocessed before sending back to the manufacturer for 
repair. 

Reprocessing Instructions 
Preparation at the Point of 
Use: 
 

Remove gross soiling by submerge the instrument into cold water (<40°C) immediately after use. 
Don’t use a fixating detergent or hot water (>40°C) as this can cause the fixation of residua which 
may influence the result of the reprocessing process. 

Transportation: Safe storage and transportation to the reprocessing area to avoid any damage and contamination to the 
environment. 

Preparation for 
Decontamination: 

The devices must be reprocessed in a disassembled state. 
 

Pre-Cleaning: Warning: Do not allow the instruments to rest on the bottom of an ultrasonic cleaner unit during 
cleaning, as damage or incomplete cleaning could result. 
10 minutes at 40°C in an ultrasonic bath with 0,5% detergent. 
Brushing the instrument under running tap water until all visible residues are removed 
Flushing the inner lumens of all parts with a water jet pistol (pressure min. 3 bar) with cold tap water for 
at least 10 seconds. 

Cleaning: 
 

Manual Cleaning Process: 
1. Rinsing under running tap water (<40°C) 
until all visible soil has been removed. If 
needed a soft bristle brush should be used to 
remove visible soil; 
2. Submerge instruments in an detergent (if 
ultrasonic bath is used, ultrasonic process of 
3 minutes and ultrasonic frequency of 35 kHz 
have been shown to be effective). Follow the 
instructions of the manufacturer of the 
detergent; 
3. Rinse the instrument under running tap 
water to remove the detergent. 

Automated Cleaning: 
Connect the instrument to a rack for MIS-instruments 
and start the program 

•  4 min pre-washing with cold water (<40°C); 
•  6 min washing with 0,5% detergent at 55°C; 
•  3 min neutralising with warm water (>40°C); 
•  2 min intermediate rinsing with warm water 

                (>40°C). 
Special instructions of the manufacturer of the 
automated washing machine have to be followed. 
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Disinfection: 
 

Manual Disinfection: 
1. Submerge instruments in an disinfection 
detergent according to the instructions of the 
manufacturer of the detergent; 
2. Rinse the instrument with sterile water to 
remove the detergent. 

Automated Disinfection: 
Automated Thermal Disinfection in 
washer/disinfector under consideration of national 
requirements in regards to A0-Value (see EN 15883) 
 

Drying: Manual Drying: 
Dry the instrument with a lint free towel. The 
instrument may never be heated up >140°C. 
To 
avoid water residues we recommend using 
sterile compressed air to insufflate cavities. 

Automated Drying: 
Drying of outside of instrument through drying 
cycle of washer/disinfector. If needed, additional 
manual drying can be performed through lint 
free towel. Insufflate cavities of instruments by 
using sterile compressed air. 

Functional Testing, 
Maintenance: 

Functional testing, if available according to instructions of use and visual inspection for cleanliness. 
If necessary perform reprocessing process again until instrument is visibly clean. 
 

Packaging: Appropriate packaging for sterilization. 
Sterilization: Sterilization of instruments by applying a fractionated pre-vacuum process (according DIN EN 554 / 

ISO 11134) under consideration of the respective country requirements. 
 
Parameters for the pre-vacuum cycle: 
3 prevacuum phases with at least 60 milli bar 
Heat up to a minimum sterilization temperature of 132°-134°C 
Minimum Holding time: 3,5 min 
Drying time: minimum 10 min 
Flash sterilization is not allowed on lumen instruments! 

Storage: Storage of sterilized instruments in a dry, clean and dust free environment at modest temperatures 
of 5°C to 40°C. 

Reprocessing validation 
study information  

The following testing test devices, materials & machines have been used in this valdition study; 
 
Detergent:   deconnex 28 Alka One, (Borer, Zuchwil, Switzerland) 
   deconnex 23 Neutrazym, (Borer, Zuchwil, Switzerland) 
Washer / Disinfector: Miele 7735 CD 
Instrument Rack:  Miele E450-1 
 
Details:   See report SMP 05506011407-1 
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RadionuclideRadionuclide Method Method

   A non destructive test procedure for the 
validation of the cleaning process of surgical 
devices with lumens and hidden surfaces;

e.g.

•  forceps and scissors for open surgery
• devices for minimally invasive surgery
• devices for flexible endoscopy
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Radionuclide MethodRadionuclide Method

• Standardized in vitro contamination
• Quantification of remaining dirt
• Detection of problematic spots in instruments 

without destruction
• Validation method for cleaning processes
• Applied for ASTM – Standard 
• Mentioned in AAMI TIR 30
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Radionuclide MethodRadionuclide Method

• Radioactive labelling of the 
blood with Tc 99m

• Contamination of the 
devices

• Measuring of the devices 
with the gammacamera

• Reprocessing of the 
devices

• Measuring of the devices 
after reprocessing

• Analysation
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Radionuclide MethodRadionuclide Method
• In vitro contamination of devices:

The devices are introduced into the simulation model, the tip of the 
device is submerged into 
radioactively labelled blood.
The model is insufflated 
with 15 mm Hg. During the 
contamination time (10 min)
the jaws of the device will 
be moved.

Insufflation pressure, 
capillary forces and pump
effects lead to inside
contamination of the
device.
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Mechanics: Amount of Water
Pressure
Ultrasound

Temperature

Interacting 
Time

Chemical Agent
Water Quality

Parameters of the Cleaning Cycle Parameters of the Cleaning Cycle 
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Influence of Velocity of FlowInfluence of Velocity of Flow
Laminar Flow
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Re Reynoldsnumber
r Density
v Velocity
l Length
m Viscosity
u kin. Viscosity

 l ⋅  r  ⋅  v

  m  Re=

Influence of Velocity of FlowInfluence of Velocity of Flow
Turbulent Flow
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Cathegories of instrument designCathegories of instrument design

•Single use devices

•Non dismantable and 
not rinsable devices

•Non dismantable but 
rinsable devices

•Dismantable devices

•Can not be reprocessed, as no 
information is available

•Can not be reprocessed, as the 
lumen can not be rinsed

•Can be reprocessed; needs high 
water pressure

•Easy to be reprocessed in a 
washer disinfector
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LCS C5; reprocessed by a third party reprocessor
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Remaining blood
in the region of the hinge

Reprocessing of Single Use MIS - DevicesReprocessing of Single Use MIS - Devices
Results of clinically used devicesResults of clinically used devices
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Package damaged: 11 %

Incomplete device: 33 %

Microbiological tests
Failure: 40 %

Functionality tests
Failure: 54 %

Reprocessing of Single Use MIS - DevicesReprocessing of Single Use MIS - Devices
Results of clinically used devicesResults of clinically used devices
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How can we assure, that we meet How can we assure, that we meet 
all requirements of the validatedall requirements of the validated
cycle ?cycle ?

How can we apply enough water pressureHow can we apply enough water pressure
over a sufficient time?over a sufficient time?

automated cleaning?automated cleaning?

manual cleaning?manual cleaning?
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Instrument TrayInstrument Tray
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    Positioning of the Instruments Positioning of the Instruments 
on the Trayon the Tray
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Positioning of the Instruments on Positioning of the Instruments on 
the  Tray  in the Machine (WD 3)the  Tray  in the Machine (WD 3)
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Easy-Clean-System for MIS-InstrumentsEasy-Clean-System for MIS-Instruments
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ConclusionConclusion

Tubular instruments need specific care for reprocessing

The cycle has to be validated by the manufacturer, as the lumen 
can not be visually inspected

High water pressure (3 bar or more) is needed to guarantee good 
cleaning results

Meanwhile specific trays and washer disinfectors are on the 
market, which provide  good cleaning results of tubular 
instruments

Single use devices and not rinsable devices  can not be 
reprocessed, as the lumen can not be cleaned.
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Further informationsFurther informations
www.smpgmbh.com

Thank you for your attentionThank you for your attention


