
REPROCESSING
UROLOGICAL 
ENDOSCOPES

ARE YOU AWARE OF THE IMPACT?



REPROCESSING IN 
THE ENDOSCOPY 
SUITE PRESENTS 
MANY CHALLENGES 
TO STAFF, 
PATIENTS AND THE 
ENVIRONMENT

Urological endoscopes, including cystoscopes 

and ureteroscopes are classed as semi-critical 

devices due to contact with intact mucous 

membranes and therefore require high-level 

disinfection during reprocessing1. However, 

high-level disinfectants (HLDs) are categorised as 

hazardous and pose an inherent risk to both 

reprocessing personnel and patients exposed to 

the chemicals. High quantities of personal 

protective equipment (PPE), reprocessing 

cleaning materials and harmful chemicals bear a 

heavy environmental burden, where toxic 

chemicals released in the environment also have 

long-lasting effects on the aquatic environment. 

With zero reprocessing, single-use endoscopy 

solutions at Ambu eradicate such concerning 

challenges to ensure patient and staff safety are 

not compromised while forging the way with 

environmental sustainability. 

02

04	� Occupational health hazards associated 

with reprocessing chemicals 

06	 Patient hypersensitivity induced with 

	 Ortho-Phthalaldehyde 

08	� Environmental risks associated with 

endoscope reprocessing 

12	� Single-use endoscopy solutions 

14	 Ambu’s commitment to sustainability



	 Peracetic Acid

		  Severe skin burns

		  Severe eye damage

		  Respiratory irritation

		  Drowsiness and dizziness

	 Ortho-phthalaldehyde

		  Skin irritation 

		  Gastro intestinal tract irritation

Sensitising hazard of reprocessing chemicals 
capable of causing occupational asthma4
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Reprocessing chemical

Rapicide® (Glut) Cidex® OPA RapicideTM OPA
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Healthcare workers reprocessing Urological 

endoscopes are often having to handle and come 

into contact with high-level disinfectants, in order to 

minimise cross-contamination1. In doing so, staff 

are continually exposed to toxic HLDs day after day, 

increasing their risk to occupational asthma (OA).

Glutaraldehyde (Glut), a well-known asthmagen, 

was withdrawn from UK market, with the aim to 

eliminate OA3. However, alternative reprocessing 

chemicals used in NHS endoscopy units, including 

ortho-phthalaldehyde (OPA) is also capable of 

causing OA3. In addition, Peracetic Acid (PA) is 

associated with further occupational hazards.4

 

“17,000
Estimated new UK cases of self-reported 
‘breathing or lung problems’ caused or 
made worse by work...substantial 
proportion may be work-related asthma”2

174
Estimated new UK 
cases of OA in 20192

OCCUPATIONAL 
HEALTH HAZARDS 
ASSOCIATED WITH 
REPROCESSING 
CHEMICALS

HEALTH HAZARD 
EVALUATIONS

LOCATION: Kaleida Health-Buffalo General Hospital, New York

HIGH-LEVEL DISINFECTANT: PA

Health problems identified were headache, shortness of 

breath, eye irritation, and diminished sense of smell. 

Concentrations of PA were thought to be low (less than 0.2 

ppm). Two workers reported prior chemical burns from 

contact with Steris 40TM Sterilant Concentrate.5

LOCATION: Marseille University Hospital, France

HIGH-LEVEL DISINFECTANT: PA

Subject No.1: Soon after beginning employment, a 48-year-old 

anaesthetist nurse reprocessing endoscopes in an endoscopy 

unit suffered from rhinorrhoea, conjunctivitis and dry 

cough.

Subject No.2: A 47-yr-old auxiliary nurse in an endoscopy unit, 

performing decontamination procedures 3 times daily 

developed chest tightness, rhinorrhoea, and conjunctivitis. A 

positive result of the specific inhalation challenge test to PA 

confirmed the diagnosis of occupational asthma.6

LOCATION: University Institute of Cardiology and Respirology 

of Quebec, Canada

HIGH-LEVEL DISINFECTANT: OPA

A 55-year-old reprocessing personnel whom regularly handled 

Cidex® OPA for the HLD of endoscopes attended an 

emergency department with dyspnoea, wheezing, 

conjunctival redness and low peak expiratory flow.7

PUTTING STAFF 
SAFETY FIRST
The single-use Ambu® aScope™ 4 

Cysto minimises the risk of 

cross-contamination by ensuring 

sterility straight from the pack. In 

addition, our single-use scopes 

eliminate reprocessing and the 

associated exposure to 

hazardous HLDs, thereby 

ensuring staff safety.

The health 
and safety of 

endoscopy staff 
should not be 

compromised.

HLD OCCUPATIONAL 
HAZARDS SUMMARY3-7 
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During reprocessing, the final 
rinse stage is designed to 

eliminate any remaining traces of 
high-level disinfectant, however, 

traces can and do remain. The 
use of ortho-phthalaldehyde is 

contraindicated for reprocessing 
Urological endoscopes in 

patients with a 
history of bladder 

cancer.13-19

PATIENT HYPERSENSITIVITY INDUCED 
WITH REPROCESSING CHEMICAL 
ORTHO-PHTHALALDEHYDE
When considering patient safety concerns regarding reprocessing chemicals, the 
most important factor is biocidal efficacy. However, the inherent risk of toxic 
reprocessing chemicals on patients post-cystoscopy must also be considered. 

PUTTING PATIENT 
SAFETY FIRST
The Ambu® aScope™ 4 Cysto offers 

guaranteed sterility with no reprocessing, 

eliminating the use of toxic high-level 

disinfectants including OPA and the inherent 

risk of anaphylaxis-like reactions in patients 

with bladder cancer. Patient safety always 

comes first with our single-use solution, 

where the flexible cystoscopy procedure is 

performed with a single-use sterile 

cystoscope opened straight from the 

package just for them.

24 
PATIENTS34 

PATIENTS
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Out of approximately 1 million Urological 

procedures worldwide, the Medicines and 

Healthcare products Regulatory Agency (MHRA) 

and US Food and Drug Administration (FDA) has 

increasingly reported anaphylaxis-like reactions 

(including nausea, hypotension, vomiting, 

breathing difficulty, eye irritation, dizziness, and 

anaphylactic shock) after repeated cystoscopy 

procedures (typically after 4-9 treatments) in 

24 and 34 patients, respectively20-31. In all cases 

the manufacturer has indicated that the 

instruments had been manually re-processed.



The Department of Health Technical 

Memorandum for Decontamination of

flexible endoscopes highlight seven 

critical stages that need to be performed 

during each reprocessing cycle, 

increasing the time to clean reusable 

endoscopes, PPE used, and 

environmental impact.1,10 

FREQUENT PPE 
CHANGES ARE 
RECOMMENDED 
DURING MOST 
REPROCESSING STEPS
The use of PPE during reprocessing is crucial 

for eliminating infectious endoscope 

contaminants. However, continued use of 

contaminated gloves increases the risk of 

cross-transmission of healthcare-associated 

pathogens among healthcare staff and the 

clinical environment8. Due to this, frequent 

changes of PPE are recommended during 

reprocessing to prevent cross-contamination.1,9,10

 

1 2 3 4 6 7
More than

100
steps

5

PRECLEANING

Fresh PPE must be 
worn. Wipe the outside 
of the endoscope with 

disinfectant wipes,  
flush channels

MANUAL LEAK 
TEST

Fresh PPE must 
be worn. Detect 
 internal/external  

damage

MANUAL  
CLEAN

Fresh PPE must  
be worn. Change  

PPE and wash hands 
after manual cleaning

VISUAL  
INSPECTION

If cleaning verification 
test fails, change  
PPE and re-clean 

endoscope immediately

1 2 3 4 6 7
More than

100
steps

5

AUTOMATED CLEANING & 
HIGH-LEVEL DISINFECTION

For patients with definite/probable 
vCJD, single-use disinfectant 

should be used

Gloves should be changed 
between loading and unloading an 
endoscope into and from an AER

DRYING 
& STORAGE 

Dry external surfaces, 
flush channels with 
alcohol, purge with 

HEPA filtered air 

INSPECTION, 
VALIDATION, 

TRACK & TRACE & 
SURVEILLANCE 

REPEAT PER 
PROCEDURE1,10

1 2 3 4 6 7
More than

100
steps
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ENVIRONMENTAL 
RISKS ASSOCIATED 
WITH ENDOSCOPE 
REPROCESSING

The incineration of clinical 
waste generated from 
reprocessing one endoscope 
has high primary energy 
consumption and 
CO2 emissions,

adversely impacting 
our environment.11

PPE & CLEANING MATERIALS REQUIRED  
DURING ONE REPROCESSING CYCLE10 QUANTITY

Hair cover 2

Pop-up face shield 2

Gloves (pair) 4

Extended-cuff gloves 1

Impermeable gown or apron 2

Shoe covers 2

Cloth (lint free) 6

Container 2

Disinfectant wipes 10

Transport container 2

Transport container liner 1

Syringe 4

Single-use port/valve brush 1

Single-use channel brush 1

ATP water effluent test (cleaning verification) 1

MEC test strips (for AER) 1

Mesh bag 1

Towels to line counter 2

Label 1

10
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How much PPE and cleaning 
materials are used during the 
reprocessing cycle of one 
reusable endoscope? 

Reprocessing guidelines state that 

personnel should wear full PPE when 

reprocessing endoscopes1. Furthermore, 

personnel should don fresh PPE during 

different steps of the reprocessing 

cycle.10



Drying and storage

Automated cleaning
& HLD

Leak testing, 
manual cleaning 

& visual inspection

Precleaning

Volume (ml)

0 200 400 600

HLDDetergent Isopropyl alcohol

The aScope™ 4 Cysto 
removes the reprocessing 
encumbrance, thereby 
eliminating all 
reprocessing waste, 
including 
decontamination 
consumables and 
chemicals. 

LARGE VOLUMES OF 
HAZARDOUS CHEMICALS 
ARE USED THROUGHOUT  
THE REPROCESSING 
CYCLE OF A REUSABLE 
ENDOSCOPE12

With zero reprocessing, single-
use endoscopy solutions 

eradicates the release of toxic 
chemicals to the environment 

thus protecting aquatic wildlife, 
microbial ecology and crucial 

waste water treatment processes. 

HIGH TOXICITY OF 
REPROCESSING CHEMICALS 
TO AQUATIC ENVIRONMNENT

Chlorine Dioxide
e.g. Tristel™

Peracetic Acid
e.g. RapcideTM PA, Aperlan 
(LancerTM), Steris 40™
Sterilant Concentrate

Ortho-phthalaldehyde 
e.g. Rapcide™ OPA, 
CIDEXTM OPA

2.5% Glutaraldehyde
e.g. Rapicide™ (Glut)

Low hazard Medium hazard Special case
COSHH Essentials 
Hazard Group3

Reprocessing 
Chemical base
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Aquatic Hazard: Toxicity of reprocessing chemicals 
towards water organisms with lasting effects4

Reprocessing chemicals used 
in NHS endoscopy suites are 
classified by the Health and 
Safety Executive as medium-
special case COSHH 
Essentials Hazard Group3. 
Disinfectants entering into 
wastewater have adverse 
environmental effects on 
aquatic systems due to high 
toxicity, bioaccumulation and/
or low biodegradability.4 
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Our sustainability targets are

TAKING A STAND ON 
THE ENVIRONMENT
Ambu continuously seeks new ways to promote 
the circular economy and to grow sustainably.

We are committed to supporting all of the UN Global Compact’s 17 
Sustainable Development Goals (SDGs) and have a special focus on 
the below 4 SDGs, where we believe we will be able to have the 
biggest impact.

AFFORDABLE AND CLEAN ENERGY
Ambu sources operational electricity,  
in part, from renewable sources.

GOOD HEALTH AND WELL-BEING
Ambu takes actions that help reduce 
contamination of the air, water and soil.

DECENT WORK AND ECONOMIC GROWTH 
Ambu takes actions to contribute to improving 
resource efficiency in production and consumption, 
and strives to decouple economic growth from 
environmental degradation.

RESPONSIBLE CONSUMPTION AND PRODUCTION 
Ambu takes actions to achieve sound environmental 
management of all waste and chemicals throughout 
their life cycle, and to significantly reduce their 
release to air, water and soil.

Ambu also contributes by reducing waste generation 
through reduction,recycling and reuse.

12 RESPONSIBLE 
CONSUMPTION 
AND PRODUCTION

10 REDUCED 
INEQUALITIES 11 SUSTAINABLE CITIES 

AND COMMUNITIES

16 PEACE, JUSTICE 
AND STRONG 
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ACTION 17 PARTNERSHIP 

FOR THE GOALS
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Ambu was founded 
over 80 years ago with 
a mission to make a 
difference in patients’ 
lives and to change the 
world for the better.
We carry this legacy with us  
and feel a responsibility towards 
future generations to seek 
sustainable paths for our 
business. We strive to set  
the standard for sustainability 
in the area of single-use  
medical devices.

Juan José Gonzalez, CEO 

100% phthalate-
free products 

by 2020

COMPLETED

95% of new 
products released 

after 2025 to be 
PVC-free

PVC

100% recyclable, reusable 
or compostable packaging 

applied by 2025*
*if solutions and/or technology exists

Work towards reducing 
our carbon emissions by 
50% by 2025 compared 

to 2019 baseline

SINGLE-USE ENDOSCOPY 
SOLUTIONS
Ambu believes that single-use endoscopy solutions for Urology procedures, such as 
the Ambu® aScope™ 4 Cysto,  should perform like conventional ones, only with the 
added advantages of increased availability and improved patient safety. 

With single-use, there is no need for reprocessing or repair, which eliminates these costs and frees up 
resources, allowing staff to relocate their time to assist on more procedures. In addition, single-use 
endoscopy eradicates the handling and disposing of toxic, hazardous reprocessing chemicals and 
associated waste, thereby protecting HCP and our environment.

Ready when 
you are

No need for 
reprocessing and 
repairs, improves 
productivity and 

optimises workflow

Cost-minimising
No reprocessing 
and associated 

costs

Ensured patient  
and staff safety 

Single-use eliminates 
reprocessing and the 

exposure of hazardous 
HLDs to both patients 

and staff

Eliminates 
reprocessing 

waste
Eliminates waste 

 from excessive PPE,  
chemicals and 

decontamination 
consumables

Minimise 
environmental 

impact
No reprocessing 

chemicals eradicates  
the disposal of toxic 
chemicals in the air,  

and water, protecting 
our environment

Guaranteed 
sterility

Minimise the risk 
of patient  

cross-contamination 
with a brand new 
single-use sterile 

cystoscope for every 
procedure

Find out more about 
our single-use 
endoscopy solutions:
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INNOVATIVE SUSTAINABILITY 
PARTNERSHIPS
As we work toward future possibilities for safe processing and 

recycling of endoscopes, we seek other ways to contribute to 

the circular economy.

A plastic-neutral partnership between Ambu and  

Plastic Bank®

Plastic Bank® is an organisation that builds ethical 
recycling ecosystems and reprocesses the materials for 
reintroduction into the global manufacturing supply chain. 
Ambu will prevent over 100 tons of plastic from entering 
the ocean in partnership with Plastic Bank®.

Facts:

- 	� Collectors in coastal communities in the Philippines 
and Indonesia gather plastic waste that otherwise would 
have ended up in the ocean in exchange for a premium.

- 	� The quantity of plastic collected will correspond to the 
amount of plastic used in all of the Ambu single-use 
aScope products in EMEA and Latin America 
throughout the year.

- 	�� Plastic Bank’s blockchain platform, Alchemy™, ensures 
that the amount of plastic collected is transparent and 
traceable.

Operation Clean Sweep® (OCS)

An international program designed to prevent and help 
keep plastic litter materials out of the marine environment. 
Signing with OSC commits Ambu to handle plastic pellets, 
flakes and powders that pass through manufacturing 
facilities with the care they deserve, so they do not end up 
in a body of water.

Facts:

- 	� Pellet spills can occur at all stages along the plastics  
value chain.

- 	� Stages where spills can occur include production, 
handling, transportation, conversion and recycling.

“Imagine if, through our 
product design efforts, 
we could provide 
sustainable solutions 
that make a positive 
impact on the 
environment 
around us.
Nicklas Funk,
Sustainability Engineer
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Abbreviations
COSHH; control of substances hazardous to health, EWD; endoscope washer disinfector, HLD; high-level disinfectant, HSE; health and 
safety executive, MEC; minimum effective concentration, OPA; ortho-phthalaldehyde, PA; peracetic acid, PPE; personal protective 
equipment, SDG; sustainable development goals, vCJD; variant Creutzfeldt–Jakob disease

Find out more 
about our 
environmental 
standpoint:
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