ENDOSCOPE
STORAGE CABINET

TECHNICAL AND NORMATIVE ASPECTS

Lionel PINEAU PhD, BIOTECH-GERMANDE, France
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WHAT ARE THE RISKS?

"Further potential vehicles of infection are inadequately
designed or improperly maintained automatic endoscope
reprocessors, the use of substandard disinfectant, or

iInadequate drying and/or storage of endoscopes” BSG
2008

"Bacterial colonization during overnight storage of
endoscopes has been linked to patient infection and
death."Spach DH 1993, Streulens MJ 1993, Allen JI



WHAT ARE THE RISKS OF ENDOSCOPE
CONTAMINATION?

Nelson DB. Infectious disease complications of Gl endoscopy: part I,

exogenous infections.
Gastrointest Endosc 2003;57:695-711.

Cause of endoscope contamination % Cases
*Contaminated AEWD 39 % n=153
*Inadequate disinfectant 29 % n=115
Failure to dry (70% alcohol) 14,5 % n=57
*Water bottle contaminated 4,3 % n=17
Failure to disinfect elevator channel 4,1 % n=16
*Biopsy forceps 3,8 % n=15
*No disinfection 1,5 % n=6
*No treatment of air/water channels 1,3 % n=5

unknown 2% n=8
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WHAT ARE THE RECOMMENDATIONS?
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DRYING

International recommendations

"Drying with alcohol and compressed air should be
done between each patient use when tap water is used
to rinse the endoscope channels and before storage
whether tap water or sterile water is used.”

Alvarado CJ, Reichelderfer M. APIC guidelines for infection prevention and control in flexible endoscopes.
Am J Infect Control 2000;28:138-155.

"Flush the channels with 70% to 90% ethyl or isopropyl
alcohol and dry with forced air. "

Multi-society guideline for reprocessing flexible gastrointestinal endoscopes. Gastrointestinal Endoscopy
2003;!"#$#%P& "%



DRYING

I I CIRCULAIRE DHOS/E2/DGS/SD5C/2003/N°591 du 17/12/2003
Guidelines for manual reprocessing of endoscopes

“If the endoscope is not used immediately, it is recommended to
dry it with medical grade air.”

QUEENSLAND HEALTH GUIDELINES - GENCA/GSA
“ Dry channels with compressed air...

Prior to storage, irrigate all channels with 70%
N\ 7 alcohol and dry with compressed air.”

AN

BSG GUIDELINES FOR DECONTAMINATION OF EQUIPMENT FOR
GASTROINTESTINAL ENDOSCOPY: 2008

Filtered air should be used as part of the drying process at the end of
the working day prior to endoscope storage. An alternative is to dry
and store endoscopes in cabinets that are designed to deliver high

efficiency particulate filtered air to the internal channels at the
appropriate temperature and flow rate. Because of its fixative
properties the use of isopropyl alcohol is no longer recommended
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STORAGE

International recommendations

"Endoscopes should be hung vertically to facilitate
drying. Endoscopes should be stored without control
valves, distal hoods, caps, etc, in place"

Alvarado CJ, Reichelderfer M. APIC guidelines for infection prevention and control in flexible endoscopes.
Am J Infect Control 2000;28:138-155.

"When storing the endoscope, hang it in a vertical
position to facilitate drying (with caps, valves, and
other detachable components removed as per
manufacturer instructions)”

Multi-society guideline for reprocessing flexible gastrointestinal endoscopes. Gastrointestinal Endoscopy
2003;!"#$#%$& "%



STORAGE

CIRCULAIRE DHOS/E2/DGS/SD5C/2003/N°591 du 17/12/2003
Guidelines for manual reprocessing of endoscopes

I I “ Endoscopes should be stored in a clean, dry an
dedicated area away from any source of microbial
contamination.”

— QUEENSLAND HEALTH GUIDELINES - GENCA/GSA
* Store endoscope (disassembled) in a well-ventilated
storage cupboard, which permits full length hanging
on appropriate support structures...”
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AFTER STORAGE

CIRCULAIRE DHOS/E2/DGS/SD5C/2003/N°591 du 17/12/2003
Guidelines for manual reprocessing of endoscopes

“ When the endoscope has been stored for 12 hours
or more, a disinfection (intermediary level or high
level disinfection according to the endoscope
considered) have to be performed before the first
use of this endoscope.”

SFHH guidelines
March 2011

“Where appropriate quality assurance data is
available, the use of SCHE may obviate the need
for repeat endoscope reprocessing at the start of

each list.”
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AFTER STORAGE

BSG guidelines for decontamination of equipment
for gastrointestinal endoscopy:, 2008.

" Traditionally it has been recommended that, before the start of each
list, each endoscope to be used should undergo a full reprocessing
cycle unless last used and decontaminated within the preceding 3
hours. Many units are now using purpose built drying and storage
chambers, some of which have been shown to prevent colonisation
of endoscope channels for up to 72hr (some manufacturers claim 7
days). Where appropriate quality assurance data is available, the
use of such chambers may obviate the need for repeat endoscope

reprocessing at the start of each list. "
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AFTER STORAGE

United States perspectives / Germany

"After reprocessing an endoscope according to this
guideline, there is no recommendation for a
reprocessing just prior to use”

"Unresolved issue : insufficient evidence or no
consensus regarding efficacy”

Rutala WA, Weber DJ. Reprocessing endoscopes: United States
perspective. J Hosp Infect 2004; 56: S27-S39
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NF S98-030

Storage cabinet for heat sensitive endoscopes (SCHE).
January 2008

sssss

This standard specifies:

1)  The performance requirements for SCHEs,

2)  The methods to be used for reference tests designed to verify that
SCHEs meet the specified requirements,

3) The methods to be used for any tests that can be run to check that the
installed SCHEs continue to comply with the validated operating
conditions.



NF S98-030
Scope

@ This standard specifies the special performance requirements
applying to cabinets designed to store heat-sensitive
endoscopes (SCHE) following automated or manual

reprocessing.

a Drying is optional (depending on manufacturer's claims),

VAN

@ The knowledge of the microbiological quality of the endoscopes
intended to be stored in the SCHE is essential
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NF S98-030

General requirements

a4 The SCHE manufacturer shall specify all the operations to be
carried out on the endoscope:
« before it can be stored in the SCHE and
 before the endoscope can be reused once it has been
removed from the SCHE

a4 The attention of users is drawn to the need to cut down the time
between the end of the cleaning-disinfection cycle and the
beginning of the storage in the SCHE.
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NF S98-030

General requirements

a Note 1 Placing the SCHE close to the cleaning and
disinfection site will help reduce these risks.

@ Note 2 Storage cabinet performance levels can only be
guaranteed for endoscopes that are transferred into the
cabinets immediately after being processed.
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NF S98-030

General requirements

The manufacturer's user guidelines shall include :

a Alist of all endoscopes and related accessories that can be
stored in the SCHE

@ The instruction to dry the endoscope before storage (for SCHE
without drying stage)

@ The nature of any checks and/or operations that need to be
performed for some instrument, prior storage

@ Maintenance instructions, including the required scheduled
preventive maintenance on the SCHE .
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NF S98-030

General requirements

Storage:

a User instructions of SCHESs that do not have a drying function
shall state that the device (outside surfaces and internal
channels) should be dried before storage

a If the cabinet has been designed to store several endoscopes at
the same time, means shall be provided to avoid any cross-
contamination between the different articles in the load

a There shall be no increase or adverse change in microbial or
adventitious contamination .
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Drying:

NF S98-030

Mechanical requirements

& The manufacturer shall state the procedures required to
minimize microbial contamination on the internal surfaces of the
SCHE. These procedures shall not adversly affect the quality of
the load under normal conditions of use.

a The air supplied to the cabinet and flowing through the lumen of
the endoscopes shall not contain more than 25 cfu. 25 cm -2

& 5 B &

Filtration of the air using filters having not less than 99.997% arrestance to
particules of 0.5um (EN 1822-1 class H12 or H13)

Moisture < 0.05 mg/I
Oil < 0.05 mg/I
Air pressure : > 10 Pa than the ambient pressure

Particulate contamination: at rest (0.5um: 352000 - 5um: 2930) in operation
(0.5um: 3520000 - 5um: 29300)
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NF S98-030

Mechanical and process requirements

a Device channel irrigation system:

Series of checks to make sure that during storage, process fluids flow
through each of the internal channels and/or cavities of the device.

@ Chemical agents used in SCHEs:

Accuracy and reproducibility of the dosing system, toxicity, compatibility
with endoscopes,...

@ Connectors qualification
& Chemicals used within the ESET
a4 Temperature control

a Fault indicator system




NF S98-030

Mechanical and process requirements

Indicators
Instruments and control devices
Temperature indicators
Pressure indicators
Traceability
This shall include but shall not be limited to:
— identification of the endoscope,
— Storage time for each endoscope,
— conformity of all manufacturer-defined critical parameters

— identification of the operator loading and unloading the endoscope from
the SCHE,

B 65 65 6 6O
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NF S98-030

Testing for conformity

Short test description Paragraph in NF $94-301 Nature of the test
Requirement Test Type Functional Operational Performance Routine
Maintaining the quality of the endoscopes 423 6.3.1 X
6.3.2 X X
Cross-contamination between endoscopes 422 6.6.1 X
423 6.6.2 X
Contamination levels on inside surfaces 416 6.4.1 X
6.4.2 X X
Drying 433 6.2 X X X X X
Air quality 5.2 6.5.1.1 X
6.5.1.2 X
Temperature control 5521 6.7 X X X
Channel circulation test 54.1 6.6 X X X B X
Chemicals dosing 535 6.10 X X X X
Insufficient quantity of product 534 6.11 X X X X
Readability 593 6.11 X
X DRecommended, B B Not recommended, O  Optional Scheduling: Q B Quarterly test, W BWeekly test, D D Daily test
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NF S98-030

MAINTAINING THE QUALITY OF ENDOSCOPES
Principle of the type test

@ Endoscopes are :
— contaminated (15 ml of 104 CFU/mI bacterial suspension).
— maintained at room temperature for 30 min,
— purged with air
— stored in the drying/storage cabinet for 12, 24, 48 or 72 hours.

— sampled using a validated test method specific to each
endoscope.

a4 Results are compared to similarly contaminated
endoscopes stored outside the drying/storage cabinet.

Endoscope drying/storage cabinet: interest and efficacy L. Pineau, E. Villard, D.L. Duc, B.
Marchetti. Journal of Hospital Infection (2008) 68, 59-65
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NF S98-030

MAINTAINING THE QUALITY OF ENDOSCOPES?
Fujinon EG 250 PE/ Escherichia coli CIP 54127
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Evolution of endoscope contamination level [E (log.)]

-5,0

-6,0
12h 24h 36h 48h 72h

Time (hours)

B Endoscopes stored in the storage/drying cabinet
B Endoscopes stored outside the storage/drying cabinet
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NF S98-030

Testing for conformity

Short test description Paragraph in NF $94-301 Nature of the test
Requirement Test Type Functional Operational Performance Routine
Maintaining the quality of the endoscopes 423 6.3.1 X
6.3.2 X X
Cross-contamination between endoscopes 422 6.6.1 X
423 6.6.2 X /

Contamin:
Endoscope sampling / X X

Drying X X
A quay Recommendations:

Initial audit :all endoscopes intended to be stored X
rwezt PQ: an exemplary of each type/model (at least 30% all X
C:'I endoscopes intended to be stored) ° X
Chemicals X
Insufficien X
Readabilit
X DRecommended, B B Not recommended, O  Optional I I I I Scheduling: Q DIQuarterIy test, W D\INeekIy test, D B Daily test
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NF S98-030

Testing for conformity

Short test description Paragraph in NF $94-301 Nature of the test
Requirement Test Type Functional Operational Performance Routine
Maintaining the quality of the endoscopes 423 6.3.1 X
6.3.2 X X
Cross-contamination between endoscopes 422 6.6.1 X
423 6.6.2 X
Contamin: .
Endoscope sampling - -
Drying X X
wqay  RECOMMendations: One endoscope of each type/model
every 3 months and X
rmest gl endoscopes shall be sampled at least one time a year X
Channel ¢ B X
Chemicals X
Insufficien X
Readabilit . . . . . :
X DRecommended, B B Not recommended, O  Optional Scheduling: Q B Quarterly test, W BWeekly test, D D Daily test
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NF S98-030

Testing for conformity

Short test description Paragraph in NF $94-301 Nature of the test
Requirement Test Type Functional Operational Performance Routine
Maintaining the quality of the endoscopes 423 6.3.1 X
6.3.2 X X
Cross-contamination between endoscopes 422 6.6.1 X
423 6.6.2 X
Contamination levels on inside surfaces 416 6.4.1 X
6.4.2 X X
Drying 433 6.2 X X X X X
Air quality 5.2 6.5.1.1 X
6.5.1.2 X
Temperature control 5521 6.7 X X X
Channel circulation test 54.1 6.6 X X X B X
Chemicals dosing 535 6.10 X X X X
Insufficient quantity of product 534 6.11 X X X X
Readability 593 6.11 X
X DRecommended, B B Not recommended, O  Optional Scheduling: Q B Quarterly test, W BWeekly test, D D Daily test
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NF S98-030
CROSS CONTAMINATION RISK

OBJECTIVE OF THE STUDY

Evaluate the risk of cross contamination between flexible
endoscopes during storage in a storage/drying cabinet by
determining:

-if the storage, in a storage/drying cabinet, of a contaminated
endoscope is likely to result in contamination of another endoscope
stored at the same time

- if the storage, in a storage/drying cabinet, of a contaminated
endoscope is likely to result in a post-contamination of another
endoscope when this latter is stored, latter, at the same place.



NF S98-030
CROSS CONTAMINATION RISK

RESULTS

Table | : Evaluation of the risk of cross-contamination between endoscopes in the storage/drying cabinet
XXXXXXX: Contamination level of initially non contaminated endoscopes when stored at the same time with
two others contaminated endoscopes

Endoscope distal i
Endoscope Tc x Vr(nl\ll)b.CFU/ Nb.CFU/endoscope end Endo(ilcl?ngcS)annel 5
(Nb. CFU/cm!) :

OLYMPUS 3.6x106 3.3x10 <1 <1
CF Q1401 8.0 x 16 7,3x 10 <1 <1
FUJINON 6.3x 10 4,1 x 103 <1 <1
EC 200 MR 6.8 x 10 4.4 x 10 -1 =1
PENTAX 3.6x10 9.6 x 10 <1 <1
VSB 3440 35x 10 9.4 x 10 -1 =1
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NF S98-030
CROSS CONTAMINATION RISK

RESULTS

Table Il : Evaluation of the risk of cross-contamination between endoscopes via connectors in the
storage/drying cabinet XXXXXX: Contamination level of non contaminated endoscopes when stored at the same place
as the previous contaminated endoscope

Endoscope distal Endoscope
Endoscope Tc x V (Nb.CFU/mI) Nb.CFU/endoscope end channels
(Nb. CFU/cm!) (Nb. CFU)

OLYMPUS 3.5x10 3.2x10 <1 <1
CF Q140 5.7 x 16 52 x 10 <1 <1
FUJINON 3.8x10 2,5x10 <1 <1

EC 200 MR 9.5 x 16 6,2 x 10 <1 <1
PENTAX 3.8x 10 1.0x 16 <1 <1
VSB 3440 6.8 x 10 1.8x 16 <1 <1
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NF S98-030

Testing for conformity

Short test description Paragraph in NF $94-301 Nature of the test
Requirement Test Type Functional Operational Performance Routine
Maintaining the quality of the endoscopes 423 6.3.1 X
6.3.2 X X
Cross-contamination between endoscopes 422 6.6.1 X
423 6.6.2 X
Contamination levels on inside surfaces 4.1.6 6.4.1 X
6.4.2 X X
Drying 433 6.2 X X X X X
Air quality 5.2 6.5.1.1 X
6.5.1.2 X
Temperature control 5521 6.7 X X X
Channel circulation test 54.1 6.6 X X X B X
Chemicals dosing 535 6.10 X X X X
Insufficient quantity of product 534 6.11 X X X X
Readability 593 6.11 X
X DRecommended, B B Not recommended, O  Optional Scheduling: Q B Quarterly test, W BWeekly test, D D Daily test
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NF S98-030
INTERNAL SURFACES CONTAMINATION

OBJECTIVE AND PRINCIPLE

Ensure that the contamination levels of internal surfaces of a
storage cabinet for SCHE that are intended to be in contact with
endoscopes remain below 25 CFU/25 cm? and be free of
pathogenic microorganisms, Aspergillus or any other filamentous
fungi.

Determine the contamination level periodically by contact agar or by
moist swab collection from 5 zones in the chamber located as
follows:

« 2 zones at diagonally opposite corners of the chamber;

* 1 zone at the middle of the top wall of the chamber;

« 2 zones at the middle of the two opposite side walls of the chamber.



NF S98-030

Testing for conformity

Short test description Paragraph in NF $94-301 Nature of the test
Requirement Test Type Functional Operational Performance Routine
Maintaining the quality of the endoscopes 423 6.3.1 X
6.3.2 X X
Cross-contamination between endoscopes 422 6.6.1 X
423 6.6.2 X
Contamination levels on inside surfaces 4.1.6 6.4.1 X
6.4.2 X X
Drying . X
Surface sampling
Air quality
" L] L] X
E—— Recommendations: every month during the 6 first »
Channel circulation test monthS Of USG and then quarteﬂy X
Chemicals dosing X
Insufficient quantity of product 534 6.11 X X X X
Readability 593 6.11 X
X DRecommended, B B Not recommended, O  Optional Scheduling: Q B Quarterly test, W BWeekly test, D D Daily test
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NF S98-030

Testing for conformity

Short test description Paragraph in NF $94-301 Nature of the test
Requirement Test Type Functional Operational Performance Routine
Maintaining the quality of the endoscopes 423 6.3.1 X
6.3.2 X X
Cross-contamination between endoscopes 422 6.6.1 X
423 6.6.2 X
Contamination levels on inside surfaces 416 6.4.1 X
6.4.2 X X
Drying 433 6.2 X X X X X
Air quality 5.2 6.5.1.1 X
6.5.1.2 X
Temperature control 5521 6.7 X X X
Channel circulation test 54.1 6.6 X X X B X
Chemicals dosing 535 6.10 X X X X
Insufficient quantity of product 534 6.11 X X X X
Readability 593 6.11 X
X DRecommended, B B Not recommended, O  Optional Scheduling: Q B Quarterly test, W BWeekly test, D D Daily test
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NF S98-030
LOAD DRYNESS ?

OBJECTIVE AND PRINCIPLE

Evaluate the ability of the storage/drying cabinet to dry the
endoscope internal channels after XX minutes of storage as claimed
by the manufacturer

At the end of the drying time specified by the manufacturer (90
minutes), the endoscope is removed from the storage/drying cabinet
and is held vertically.

Compressed medical grade air at a pressure of 105 to 120 kPa is
blown into each channel of the endoscope in turn, with the distal end
of the endoscope positioned between 50 mm and 100 mm above and
perpendicular to the crepe paper.

The crepe paper is examined to check if it contains traces of moisture
indicated by dark spots.
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NF S98-030

Testing for conformity

Short test description Paragraph in NF $94-301 Nature of the test
Requirement Test Type Functional Operational Performance Routine
Maintaining the quality of the endoscopes 423 6.3.1 X
6.3.2 X X
Cross-contamination between endoscopes 422 6.6.1 X
423 6.6.2 X
Contamination levels on inside surfaces 416 6.4.1 X
6.4.2 X X
Drying 433 6.2 X X X X X
6.5.1.2 X
Temperature control 5521 6.7 X X X
Channel circulation test 54.1 6.6 X X X B X
Chemicals dosing 535 6.10 X X X X
Insufficient quantity of product 534 6.11 X X X X
Readability 593 6.11 X

X DRecommended, B B Not recommended, O  Optional

Scheduling: Q B Quarterly test, W BWeekly test, D D Daily test
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NF S98-030
AIR QUALITY

OBJECTIVE AND PRINCIPLE

Evaluate the quality of the air circulating in the SCHE via
sedimentation onto a solid culture medium.

Tryptic Soy agar and Sabouraud dextrose agar with
chloramphenicol in open culture Petri dishes are placed on the floor
of the SCHE and are left there for 4 consecutive hours, making sure
that the doors of the SCHE remain closed throughout this test
period.

The tests are deemed satisfactory if the level of contamination
measured is less than 25 CFU with no pathogenic microorganisms,
Aspergillus or any other filamentous fungi.



NF S98-030

Testing for conformity

Short test description Paragraph in NF $94-301 Nature of the test

Requirement Test Type Functional Operational Performance Routine

Maintaining the quality of 1

Air sampling

Cross-contamination betw

Recommendations: quarterly

Contamination levels on ir

— - :
Drying 433 6.2 X X X X X
Air quality 5.2 6.5.1.1 X
6.5.1.2 X
Temperature control 5521 6.7 X X X
Channel circulation test 54.1 6.6 X X X B X
Chemicals dosing 535 6.10 X X X X
Insufficient quantity of product 534 6.11 X X X X
Readability 593 6.11 X
X DRecommended, B B Not recommended, O  Optional Scheduling: Q B Quarterly test, W BWeekly test, D D Daily test
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NF S98-030

Testing for conformity

Short test description Paragraph in NF $94-301 Nature of the test
Requirement Test Type Functional Operational Performance Routine
Maintaining the quality of the endoscopes 423 6.3.1 X
6.3.2 X X
Cross-contamination between endoscopes 422 6.6.1 X
423 6.6.2 X
Contamination levels on inside surfaces 416 6.4.1 X
6.4.2 X X
Drying 433 6.2 X X X X X
Air quality 5.2 6.5.1.1 X
6.5.1.2 X
Temperature control 5521 6.7 X
Channel circulation test 54.1 6.6 X X X B X
Chemicals dosing 535 6.10 X X X X
Insufficient quantity of product 534 6.11 X X X X
Readability 593 6.11 X

X DRecommended, B B Not recommended, O  Optional

Scheduling: Q B Quarterly test, W BWeekly test, D D Daily test




NF S98-030
THERMOMETRIC TEST

50
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Temperature (°C)
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10 - —— Endoscope: Umbilical cord (middle) —— Endoscope: Control head _—
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——— Chamber: Approximate geometric centre of the door ——— Chamber: Adjacent to the automatic control temperature sensor
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NF S98-030

Testing for conformity

Short test description Paragraph in NF $94-301 Nature of the test
Requirement Test Type Functional Operational Performance Routine
Maintaining the quality of the endoscopes 423 6.3.1 X
6.3.2 X X
Cross-contamination between endoscopes 422 6.6.1 X
423 6.6.2 X
Contamination levels on inside surfaces 416 6.4.1 X
6.4.2 X X
Drying 433 6.2 X X X X X
Air quality 5.2 6.5.1.1 X
6.5.1.2 X
Temperature control 5521 6.7 X X X
Channel circulation test 54.1 6.6 X X X B X
Chemicals dosing 535 6.10 X X X X
Insufficient quantity of product 534 6.11 X X X X
Readability 593 6.11 X
X DRecommended, B B Not recommended, O  Optional Scheduling: Q B Quarterly test, W BWeekly test, D D Daily test
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NF S98-030
CHANNEL IRRIGATION SYSTEM

PRINCIPLE AND RESULTS

Channel

Observations

Biopsy

Appearancef air bubbles

Suction

Appearancef air bubbles

Air

Appearancef air bubbles

Water

Appearancef airbubbles
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EUROPEAN STANDARD
CENT TC 102

@ France has proposed a new work item based on
the existing French standard.

a4 The new work item has been accepted on May
2011

a First comments have been discussed (channel
control, chemicals, drying, air quality,...).

4 Next meeting in September 2011
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CONCLUSION

The use of SCHE consistent with the essential
requirements of NFS98-030 combine with a routine
sampling program to monitor the microbiological quality
of the endoscopes and the SCHE should:

a Permit to increase the maximum storage time
allowed before reprocessing partially or completely
endoscopes prior to use.

& Increase the microbiological quality of endoscope
@ Reduce the staff time per exam
a4 decrease endoscope reprocessing cost per exam.



THANK YOU VERY MUCH
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