
Quality products for cleaning and disinfection

Hygiene  
in endoscopy

We protect  
      your health.



2

Hygiene in endoscopy



Focus on quality 

For years, there has been a continuous trend towards 
minimally invasive diagnostics and therapy. Endoscopies 
can minimize trauma, reduce the risk of complications, and 
lower costs. 
 
As precise and minimal as the procedures are, even endoscopic 
procedures cannot be performed completely risk-free. One 
potential hazard patients face is post-endoscopic infection. 
Reliable figures on infections resulting from endoscopic surgery 
are scarce. A recent study shows that outpatient procedures 
lead to post-endoscopic infections more frequently than 
assumed [1].  
 
Not all infections are preventable. However, if the infections are 
caused by contaminated material or inadequately reprocessed 
endoscopes, serious hygiene deficiencies are present. From the 
legislator's point of view, this is a fully manageable risk. 
 
The operator is responsible for hygiene in the medical en-
vironment. It has to ensure that comprehensive national and 
harmonized international requirements are met. The focus is 
on safe, validated endoscope reprocessing and seamless con-
trol and documentation of the quality of results. 
 
The process chemistry for cleaning and disinfecting the 
sensitive endoscopes plays an important role in the quality 
of reprocessing and thus in the safety of patients and staff.  
 
As one of the leading developers and manufacturers of quality 
products for cleaning and disinfection, Dr. Schumacher GmbH 
has been offering high-level products that have proven 
themselves millions of times over in the healthcare sector for 
over 40 years. Modern formulations ensure comprehensive 
efficacy, very good material compatibility and high user 
satisfaction in endoscope reprocessing. An experienced team 
of application engineers complements the company's range 
of endoscopy equipment. 
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Infection risks

Sources: 
 
1.   Kovaleva J, Peters FTM, van der Mei HC et al. Transmission of infection by flexible gastrointestinal endoscopy and bronchoscopy.  
      Clin Microbiol Rev 2013 Apr;26(2):231-54 
 
2.   Wang P et al. Rates of infection after colonoscopy and osophagogastroduodenoscopy in ambulatory surgery centres in the USA.  
      Gut 2018 Sep;67(9):1626-1636 
 
3.   Ellrichmann M, Eickhoff A. Single-use products in endoscopy-from consumables to single-use scopes. Gastroenterologe 2022;17(1):15-21. 
 
 

Since the late 1970s, individual studies have documented 
infections as a result of endoscopic surgery. The risk of 
nosocomial infection depends on various factors and differs, 
for example, according to the type of procedure. Flexible 
bronchoscopy and endoscopic retrograde cholangiopan-

creaticography (ERCP) are associated with a higher risk [1]. 
Therapeutic endoscopies carry a higher risk of infection than 
diagnostic procedures. Recent studies also show that the in-
fection risks of outpatient procedures are underestimated.

Bronchoscopy (outpatient):     15.6*

Rate of postendoscopic infections [2,3]
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Esophago-gastro- 
duodenoscopy (outpatient):    3.0* 
 

Colonoscopy (outpatient):        
(Diagnostics)                                  1.1* 
(Therapy)                                          1.6* 

Cystoscopy (outpatient):           4.4*

Since 2010, numerous outbreaks of infec-
tion, particularly with multidrug-resistant 
pathogens, have been published. The global 
infection rate after ERCP is reported to be 
1.22%**.

ERCP

*per 1000 procedures within 7 days.  
Wang P, Xu T, Ngamruengphong S, et al. Gut 2018;67:1626-1636 
 

** Ellrichmann M, Eickhoff A. Gastroenterologe 2022;17:15-21 

based on the type of intervention

Hygiene in endoscopy
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Infectious agents

Post-endoscopic infections can be caused by a variety of 
pathogens. Most infections are endogenous, i.e., caused by 
carriage of the patient's own microorganisms.  
 
 
 

Exogenous infections are less common and result from 
transmission through contaminated material or inadequately 
reprocessed endoscopes. 

Sources: 
 
1.   Ellrichmann M, Eickhoff A. Single-use products in endoscopy-from consumables to single-use scopes.  
      Gastroenterologe 2022;17(1):15-21 
 
2.   Schweizerische Gesellschaft für Sterilgutversorgung (eds.), Petignat C et al. Infektionsübertragungsrisiko bei einer Endoskopie.  
      (Infection transmission risk during an endoscopy). journal forum 2008; 3: 36-40 
 
 
 

Transmission pathways and microorganisms [1, 2]

Endogenous infections

Microbes from the patient's site flora  
enter the endoscopy area. 
 

    Normal flora or colonizing germs 
      Escherichia coli  
      Klebsiella species 
      Enterobacter species 
      Enterococci 
 

    Infectious flora or chronic carrier status 
      Salmonella spp 
      Helicobacter pylori 
      Mycobacterium tuberculosis 
      Clostridioides difficile 
      HBV, HCV, HIV 
 

Exogenous infections

Microorganisms are carried into the endoscopy 
area by contaminated consumables or endoscopes. 
 

    Irrigation solution 
      Pseudomonas spp 
      Atypical mycobacteria 
 

    Equipment 
      Enterobacter spp 
      Citrobacter spp 
      Pseudomonas spp 
 
 

in endoscopy

Hygiene in endoscopy
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Legal requirements

The reprocessing of endoscopes is regulated by laws, 
ordinances and recommendations and is  subject to 
high quality requirements.

Legal basis

Laws and regulations

Contents

Quality assurance of treatment: Commitment to the establishment and  
further development of an internal quality management 

Fifth Book of the German Social Code (SGB) - Statutory Health Insurance -  
Chapter 4, Sections 135-137

•  Development of hygiene plans: Stipulation of the reprocessing including  
   the checks and tests. 
•  Establishment of KRINKO recommendations as state of the art 
 

German Infection Protection Act (IfSG)

•  Requirements for the functional and hygienic safety of medical devices.  
•  Primarily addressed to manufacturers of medical devices 

German Medical Devices Act (MPG) 

•  Requirement for validation of reprocessing methods 
•  Primarily addressed to operators and users of medical devices 

German Medical Devices Operator Ordinance (MPBetreibV), Section 4(2)

Regulates the quality of water for human consumption and establishes microbiological  
and chemical requirements for drinking water

German Ordinance on the quality of water for human consumption  
(Drinking Water Ordinance - TrinkwV)

Regulates the handling of biological agents (infectious agents), for example, with  
the requirement of a risk assessment and the specification of protective measures in  
protection levels. 

German Ordinance on safety and health protection during activities  
with biological agents (BiostoffV)

Regulates company obligations such as the performance of risk assessments,  
instructions, organization of occupational health and safety, duties of the  
insured person 

German Social Accident Insurance (DGUV) "Principles of Prevention"

Includes state of the art, occupational medicine and industrial hygiene, and  
other sound scientific knowledge for activities involving biological  
working materials 

German Technical Rule for Biological Agents in Health Care (TRBA) 250 

Standards, guidelines and recommendations

•   Performance requirements for washer-disinfectors and their accessories,  
    used for cleaning and disinfection of MPs in medical, dental and  
    pharmaceutical practice.  
 
•   Performance requirements for the cleaning and disinfection of  
    washer-disinfectors and their components and accessories.  
 
•   Procedures, equipment and instructions, on type testing, factory testing, validation 
 
•   Presentation of methodologies and test soilings for different applications 
 
•   Warning and trigger values 
 
•   Maximum quantities of process residues 

DIN EN ISO 15883-1:2014-10  
Washer-disinfectors 
 
Part 1:  General requirements, terms and test methods   
 
Part 4: Requirements and test methods for washer-disinfectors with chemical disinfection for 
thermolabile endoscopes  
 
Part 5: Performance requirements and criteria for test methods to demonstrate  
the cleaning efficiency 
 
 

•   Instructions on validated reprocessing processes for the respective MPDIN EN ISO 17664:2018-04 
Reprocessing of healthcare products - Information to be provided by the medical device manu-
facturer for reprocessing medical devices 

Principles of endoscope reprocessing

Hygiene in endoscopy



Standards, guidelines and recommendations

•    Details and method descriptions of validations, personnel qualification,  
    sample evaluation, water quality, A0 concept 

Guideline for the validation of automated cleaning and disinfection processes for the  
Reprocessing of thermolabile endoscopes* 
 
*Created by: German Society for Hospital Hygeine [Deutsche Gesellschaft für Krankenhaushygiene  
e. V. (DGKH)]; German Society for Endoscopy Assistants [Deutsche Gesellschaft für Endoskopie-Assistenz-
personal e. V. (DGKH)]; German Society for the Supply of Sterile Goods [Deutsche Gesellschaft für Steril-
gutversorgung e. V.; (DGSV)], German Society for Digestive and Metabolic Diseases [Deutsche 
Gesellschaft für Verdauungs- und Stoffwechselkrankheiten e. V.; (DGVS)], Instrument Processing  
Working Group AKI [Arbeitskreis Instrumentenaufbereitung AKI]; Manufacturers of washer-disinfectors 
 

•    Requirements for the reprocessing of medical devices including the  
    accessories intended to come into contact with the human body  
    or to be introduced into it. 
 
•    Risk assessment and classification of endoscopes 
 
 
•    More detailed explanations of Annex 8, e.g. on the qualification of personnel,  
    will now be explained in more detail in Epidemiological Bulletin 28/2013. 
 

Recommendation of the Commission for Hospital Hygiene and Infection Prevention (KRINKO)  
at the Robert Koch Institute (RKI) and the Federal Institute for Drugs and Medical Devices  
[Bundesinstitutes für Arzneimittel und Medizinprodukte (BfArM)]:  
 
•    Annex 8:  Hygiene requirements for reprocessing flexible endoscopes and endoscopic  
     additional instruments  
 
•    KRINKO and BfArM commentary on hygiene requirements for the reprocessing of flexible  
     endoscopes and additional endoscopic instruments in Epidemiological Bulletin 28/2013 

Requirements for the planning and equipment of endoscopy unitsRecommendation of the Commission for Hospital Hygiene and Infection Prevention (KRINKO)  
at the Robert Koch Institute (RKI): Hygiene requirements for the structural and functional  
design and equipping of endoscopy units 

Instructions on sampling, sample processing and evaluation, among other thingsRecommendation*: Hygienic-microbiological inspection of flexible endoscopes after their  
reprocessing 
 
* Deutsche Gesellschaft für Krankenhaushygiene (DGKH); Deutsche Gesellschaft für Endoskopie- 
Assistenzpersonal (DEGEA); Arbeitskreis Instrumentenaufbereitung (AKI); endoscope manufacturers;  
Arbeitskreis der Hersteller von Reinigungs-Desinfektionsgeräten (AK RDG); Deutsche Gesellschaft  
für Sterilgutversorgung e.V. (DGSV); Deutsche Gesellschaft für Verdauungs- und  
Stoffwechselkrankheiten (DGVS) 
 

European directives

Recommendations on all matters of hygiene and infection control in the  
reprocessing of endoscopes by an international group of experts 

ESGE-ESGENA Guideline: Cleaning and disinfection in gastrointestinal endoscopy* 
 
•      ESGE/ESGENA Guideline for process validation and routine testing for reprocessing  
      endoscopes in washer-disinfectors 
 
•      ESGE/ESGENA Guideline for quality assurance in reprocessing: Microbiological surveillance 
      testing in endoscopy 
 
•      ESGE Guideline for Quality Control of Endoscope Service and Repair  
 
* Gastroenterology and Endoscopy Nurses and Associates (ESGENA), European Society of  
Gastrointestinal Endoscopy (ESGE) Created by: ESGENA President, Ulm, Germany; ESGENA Past  
President, Birmingham, UK; ESGE Guidelines Committee Chairman, Institute A. Tzanck, Saint Laurent 
du Var, France; R,D&E Health Care EMEA; Ecolab GmbH & Co OHG, Düsseldorf, Germany; BU  
Endoscopy Reprocessing Systems, Olympus Medical Systems Europa GmbH, Hamburg, Germany; 
CBC (Europe) Ltd., MILAN Branch, Nova Milanese (MI), Italy; PENTAX Europe GmbH, Service Division, 
Hamburg, Germany; Sterilox Endoscopy, PuriCore International Limited, Stafford, UK;  Microbiology 
and Hygiene Department, Chemische Fabrik Dr. Weigert GmbH & Co. KG, Hamburg, Germany 
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Note:

   "One-way street" principle 
 

   Sufficient space and work surfaces 
 

   Sufficient number of treatment basins  
     (at least two) 
 

   Give preference to two-room solutions  
     (pure/impure) 
 

Hygiene hotspots

Strict adherence to the evidence-based recommendations 
of professional societies can prevent nearly 90% of posten-
doscopic exogenous infections. As a consequence, the risk 
of nosocomial infection is legally considered to be "fully 

manageable". Microbes can be introduced into the endoscopy 
unit at various points and for various reasons. At the "hotspots", 
it is thus important to follow up on the implementation of 
the recommendations.

Avoiding mistakes

Note:

   Reprocessing only with certificate of competence  
     and expertise 
 

   Additional internal and external training 
 

   No other competing tasks 
 

   Minimize time pressure 
 

   Observe hand hygiene 

Hotspot - rooms and equipment Hotspot - staff

Hygiene in endoscopy
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Note:

   Standardized and validated reprocessing according to manufacturer's instructions and guidelines 
 

   Good organization e.g. immediate reprocessing, detailed pictorial SOP 
 

   Ensure device knowledge of the specialist personnel 
 

   Provide the right equipment (e.g. channel-specific brushes) 
 

   Update instructions for new accessories 
 

   Microbiological checks of all ducts and valves 

Hotspot - reprocessing cycle

Hygiene in endoscopy



The requirements for hygienic reprocessing of medical devices 
must take into account both the type of application and the 
nature of the product. For this purpose, medical devices 
such as endoscopes are classified into certain risk groups. 
The classification determines the type and scope of the re-
processing procedure.

Reproces

Intervention

Inspection

Drying

Functional test,  
care, storage

5

6

7

8

Storage 
 
Dry, hanging, in well ventilated spaces 
 
Without valves and water protection cap  
 
Without foam protection at distal end 
 

Drying 
 
Between examinations  
Not necessarily completely dry  
 
At the end of the program and during  
storage Must be completely dry 
 

Inspection 
 
Disinfected hands 
 
Magnifier (factor 10, illuminated) 

Classification of endoscopes

Based on the recommendations of KRINKO, and BfArM, endo-
scopes are evaluated and classified as follows [1]: 
 
Semi-critical:  
Contact with mucosa or abnormally changed skin 
 

B with increased requirements:   
Due to a complex structure, lumina (cavities) or rough surfaces 
that are difficult to clean. Also, the efficiency of cleaning cannot 
be directly assessed by inspection. 
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Step-by-step safety

The reprocessing cycle

6

7

8
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ssing cycle 

Pre-cleaning

Manual  
cleaning

Cleaning,  
Disinfection  
and rinsing 

1 

2

3

4

Automated cleaning, disinfection  
and rinsing in the WD-E 
 
Correct connection of the endoscope 
 
If applicable, post-drying 
 
Manual cleaning, disinfection  
and rinsing * 
 
Apply standardized procedure (SOP) 
 
Careful final rinsing (no process chemical residues) 
 
Drying 
 

Pre-cleaning 
 
Immediately after the examination:  
 
1. Wipe the endoscope outer sheath and  
flush the channels 
 
2. Tightness test (preferably wet) 
 

Reprocessing must begin with pre-cleaning at the light 
source (immediately after application). After the leak test, 
manual cleaning with repeated brushing of all channels 
must be performed in the reprocessing room. The subsequent 

intermediate rinse is followed by disinfection, either manually 
in an immersion bath or further automated reprocessing in 
the WD-E. Even if automated reprocessing is preferred, manual 
reprocessing should be possible as a fail-safe concept. 

11

Manual brush cleaning 
 
1. Multiple brush cleaning  
of the endoscope channels 
 
2. Careful flushing of all channels 

2

3

4

5

Source: 
 
Recommendation of the Commission for Hospital Hygiene and Infection Prevention (KRINKO) at the Robert Koch Institute (RKI) and the Federal Institute for Drugs and 
Medical Devices (BfArM). Hygiene requirements for the reprocessing of medical devices German Federal Health Gazette 2012· 55:1244–1310 
 

Sachgerechte Aufbereitung

Flushing

Hygiene in endoscopy

*if mechanical methods are not available.
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Manual pre-cleaning

Key to the reprocessing

Cleaning is not everything, but without cleaning everything 
is nothing: The aim here is the complete removal of organic 
and inorganic contamination - the prerequisite for successful 

reprocessing. This is because organic contamination in the 
cavities of the equipment promote biofilm formation - the 
microorganisms remain inaccessible to disinfection measures.

Remove contamination completely

Studies on infections and outbreaks show that inadequate 
cleaning of endoscopes in particular can lead to contamination 
and thus to infections.  

 
Problem: 
 

   Protein residues: Protein residues, e.g. from blood and other 
     body fluids, can dry on or are fixed by unsuitable process 
     chemicals such as aldehydes. 
 
 
 

   Biofilm formation: If microorganisms remain in the endo-
     scope channels after cleaning or rinsing, there is a risk of 
    biofilm formation. Microorganisms embedded in biofilms 
    are 10-100 times more resistant to process chemicals than 
    "free" bacteria [1]. Once biofilm is established, it cannot 
    be removed. The infested channel must be removed. 
    Particularly problematic: Biofilms are only detectable in 
    microbiological tests. 

Brushes, brushes, brushes

Manual brushing and careful rinsing are of the utmost 
importance during cleaning. The following should be noted: 
 

   The brush must be adapted to the type of device and the 
      area (duct, duct plug and inlet, albaran lever)   
 

   Disposable brushes are advantageous. Worn brushes  
      can scratch the channels   
 
 
 
 

 
 
 

   Brushing always takes place in one direction  
      (usually to the distal end) 
 

   The pre-cleaning basin must not contain any  
      more impurities 

Hygiene in endoscopy
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Protein residues and fats in the channels provide ideal conditions 
for bacteria to colonize. While they are still a loose compound, 
the microorganisms can be easily removed by brushing. 
However, within a short time, without regular brushing, the 
bacteria form colonies and form a matrix. This represents a 

mucilaginous lattice of extracellular polymeric substances 
(EPS). This solid compound cannot be completely removed 
even by brushing and is hardly accessible to disinfectants. 
Even if the microorganisms are killed, the EPS matrix remains 
and provides the basis for new bacterial colonies.

Medizingeräte wie z. B. Blutdruckgerät  
(falls nicht personenbezogen verwendet)

1 x täglich Wischdesinfektion des Bodens  
(vor allem bei multiresistenten Keimen)

Biofilm formation

Sources: 
 
1.   Beilenhoff U. Welches Zeitfenster ist für die Aufbereitung zu empfehlen?  
      Dürfen Endoskope länger oder gar über Nacht liegen bleiben? Wie ist bei infektiösen Patienten zu verfahren? Endo-Praxis 2018; 34(03): 116-120 
 
2.   Sethi S et al. Adenosine triphosphate bioluminescence for bacteriologic surveillance and reprocessing strategies for minimizing risk of infection  
      transmission by duodenoscopes. Gastrointestinal Endoscopy 2017; 85 (6): 1180-1187 
 
3.   Reprocessing of flexible endoscopes and endoscopic accessories used in gastrointestinal endoscopy: Position statement of the European Society  
      of Gastrointestinal Endsocopy (ESGE) and European Society of Gastroenterology Nurses and Associates (ESGENA) - Update 2018. Endoscopy 2018; 50: 1205–1234. 
 
 

increased outbreaks due to contaminated 
duodenoscopes have occurred recently. 
Investigations show that: After 2 cycles of 
manual cleaning / high-level disinfection, 
duodenoscope elevator channel values 
were similar to sterile water values [2]. 
 
 

The time between the end of the proce-
dure and biofilm formation is short. To 
prevent germ growth, European guide-
lines recommend a 30 min window 
between the end of treatment and com-
pletion of brush cleaning and rinsing [3]. 
 
 

According to European guidelines, the 
cleaning solution should be changed 
after each endoscopy. Exception: When 
using dis infectant cleaners,  ever y 
working day, provided that no soiling is 
visible [3].

Preparation tips

2 x 30 min 1 x 

Hygiene in endoscopy
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Properly dissolved

Process chemicals for cleaning

Source: 
 
1.   Hygiene requirements for the reprocessing of medical devices Recommendation of the Commission for Hospital Hygiene and Infection Prevention (KRINKO)  
      at the Robert Koch Institute (RKI) and the Federal Institute for Drugs and Medical Devices (BfArM).  
      Annex 8 Hygiene requirements for the reprocessing of flexible endoscopes and endoscope accessories.  
      German Federal Health Gazette 2012· 55:1244–1310 
 
 

Manual cleaning of endoscopes is the most important re-
processing step. For organic and inorganic contaminants to 
be completely dissolved, the process chemistry must be right.  
 
On the one hand, cleaners must reliably remove soiling, but 
on the other hand they must not damage the high-quality 
and sensitive endoscopes. If only a cleaning effect is to be 
achieved, products based on surfactants and/or enzymes do 
a good job. Multi-enzymatic cleaners such as PLURAZYME 
EXTRA* can dissolve a wide range of organic and non-or-
ganic soiling with their non-ionic surfactants and a 3-fold 
complex of different enzymes.  

With a pH-neutral value, the cleaner also ensures that the 
value of the endoscope and accessories is maintained. The 
higher the pH value of a cleaner, the greater the removal of 
contamination, but with highly alkaline products there is a 
risk that the sensitive anodized compounds will be attacked. 
 
Other properties required by the KRINKO are suitability for 
ultrasonic baths and a non-foaming formulation [1]. 
 

Mode of action of enzymes and surfactants Legal status of process chemicals

Spaltung der ProteinstrukturOberfläche

Schmutz (Blut)
Protease

Enzym  
The powerful protease breaks down proteins into  
smaller, more easily removable components and thus  
helps to actively support the cleaning process. 
 
 
 
 
 
 
Cleaning active surfactant   
The surface-active substance facilitates access to the  
surface of the instruments. The surfactant coats dirt  
particles, including the protein residues detached by  
the protease and, in this way, it facilitates removal  
with the rinse water 
 

 
 
 
 

Process chemicals used to reprocess endoscopes must be 
developed, tested and manufactured in accordance with the 
European Medical Devices Directive (MDR). They are subject 
to different gradations:  
 
 
Class I medical devices  
 
These include cleaners, neutralizers, rinse aids and care products.  
 
Class II b medical devices  
 
These include cleaners with antimicrobial efficacy for manual 
disinfecting, pre-cleaning and disinfectants for manual or 
automated final disinfection. 
 
Manufacturers of process chemicals must prove the advertised 
properties, such as cleaning performance, disinfecting efficacy 
or material compatibility to the approval bodies. The application 
conditions must be described in detail, in particular the respec-
tive dosage, temperature and exposure time. 
 

* Read label before use.
Oberfläche

Hygiene in endoscopy

Dirt (blood)

Surface Cleavage of proteins

Surface
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Well protected

Endoscopic procedures pose a risk to personnel. The carrier 
status of patients is often unknown, and infectious agents 
can be transmitted via aerosols as well as direct contact, e.g., 
via feces. Observing the regulations of the Biosubstance 
Ordinance and the Hazardous Substances Ordinance and 
wearing the correct personal protective equipment are 
important components of employee protection. Disinfecting 
manual pre-cleaning can additionally increase hygiene safety.

Disinfecting pre-cleaning

Sources: 
 
1.   Schmidt V, Beilenhoff U, Jones A, Krüger S. Leitlinie zur Validierung maschineller Reinigungs-Desinfektionsprozesse zur Aufbereitung thermolabiler Endoskope   
      Zentralsterilisation Suppl. 3/2011 
 
2.   Reprocessing of flexible endoscopes and endoscopic accessories used in gastrointestinal endoscopy: Position statement of the European Society  
      of Gastrointestinal Endsocopy (ESGE) and European Society of Gastroenterology Nurses and Associates (ESGENA) –  
      Update 2018. Endoscopy 2018; 50: 1205–1234. 
 
 
 

Specific requirements are placed on the cleaning chemistry 
for endoscope reprocessing with antimicrobial effect [1,2]: 
 

   The process chemicals must not have a protein-fixing 
    effect. Under the influence of aldehydes, for example, 
     organic contaminants such as proteins and blood coagulate. 
     The incrustations impair the effectiveness of the subsequent 
    disinfection. 
 

   Personnel protection requires at least proven bactericidal, 
    levurocidal and limited virucidal efficacy (incl. protection 
    against hepatitis B, C and HIV )) 
 

   Compatibility with active substances / products of the 
     subsequent final disinfection. If the precleaner and final 
    disinfectant are not compatible, problems may arise 
     during reprocessing. For example, if disinfecting cleaning 
    is performed with amines and then an aldehyde is used 
    for final disinfection, discoloration will occur. 
 
 
 
 
 

Cleaning agents with antimicrobial effect On the safe side

Antimicrobial cleaners that meet the requirements are 
preferably based on quaternary ammonium compounds 
(QACs). The active ingredient is characterized by broad 
efficacy, good cleaning performance, material compatibility 
and compatibility with aldehydes and peracetic acid.  
 
Enzymes as cleaning-active substances can further improve 
the properties of QAC-based cleaners. PERFEKTAN ENZYME*, 
for example, has a multi-enzyme complex of four enzymes 
combined with selected surfactants. The formula leads 
to very good cleaning results with stubborn organic soiling. 
A pleasant scent also increases the acceptance by the staff. 
 
 
* Read label before use.

Hygiene in endoscopy
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Comprehensively safe

Effectiveness of disinfection processes

Sources: 
 
1.   Schmidt V, Beilenhoff U, Jones A, Krüger S. Leitlinie zur Validierung maschineller Reinigungs-Desinfektionsprozesse zur Aufbereitung thermolabiler Endoskope.  
      Zentralsterilisation Suppl. 3/2011 
 
2.   Hygcen Germany. Test report Thermoshield NR, Thermoshield Desinfektant according to Robert Koch Institute guideline  
      "Anforderungen an die Hygiene der Aufbereitung von Medizinprodukten” (Hygiene requirements for the reprocessing of medical devices). Washer-disinfectors - Part 5:  
      Test soilings and methods for demonstrating cleaning effectiveness (ISO / TS 15883-5: 2005), SOP 16-008. Schwerin 2019 
 
 
 

To keep the risk of infection from flexible endoscopes as low 
as possible, comprehensive efficacy requirements apply to 

chemical and chemo-thermal reprocessing.

Required efficacy spectra

Flexible endoscopes generally tolerate a maximum reprocessing 
temperature of 60 °C. If sterilization is not performed after 
disinfection to protect the material, a comprehensive disinfection 
effect must be ensured for semicritical medical devices. This 
includes, for example, virucidal activity and thus the inactivation 
of enveloped and non-enveloped viruses. 
 

The essential requirements for disinfectants for the reprocessing 
of thermolabile endoscopes are regulated in the national and 
international recommendations and guidelines of KRINK/BfArM 
and ESGENA as well as the European standards EN 15883-4 
and EN 14885. The concentration and exposure time of the 
disinfectant must be strictly adhered to according to the 
manufacturer's instructions. 

Disinfectants must have at least the following efficacies [1]: 
   Bactericidal 
   Levurocidal; effective against yeasts/candida (C. albicans) 
   Tuberculocidal; effective against Mycobacterium/ 

      M. terrae  
   Virucidal; effective against enveloped and non-enveloped 

      viruses 
 
In justified cases, the following efficacies may also be required: 

   Fungicidal; effective against molds  
   Aspergillus niger and against C. albicans 
   Mycobactericidal (effective against M. terrae and M. avium)  
   Sporicidal 

 
In the above point, the KRINKO/BfArM recommendation on 
hygiene requirements for the reprocessing of medical devices 
deviates from the guidelines for the validation of automated 
washer-disinfection processes for the reprocessing of 
thermolabile endoscopes as well as from the European 
strategies and harmonized EN standards and basically 
requires sporicidal efficacy. 

In principle, any patient can be an asymptomatic carrier of 
infectious agents. This includes, for example, colonization 
with the intestinal microbe Clostridioides difficile.  
 
The pathogen strain ribotype 027, which leads to severe 
courses of disease and increased mortality, is considered 
particularly dangerous. This is a risk that should be 
considered depending on the intervention. PERFEKTAN 
ACITVE* for manual disinfection inactivates C. difficile 
and also C. difficile R027 in 5 minutes at 1.5% con-
centration and in 15 minutes at 1% concentration -at 
low as well as high load.  
 
For THERMOSHIELD NR*  and THERMOSHIELD 
DESINFEKTANT* the process certificate according to 
15883-5 proves: 2005 [2] demonstrated the sporicidal 
efficacy of the chemo-thermal treatment program.  
 
 
 
* For professional use only by personnel with corresponding specialist 
knowledge according to national directives.

Sporicidal disinfection

Hygiene in endoscopy
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The right failure concept

Manual reprocessing involves significantly more contamination 
risks than mechanical reprocessing. Experts thus recommend 
chemical disinfection of endoscopes using the immersion bath 
method primarily as a fail-safe concept. In order to achieve high, 

preferably consistent quality in manual reprocessing procedures, 
the work steps are carried out according to standard operating 
procedures (SOP) and documented with a validation report.

Manual disinfection

Source: 
 
Guideline for validation of manual cleaning and manual chemical disinfection of medical devices. 2013.  
Prepared by DGKH – Deutsche Gesellschaft für Krankenhaushygiene DGSV – Deutsche Gesellschaft für Sterilgutversorgung AKI –  
Arbeitskreis Instrumentenaufbereitung in cooperation with VAH – Verbund für angewandte Hygiene 
 
 
 

In manual disinfection, compliance with certain parameters 
is essential for disinfection success and safety: 
 

   Selection of the required spectrum of activity (at least 
     bactericidal, fungicidal, mycobactericidal and virucidal 
     efficacy) 
 

   Compliance with the manufacturer's specified  
     concentration and exposure time  
 
 

   Observance of personnel protection  
     [PPE, avoid odors (ventilation, closed treatment vats)] 
 

   Renewal of the disinfectant solutions  
    (in case of soiling; at least every working day) 
 

   Ensure dosing accuracy by using dosing equipment and aids 

Observe specifications

To ensure that the success of manual disinfection is traceable, 
the professional societies* have developed the guideline for 
the validation of manual cleaning and manual chemical 
disinfection of medical devices [1]. It provides information 
on the legal background, helps with the creation of work 
instructions and their validation, and offers detailed checklists 
on all aspects of manual reprocessing, from the constructional 
and technical requirements to the testing steps within the 
scope of validation. 
 
 
 

If the disinfection step is not followed by sterilization, the 
guideline recommends using products based on aldehydes 
or peracetic acid. PERFEKTAN ACTIVE** generates the active 
ingredient peracetic acid from a completely soluble powder 
that is used in a mildly alkaline solution. The disinfectant 
solution has a comprehensive effect including sporicidal 
action, is convenient to use and has excellent material 
compatibility. 
 

 

Guideline for manual reprocessing

*DGKH – Deutsche Gesellschaft für Krankenhaushygiene 
DGSV – Deutsche Gesellschaft für Sterilgutversorgung 
AKI – Arbeitskreis Instrumentenaufbereitung 
 

in cooperation with the 
VAH – Verbund für angewandte Hygiene 
**For professional use by personnel only  
with appropriate expertise according to national guidelines. 

Hygiene in endoscopy
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Best practice

Sources: 
 
1.   German Ordinance on the Installation, Operation and Use of Medical Devices (Medizinprodukte-Betreiberverordnung - MPBetreibV) in the version of the announcement  
      of August 21, 2002 (Federal Law Gazette I p. 3396), as last amended by Article 7 of the Ordinance of April 21, 2021 (German Federal Law Gazette I p. 833) 
 
2.   Recommendation of the Commission for Hospital Hygiene and Infection Prevention (KRINKO) at the Robert Koch Institute (RKI) and the Federal Institute for Drugs  
      and Medical Devices (BfArM). Hygiene requirements for the reprocessing of medical devices German Federal Health Gazette 2012· 55:1244–1310  
 
3.   Schmidt V, Beilenhoff U, Jones A, Krüger S. Leitlinie zur Validierung maschineller Reinigungs-Desinfektionsprozesse zur Aufbereitung thermolabiler  
      Endoskope Zentralsterilisation Suppl. 3/2011 
 

Automated reprocessing

Automated reprocessing is the gold standard of endoscope 
reprocessing. This is because chemo-thermal cleaning and 
disinfection in the WD-E not only simplifies processes, but 
also ensures a consistent, standardized procedure and seamless 
documentation. The manufacturer's instructions for the 
equipment and the process chemistry must also be observed 
during automated reprocessing. Depending on the machine, 

different program sequences are possible. The cleaning and 
disinfection processes must be validated in accordance with the 
requirements of the Medical Devices Operator Ordinance 
(MPBetreibV) [1] and the recommendations of KRINKO/BfArM 
[2]. The procedure for validation is described in DIN EN ISO 
15883-4 and in the guidelines of German professional societies. 
[3] 

Operators must therefore ensure that 
 

   efficient cleaning is carried out before disinfection 
     and sterilization, if necessary  
 

   quality management is established 
 

   validations and re-qualifications  
     are carried out 
 

 
 

   the periodic routine tests to be carried out as  
     part of the validation and during the renewed  
     qualification are defined and documented 
 

   the personnel entrusted with the reprocessing  
     has the required expertise 
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Cold Concentration: 5 %

Active substance:
Neutral cleaner

Contact time: 5 Min.

Temperature: 50 °C

Kalt Concentration: 1,0 %

Active ingredient:
Glutaraldehyd 10 %

Contact time: 5 Min.

Temperature: 55 °C

Cold ca. 40 – 55 °C if necessary, 
manual 

20 °C

40 °C

60 °C

Le
ak

ag
e 

te
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Program example in the WD-E with THERMOSHIELD® NR and THERMOSHIELD® DESINFEKTANT

THERMOSHIELD® NR* and 
THERMOSHIELD® DESINFEKTANT* 
achieve comprehensive efficacy 
in the WD-E process in accordance 
with national and international 
recommendations and guidelines 
of KRINKO/BfArM and ESGENA 
as well as the European standards 
EN 15883-4 and EN 14885 inclu-
ding sporicidal properties. The 
low aldehyde content minimizes 
odor nuisance.

*For professional use only by personnel with corresponding specialist knowledge according to national directives.

Hygiene in endoscopy
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Ensuring quality

Medizingeräte wie z. B. Blutdruckgerät  
(falls nicht personenbezogen verwendet)

1 x täglich Wischdesinfektion des Bodens  
(vor allem bei multiresistenten Keimen)

To reduce the risk of transferring infectious agents during 
endoscopic procedures as much as possible, the entire repro-
cessing, including the WD-E, must be subjected to regular 
microbiological checks.  
 
A microbiological check is required at least once a year for 
each endoscope. Specific procedural instructions are contained 
in the guidelines of the Gastroenterology and Endoscopy 
Nurses and Associates (ESGENA) together with the European 
Society of Gastrointestinal Endoscopy (ESGE) [1] and the 
recommendations of the Deutsche Gesellschaft für Kranken-
haushygiene (DGKH) in collaboration with other professional 
societies. [2]  
 

Microbiological testing of the endoscopes is performed in 
two steps: 
 
1. Swab samples.  
These only allow qualitative detection of the microorga-
nisms present. 
 
2. Fluid samples.   
These allow quantitative detection of specific microorganisms. 
 
 

Microbiological controls

Source: 
 
1.   Beilenhoff U, Neumann CS, Rey JF, Biering H, Blum R, Schmidt V and the ESGE Guidelines Committee.  
      ESGE-ESGENA guideline for quality assurance in reprocessing: Microbiological surveillance testing in endoscopy. Endoscopy 2007;39: 175-181 
 
2.   Deutsche Gesellschaft für Krankenhaushygiene (DGKH). Communications of the Board of Directors. Hygienisch-mikrobiologische Überprüfung  
      flexibler Endoskope nach ihrer Aufbereitung (Hygienic-microbiological inspection of flexible endoscopes after their reprocessing). Hyg Med 2010, 35 (3): 75-79. 
 
 
 
 

Procedure according to DGKH [2]

Sampling 
Implementation: 2 people, aseptic conditions 
(PPE, hand disinfection). Sequence: First swab sample, 
then liquid sample 

 
Processing 
1. Reading in each case after 24 h, 36 ± 1°C. 
2. Reading after 44 ± 4 h, 36 ± 1°C 

 
Swab sample: Smear on blood agar plates and  
enrichment in BHI-Boullion 
Flush test:  Filtration and incubation on blood 
agar plate; plating on selective culture medium 

 
Evaluation 
Swab samples: One result assessed per smear. 
Microbial growth on selective culture media = more 
positive Findings per species. 

 
Fluid samples:  Counting the microbes.  
Result of CFU/ml filtered sample 

 
 
 

Findings 
Permissible colony count = < 20 CFU per channel. The 
following microbes must not be detectable: Escherichia 
coli, other enterobacteria, enterococci, Pseudomonas 
aeruginosa and other pseudomonads, nonfermenters, 
nosocomial infectious agents such as Staphylococcus 
aureus, mycobacteria and Legionella, greening 
streptococci* 

 
Interpretation 
Microbial growth indicates sources of error, e.g: 
Fecal bacteria to lack of cleaning; pseudomonads 
and nonfermenters to poor quality final rinse 
water. Skin and environmental microorganisms to 
poor storage and/ or inadequate hand hygiene. 

 
 

 
* for endoscopes that are used for examination in microbially  
non- populated areas of the upper gastrointestinal tract or  
respiratory tract (according to risk analysis). 

Hygiene in endoscopy
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Safety every step of the way

Products for reprocessing endoscopes

From rough cleaning at the light source to final disinfection: 
Dr. Schumacher products for cleaning and disinfecting 
endoscopes offer safe and user-friendly solutions for every 

process step. All  products comply with national and 
international standards and recommendations - for the 
greatest possible patient and personnel protection.

Manual cleaning 
 
PLURAZYME® EXTRA 
Multi-enzymatic cleaner for reprocessing  
surgical instruments and endoscopes 
 
MANUSHIELD CLEANER 
Liquid cleaner for instruments and endoscopes 
 
 
Manual disinfecting cleaning 
 
PERFEKTAN® ENZYME 
Multi-enzymatic disinfecting cleaner for reprocessing  
instruments and endoscopes 
 
 
Disinfection wipe systems 
 
Non-woven tissue dispenser systems for  
soaking liquids for cleaning: 
 
ONE SYSTEM BASIC 
Compact disposable disinfection wipe dispenser system   
 
ECO WIPES 
Reusable disinfection wipe dispenser system 
 
 
Manual disinfection 
 
PERFEKTAN® ACTIVE 
Powder concentrate for instrument disinfection 
 
DESCOTON EXTRA 
Disinfectant for instruments and endoscopes 
 
 

Automated reprocessing 
 
THERMOSHIELD® FLEX 
Cleaner for chemo-thermal endoscope reprocessing 
 
THERMOSHIELD® DESINFEKTANT 
Disinfectant for the chemothermic 
endoscope reprocessing 
 

Hygiene in endoscopy
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Endoscopy room

Reprocessing room unclean side

Reprocessing room clean side

Hygiene in endoscopy
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Manual pre-cleaning?

MANUSHIELD  
CLEANER
Liquid cleaner for instruments and endoscopes

pH-neutral and gentle to materials  

Good cleaning strength and easy to integrate  

Fragrance-free 

 

 

 
 

PLURAZYME® EXTRA
Multi-enzymatic cleaner for reprocessing  
surgical instruments and endoscopes 

Active cleaning and new fragrance make reprocessing easier     

Value preservation of the instruments through neutral pH value  

and coordinated cleaning complex     

Very good non-fixing cleaning – ideal for pre-cleaning     

  

 
 

 
 

Depending on the degree  
of contamination

0.4 - 2 % (4 ml/l - 20 ml/l) max. 40°C min. 5 min 
Recommendation for ultrasonic baths: 0.25 % (2.5 ml/l)  
max. 40°C min. 5 min 

Dosage recommendation

Dispenser bottle 

Bottle 

Canister 

12 

6 

3 

 

1 L 

2 L 

5 L 

00-138-010 

00-138-020-02 

00-138-050-02 

 

Single unit Delivery Unit Content REF

Read label before use.

New in 
Q2/2022

Application recommendation for cleaning endoscopes as 
well as medical and surgical instruments:  
1% (10 ml/l). Depending on the contamination: 

0.25% (2.5 ml/L) - 5% (50 ml/L).

Dosage recommendation

Bottle 

Canister 

6 

3 

 

2 L 

5 L 

tbd 

tbd 

 

Single unit Delivery Unit Content REF

Read label before use.
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Disinfecting pre-cleaning

PERFEKTAN® ENZYME
Multi-enzymatic disinfecting cleaner  
for reprocessing instruments and endoscopes 

High level of material compatibility through a neutral pH value 

For effective non-fixing enzymatic pre-cleaning 

Disinfectant effect with pleasant scent 

 
 
 

Spectrum of activity and contact times

Bacteria and yeast

5 min 15 min

Application recommendation for instrument disinfection: Bactericidal, yeasticidal* VAH/EN high load 

*including Phase 2 Stage 1 and Phase 2 Stage 2 tests (quantitative suspension tests and practical microbe carrier tests)

 1 % 

Enveloped viruses

EN 14476 

EN 17111

high and low load 

high and low load

0,5 % 

0,5 % 
begrenzt viruzid

Dispenser bottle 

Bottle 

Canister 

12 

6 

3 

 

1 L 

2 L 

5 L 

00-128-010 

00-128-020 

00-128-050 

 

Single unit Delivery Unit Content REF

For professional use only by personnel with corresponding specialist knowledge according to national directives.

100 g contains:  0.5 g didecyl dimethyl ammonium carbonate; 17.5 g N,  
N-didecyl-N-methyl-poly(oxyethyl)ammonium propionate
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Manual disinfection

PERFEKTAN® ACTIVE
Powder concentrate for instrument disinfection

Very good material compatibility 

Rapid disinfection due to oxidative action system 

Completely soluble 

 

 

 
 
 

VAH 

ÖGHMP 

RKI/DVV 

IHO 

Effective spectrum and exposure times

Bacteria and yeasts

High load 

High load 

High load 

High load 

Low load 

High and low load 

1 % 

2 % 

1 % 

0,5% 

1 % 

5 min. 15 min. 30 min. 60 min.

2 % 

3 % 

 

0,5% 

1 % 

1 % 

 

VAH/EN  

VAH/EN 

VAH/EN 

EN 17126 

Application recommendation for instrument disinfection: bactericidal, levurocidal* 

Application recommendation for instrument disinfection: tuberculocidal (Mycobacterium terrae)* 

Application recommendation for instrument disinfection: fungicidal (Aspergillus brasiliensis)* 

Sporicidal” Clostridium difficile ribotype 027) 

Sporicidal (B. subtilis) 

 

1,5 % 

1,5 % 

1 % 

1 % 

2 % 

Viruses 

Low load 0,5 % 1,5 % 

 

Virucidal

*including Phase 2 Stage 1 and Phase 2 Stage 2 tests (quantitative suspension tests and practical microbe carrier tests)

EN 14476 / EN 17111 2 % 

Sachet 

Bucket 

100 

6 

 

40 g 

1 Kg 

00-155-0004 

00-155-010 

 

Single unit Delivery unit Content REF

Active ingredient:   Peracetic acid prepared from tetraacetylethylenediamine and sodium per-
carbonate (in-situ) > 850 ppm (1% solution)

*For professional use only by personnel with corresponding specialist knowledge according to national directives.

Fill the immersion bath with 4 l of water of suitable 
quality according to national guidelines and a 
temperature < 30 °C. 
 

Add 2 x 20g powder with enclosed dosing aid to 
the water and completely dissolve powder by 
stirring several times. 

 

After 15 min, the active ingredient peracetic acid has 
formed and the working solution is ready for use.

2 x 20 g 
=̂ 1% Aktivation

Prepare PERFEKTAN ACTIVE 1% working solution

4 L



DESCOTON EXTRA
Disinfectant for instruments and endoscopes

Virucidal according to RKI/DVV 

Formaldehyde-free concentrate 

Suitable for final disinfection 
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Manual disinfection

Effective spectrum and exposure times

Bacteria and yeasts

30 min 60 min

Application recommendation for instrument disinfection: bactericidal, levurocidal* 
 
Application recommendation for instrument disinfection:  
tuberculocidal, mycobactericidal (M. avium, M. terrae)* 

Application recommendation for instrument disinfection: virucidal*

VAH 

EN 14348 / EN14563 

EN 14476 / EN 17111 

 

High load 

High and low load 

Low load 

3 % 2 % 

3 % 

2,5 % 

Viruses

EN 14476 

EN 17111

Low load 

Low load

2,5 % 

0,5 % 
Virucidal

Dosage bottle 

Bottle 

Canister 

10 

6 

3 

 

1 L 

2 L 

5 L 

00-150-010 

00-150-020-01 

00-150-050 

 

Single unit Delivery unit Content REF

For professional use only by personnel with corresponding specialist knowledge according to national directives.

*including Phase 2 Stage 1 and Phase 2 Stage 2 tests (quantitative suspension tests and practical microbe carrier tests)

100 g solution contains: 12 g Glutaral. Contains: 5 - 15% anionic surfactants.

Dr. Schumacher application technology

With a team of experienced application engineers, 
Dr. Schumacher GmbH provides support in all questions of 
process chemistry as well as machine manufacturers in 

performance qualification and the adaptation of program 
sequences. Information and contact: E-mail: info@schumacher-
online.com; T +49 5664 9496-0



THERMOSHIELD®  
DESINFEKTANT
Disinfectant for the chemothermic  
endoscope reprocessing 

user-friendly due to very low aldehyde content 

Minimal odor nuisance 

Gentle on material for flexible endoscopes 

 

 

 

 
 

THERMOSHIELD® FLEX
Cleaner for chemo-thermal endoscope reprocessing

Suitable for sensitive materials 

Neutral pH value saves additional neutralizing agent 

Especially for flexible endoscopes 
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Automated reprocessing

Flat canister 

Bung plastic barrel 

3 

1 

 

5 L 

200 L 

tbd 

tbd 

 

Single unit Delivery unit Content REF

Flachkanister 

Drumtainer

3 

1 

 

5 L 

200 L 

00-134-050-01 

00-134-FD200 

 

Single unit Delivery unit Content REF

Read label before use.

100 g solution contains: 10 g Glutaral.

For professional use only by personnel with corresponding specialist knowledge according to national directives.

Effective spectrum and exposure times

Bacteria and yeasts

55 °C low load

5 min. 7,5 min.

0,75 % EN
Application recommendation for instrument disinfection*.  
Bactericide, levurocide, tuberculocide, mycobactericide, fungicide 

Viruses

55 °C low load 1 % ENApplication recommendation for instrument disinfection*: virucide**

*including Phase 2 Stage 1 and Phase 2 Stage 2 tests (quantitative suspension tests and practical microbe carrier tests) 
 
**Virucidal efficacy according to EN 14476 / EN 17111 meets the standard according to the requirements for hygiene during reprocessing 
of medical devices (KRINKO, BfArM), incl. virucidity according to RKI-DVV-guideline 

New in 
Q1/2023



Disinfection wipe systems

ECO WIPES
Reusable non-woven tissue dispenser system

Refillable dispenser system 

Hygienic storage and removal of the wet wipes 

Robust material made of plastic 

Dishwasher safe up to 93° C 
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ONE SYSTEM BASIC
Compact disposable disinfection wipe dispenser system

Flexi-packing with increased stability for 
particularly easy handling and level control 
 
Filled with DESOTEX non-woven cloths for impregnation with 
disinfectants 
 
Ready for use after 15 minutes - even in areas with 
special risk of infection - at 42 days service life 

 
 
 

 
 
 

 

Shelf life 
6 weeks 
Tested* 

*Tested with all obligatory test microbes of EN 16615 (bactericidal/levurocidal)

Quickstart 
15 min 

Function* 

ONE SYSTEM BASIC 4 120 wipes 17.5 x 36 cm 00-915-OSEB120-01 

Single unit Delivery unit Content REF

Dispenser bucket 

Dispenser bucket 

Dispenser bucket, square 

Wall holder 

1 

6 

1 

1 

unfilled 

unfilled 

unfilled 

 

00-915-SE001 

00-915-SE002 

00-915-SE003 

00-902-EIM 

Single unit Delivery unit Content REF

Wipes roll  

Wipes roll  

Wipes roll  

 

3 

6 

3 

 

100 wipes30 x 32 cm 

100 wipes 30 x 32 cm 

50 wipes 30 x 32 cm 

 

00-915-REW10003-01 

00-915-REW10006-01 

00-915-REW5003-01 

 

ECO WIPES TÜCHER Delivery unit Content REF
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Dr. Schumacher GmbH 

Am Roggenfeld 3 

34323 Malsfeld 

Germany 

T +49 5664 9496-0 

F +49 5664 8444 

internationalsales@schumacher-online.com 

 

www.schumacher-online.com


