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REQUIREMENTS OF STERILISATION PACKAGING
MATERIALS

00

’

Do’s Don’ts

EVENT RELATED STERILITY VS TIME RELATED
BASED ON DURATION OF USE

Basic Principle:
Event-related sterility refers to the concept that sterility of medical items is maintained until an event occurs that
compromises the packaging rather than being solely based on a predetermined expiration date.
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Key factors in preserving sterility
1. Package integrity

2. Environmental conditions

3. Handling practices

US is using event related
sterility
EU is using expiration date
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Johnson & Johnson reported that samples of absorbent gauze sterilized in 1917
were tested in January 1962

Forty-five years later, the gauze was still sterile*.

Sterility = event related = package integrity, storage,
handling..

*American Pharmaceutical Review

(D HALYARD Enrens,

VIEW OF THE MDR?

For medical devices, the MDR does not determine a shelf life but clearly leans towards having dates on
packaging

Annex |, article 23.2

(j) where there is no indication of the date until when it may be used safely, the date of manufacture. This
date of manufacture may be included as part of the lot number or serial number,
provided the date is clearly identifiable;

A Suppliers of packaging material can help and provide studies around “shelf life”

() HALYARD Skt
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STORAGE AND HANDLING OF STERILE PACKAGING

WFHSS storage guidelines

Surfaces of the storage area and storage equipments are adapted to needs

+ Adequate space is left around the storage equipment to allow for air circulation and avoid contact of packaged
items with condensation which might form on interior surface of walls.

(D HALYARD

Avoid direct sunlight.

sufficient space above the floor is required to ease cleaning (around 20 cm) .

Floor is smooth, waterproof, intact and easy to clean.
Distance from the ceiling and sprinkler heads is defined by local fired code.

Items are never stored directly on the floor, even temporarily.

RMDs (Re-Useable Medical Devices) are stored in controlled dust, light and humidity conditions.

Owens
&Minor

STORAGE AND HANDLING OF STERILE PACKAGING

WFHSS storage guidelines

+ Temperature from 15°C to 25°C with a RH between 40 and 75%
« There are no specific air quality requirements on aero-contamination (BE, UK = ISO 8 cleanroom)
+ WFHSS refers to local guidelines for storage conditions

(D HALYARD

'ountry Document

Australia AS/NZ54187:2003"
Australasian Health
Facility Guidelines™

Canada PIDAC?
CSA’

UK HBN 137
Steering Committee for Decontamination
of Reusable Invasive Medical Devices™
HTM2010 Part 5°°

us Centers for Disease Control ™

Association for peri-Operative
Registered Nurses

ANSI/AAMIF

Temperature range (°C)

18-22

<27 for storage areas

18-20

18-20

Avoid extremes

Relative humidity (%!

35-68

Not specified

30-60
30-70
30-60

35-60

Avoid extremes

Owens
&Minor
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REQUIREMENTS OF STERILISATION PACKAGING MATERIALS*

*According to AAMI ST 79

Allow for adequate air removal from the package
Allow sterilant (i.e. steam, EO, gas plasma) to penetrate package and then be evacuated
(After sterilisation) Provide an adequate barrier to microorganisms and their vehicles
+ Dry Particle
+ Liquids
Be strong enough to maintain barrier integrity (Resist tearing or puncture)
Allow a method of sealing that results in a complete seal, is tamper-evident, and provides seal integrity
Allow for ease of aseptic presentation (drapeable)

Be non-linting

Be shown by value analysis to be cost-effective

() HALYARD oM
7
3 MAJOR PACKAGING CATEGORIES

(D HALYARD
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POUCHES & REELS

(D HALYARD

Owens
&Minor
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STERILISATION

Regulated by:
« ENISO 11607 (1&2)
+ EN 868-5
+ ENISO 16775
+ EN 868-3 (medical paper)

Construction of a pouch:
» Paper or Tyvek backing
+ Polymer film front

Formats:

* Heat sealable

« Self-sealable

» Single pouches

* Reels

* Gusseted pouches & reels (not recommended)

(D HALYARD

Pouches are used for single devices, small sets/trays
Example: wound-care set, suturing set, spare needle holder,
scissors

QHavaro

Tywvelk
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FILMLAYER

Requirements:

+ During the sealing process, the film softens and will bond to the paper
or Tyvek

* Regulated by EN 868-5

+ Required to be a composite of 2 or more layers: example:
polyester/polypropylene film; polyester/polyethylene

+ Film needs to be validated confirming that:

« ltis free of pinholes
+ Breaking factor in CD & MD is min 20N per 15mm

(D HALYARD

Owens
&Minor
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SEALS & SEAL STRENGTH

» Sum of the seal widths: min 6mm

+ Minimal seal strength required for hospital environment:

+ 1.5N/15mm steam sterilisation (paper pouches)
+ 12N/15mm other sterilisation methods (Tyvek)

+ Users will do a peel test and verify if the peel is clean

The end-user in the hospital will need to achieve a 1.5N seal as
well

(D HALYARD
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» Thumb notch for pouches — max 12mm deep Pouch with thumb
notch

» Process indicator: type | indicator which changes colour — - .

compliant with EN ISO 11140-1 I = - = =

§ {1

+ Surface indicator: at least 100mm? — not affected by the J‘

sealing procedure 1 il‘ y
» Words or symbol “do not use if the sterile barrier is i Shmmmm—— T B ¥

damaged
« Lot number
+ Trade name of manufacturer Reel
- Peel direction (if reel) ol T - S -
* Nominal dimensions

o T 5] [Tl o i 8
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DO WE ALL AGREE WITH THIS IMAGE?

(."“‘-‘\\ Qﬂ
" | SHOW OF HANDS % ’j

/ YES /NO

AN

14
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WHAT CAN WE SAY

SHOW OF HANDS y

1 lalways push the instruments through the paper**

| always peel the pouch open and follow the peel

direction
() HALYARD oM.
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4w *tis important to follow the peel direction: it will avoid that fibers fall on
¥/ the instruments and the sterile instruments don't touch the non-sterile
®  outside packaging
() HALYARD oM.
16
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**Following EN 868-5, self sealable pouches are not to
be used in a healthcare setting...

(D HALYARD

Owens
&Minor
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FILLING THE POUCH

» The device should be oriented in such a way that the device can be
presented aseptically= place grip towards opening side

+ If 2 pouches are used: the inner pouch needs to be able to move inside the
outer pouch to allow the sterilant to penetrate: the inner pouch is not to be

folded

» The pouch can only be filled up to max 75% of the porous surface
(paper/Tyvek)

°' Tip: make sure you can put a finger on the paper surface, around the device

(D HALYARD
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SEALING PROCESS

+ 2types of sealers:
+ Bar-sealers
* Rotary sealers
+ Majority of the sealers used in a hospital environment are
rotary sealers

« 3 parameters of the sealers should be validated:

» Pressure
« Temperature
+ Time & speed (also called dwell)

« Tyvek is sealed at lower temperatures than paper: needs a
2nd sealer

* Leading sealer brands

+ HAWO
* Enthral

() HALYARD SOMEin:.
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SEAL QUALITY

Poor seal Good seal

() HALYARD SOMEin:.
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IMPORTANCE OF SEAL AND SIZING

@ !rside the Autoclave (Pre Vacuum Sterilization)

SterilizationTech

https://www.youtube.com/watch?v=Jw8LthUU3Js&t=18s

21

ROUTINE VALIDATION OF THE

Daily seal test > to be filed

+ Every sealer needs to be validated —
can be validated when the sterilizer
validation takes place or whenever
there is a change in processes

+ Daily the sealing machine needs to
be tested with a seal test

» On aregular basis, the seals are
tested with methylene blue:
frequency determined within the
SOPs of the CSSD

22
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STERILISATION WRAP

(D HALYARD Enrens,
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STERILISATION WRAP

* Regulated by EN 868-2

» Square or rectangular sheets available in various materials and
colours

Sterilisation wrap is available in different thicknesses and usually
express in grammage (gsm)

» Can be offered as single sheets

» Can be offered as 1-phase packaging material for simultaneous
wrapping

Sterilisation wrap is very flexible in use and can be folded to size. Wrap
can accommodate up to 8- 9kg of weight in the right storage and
transportation circumstances.

() HALYARD Skt
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OVERVIEW OF WRAPPING MATERIALS

Crepe Paper
100% wood pulp material

» Needs pre-conditioning prior to

Reinforced Crepe Paper T
sterilisation

80% wood pulp and synthetic surface binders

» Not compatible with low temp
sterilisation

Wet Laid Non Woven
50% Wood pulp and synthetic fibers blend
Binders reinforced material

+ Higher in lint

100% synthetic fibers Polypopylene SMS
The material with the highest mechanical
resistance, high tear strength.
Compatible with low temp sterilisation

» Does not require pre-conditioning
prior to steam sterilisation

+ Compatible with low temp
sterilisation

() HALYARD SOMEin:.
H500 sterilisation wrap has been validated for up to 7,7kg in laboratory circumstances
() HALYARD SOMEin:.
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WHERE DOES THE DOUBLE WRAPPING HABBIT COME
FROM?

Historically

9
Double wrapping is mainly based upon the Pasteur Swan neck principle: 2 separate layers of Pasﬁ@ lul ]F S Test of

packaging would create a tortuous pathway and would prevent microorganisms to enter the

Spontaneous Generation

Over time various habits developed:

* The outer packaging was opened by the circulating nurse

* Theinner packaging was opened by the instrumenting nurse or assistant

*  The outer packaging was considered as a “dust” cover and removed at the airlock/entry of
the OR

Today
*  Several medical devices still have a double packaging: example: implants - part of a

Curved Neck
is Removed

validation done by the manufacturer

* In-house wrapped instrument trays can be wrapped in bonded wraps: sufficient scientific Hmlh is BOIH
material is available, example: TNO study, Webster study = this is part of the individual

Broth Remains Free Microorgansms

hospital protocols made in collaboration with infection control departments of Microorqanisms
pital p P b Grow in Broth

(D HALYARD

OUTCOME FINAL PACK TEST

Retention (%)
>009 =509 9089

9887 ALYARD"
saquantial

KimGuard* barrier
properties
>99.9%

. b qz-,@‘\ e k o o= o
W qt,g& ) v“qnl' e
L 7 L

Source:
TNO report, May 1999, Determination of the microbial barrier properties of twelve types of
packaging material according 1o the Final Pack Metho

2TNO report, VB412 April 2005, Datermination of the microbial harrier properties of thirty types
of packaging matcrial from Kimberly Clark, according to the Final Pack Mothod

(D HALYARD
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STERILISATION WRAP PRACTICAL USE

Simultaneous wrapping - 2 sheets bonded together is an (internationally) accepted
packaging method, it saves time while wrapping and opening.

The use of 2 different colours improves the visualization of cuts, tears and holes and will
allow colour coding. Example: all white on the outside goes in plasma sterilisation

If baskets are damaged: they may damage the packaging and need replacing or
repairing.

It is important that the operation theatre agrees on the packaging technique and
understands the packaging technique.

If pointy instruments easily perforate the instrument baskets: use tip protectors

If baskets has very sharp corners or feet it is advisable to use corner protectors (beware of
residual humidity)

Trayliners can improve the drying process, they can also prevent cuts, tears and holes if
put under the instrument basket.

Opening Time 48% Saved

O HALYARD nens)
29
1 Is the sterilisation wrap compatible with the sterilisation method
> Dol need to condition the wrap first — make sure the wrap is at the right RH?
3 Are there different thicknesses available and is the wrap solid to wrap this tray?
" isthe wrap clean, free of tears or defects or any irregularities?
° Isthis wrap sufficiently large to wrap this tray?
Q HALYARD Shiens.
30
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IS THIS CORRECT STORAGE OF STERILE PACKAGING?

SHOW OF HANDS @

YES/ NO

() HALYARD SOMEin:.

TYPICAL APPROACH
A sterilized tray is handled 4 to 5 times prior to opening

Step 1: Load sterilizer

Step 2: Unload sterilizer

i on transport trolley —1
= Step 3: Transportation—;
’ Step 4: Store sterilized —‘
tray in OR
Step 5: Remove tray from
| shelf

Step 6: Present
tray aseptically
in OR

= 4 to 5 times risk to
damage sterilized package!

() HALYARD SOMEin:.
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FAMILIAR?

(D HALYARD

THE SOLUTION
Use of transportation baskets

Step 1: put the packaged
instrument tray in a
transport basket

Step 2: put transport baskets in the sterilizer loader: top-
loading and floor loading are possible

(D HALYARD
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USE OF TRANSPORT BASKETS

The sterilized instrument basket is only handled at the point of aseptic presentation

Step 3: put transport basket
in open or closed Stericart

Step 4: transfer the
transport basket to
the U-flex storage

system
() HALYARD SOMEin:.
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DO YOU LIKE THIS IMAGE?

1 Yes, | love the colour of the packaging
2 | don't know, the labels don't seem to stick well

3 Ildon't like the corner....

SHOW OF HANDS @

O HALYARD Ll

36

Owens
&Minor
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8 Whatever packaging technique you are using:

«Always make sure that the first fold fully covers the instrument tray

*Make sure the corners of the wrapped package are straight: irregular
corners may snag and result in cuts, tears, holes..

37

38

STERILISATION CONTAINERS

19
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* Regulated by EN 868-8

STERILISATION

» Consist of:

« The container base (box) — rounded corners are
“desirable”

« Lid with filter (permanent or re-useable) that
allows the sterilisant to penetrate in the container

« Gasket in the lid assuring the seal/tightness

+ Closure mechanism (latches) and tamper
evident closure system = mainly single use

» Handles

« (Protective lid — not mandatory)

Containers are often used for heavier trays and are allowed to

ARR A Ovens

(D HALYARD Vi &Minor

STERILISATION CONTAINERS

Containers can be stacked — max 2 containers (!!1) as lids may deform

J A minimum service life of a container is 500 cycles (if used 120 times/year = equivalent of 4 years)

/-)

A minimum service life for the gaskets is 100 cycles

[

() HALYARD SOMEin:.
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STERILISATION CONTAINERS

« Instruments are always put in an instrument basket before
putting them in a container

+ Depending on the size/shape of the container it may be
advisable to put a sheet of wrap in the container to assure
aseptic presentation

« Trayliners can help the drying process

« Tamper evident container seals are available in several
colours (colour coding)

(D HALYARD
41
CAN WE PUT COTTON INSIDE A
CONTAINER?
(D HALYARD
42

SHOW OF HANDS @

YES/ NO

21
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Lint fiber with
bacteria

() HALYARD SOMEin:.
43
STERILISATION CONTAINERS
PRIOR TO USING..... ALWAYS CONSULT THE IFU
- In between usages containers ALWAYS need to be cleaned and inspected, independent of the
. ?ﬂzﬂgu will provide brand-specific guidance, following items always need to be inspected prior
to filling the container:
1 Do lid and container fit together?
, Isthe lid deformed, dented, damaged?
3 Does the gasket look regular, any signs of damage?
*  Does the latching mechanism work?
> Does the filter need replacing - if not — is the filter well fixed?
O HALYARD oM.
44
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CAN WE USE THIS LID?

SHOW OF HANDS @

YES/ NO

() HALYARD oM
45
IS THIS CORRECT CONTAINER STORAGE?
SHOW OF HANDS @
YES / NO
() HALYARD oM
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“We prefer containers,

. “Containers are better “Containers are
“We don’t like . they have a better
. than wrap because expensive and the .
containers, they are . . carbon footprint
. they cannot have maintenance is often
too heavy ” ” because you can re-
holes neglected ”
use them
(D HALYARD xitnsr
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TEST METHODOLOGY

Sterile wrapped trays showed no bacterial

ingress.
+ Out of NN rigid containers tested:
+ 14 (12.6%) had no bacterial ingress "
+ 25 (22.5%) had 1-9 CFU
- 52 (46.8) had 10-99 CFU, and 20 (18.0%) had -~
>100CFU —— @10.99 CFU
150 @19 CFU

@0 CFU

« Out of 161 sterile wrapped trays 0 (100%) had

no bacterial ingress. %
£ 100
* The bacterial ingress rate of all rigid &
containers was significantly higher than all
wrapped trays (p<0.0001) s

Author Conclusions:
Sterilization wrap provided greater protection against °
airborne bacterial ingress than rigid containers et .

Figure 2. Bacterial ingress detected in sterilization packaging systems. [CFU = colony forming
units]

(D HALYARD

Owens
'Shaffer H. Sterility Maintenance Study, American Journal of Infection Control 2015, August &;:\lnur
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TEST METHODOLOGY

5/29/2026

»E - ° Author Conclusions:
g $ A majority of unused containers showed bacterial ingress
2x10° .
¢ . : . (72%)..which could be contributed to by the design of the
B o = :
2 : container
g o % % i 1
&
s > < <
& & ‘P«"

Duration of use

Figure 3. Bacterial ingress found in sterilized rigid containers based on duration of use. [CFU =
colony forming units]

For this study, bacterial ingress was common with rigid containers post-sterilization (89%). Some
of the rigid containers tested, although identified and deemed “acceptable” and “in use” by the

supplying healthcare facility, had loose filter housings, mismatched lids/bottoms and dents/nicks
on lids/bottoms™.

(D HALYARD

1shaffer H. Sterility Maintenance Study, Americ

Journal of Infection Control 2015, August

49
Pour a specified amount of water into Tum the container onto its side, Wait 20 secs. for each side before
the container’s tray. ensuring that the fiter does not confirming there are no leaks
Put the lid on overflow
() HALYARD SOMEin:.
50
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NEW APPROACH: CONTEG

Compact container testing device for
precise testing of the seal integrity between
container lid and base

Study ongoing in Centre Hospitalier Bretagne
Atlantique, Vannes (FR)

AR A Owens

(D HALYARD Vi &Minor
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CARBON FOOTPRINT

Friedericy study*

Sterilisation wra ﬁ Rigid containers
¢ 285kg C0O,e/5000 cycles

1.869kg CO,e/5000 cycles

EN868-8: minimum service life: 500 cycles
If container used 120x/year: 5.000 = 41 years

Green surgery report NHS? ‘

with significantly lower estimate for reusable rigid containers (57 g CO,e per use); however, the
underlying assumptions about energy consumption in the latter study need reconsideration.®

Rizan study3 _ ‘ .
387g CO,e/per set vs 721g CO,e/container

Friedericy, H.).; van Egmond, C.W.; Vogtlander, 1.G.; van der Eijk, A.C.; Jansen, F.W. Reducing the Environmental Impact of Sterilization Packaging for Surgical Instruments in the Operating Room:

A Comparative Life Cycle A of Disposable versus R ble Sy S inability 2022, 14, 430.
2Brighton & Sussex Medical School, Centre for inable Healthcare, and UK Health Alliance on Climate Change (2023). Green surgery: Reducing the environmental impact of surgical care. London: UKHACC.
*Rizan C. et al. Minimizing carbon and financial costs of steam sterilization and packaging of reusable surgical instruments. British Journal of Surgery, 2022, 200 — 2010

() HALYARD SOMEin:.
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FACTS

Halyard sterilisation wrap* Containers*

149kg/year (4.7gr/tra
3.310kg/year (104 gr wrap/tray) (103kggtellul(oseg 46kgy|)>P)

Not applicable 318.300L

C .

Recyclable L Recyclable/repairable
None Every 100 cycles (EN868-8)
1.4€ - 3.87€ 2.05€ - 3.6€ - maintenance 72€/container

50% less space needed
(basket-in-basket system)

B dh X

Bulky

1869kg CO2e/5000 cycles 20 285kg CO2e/5000 cycles
387 g CO2e/cycle @"’ 721 g CO2e/cycle

0 HALYARD Calculation based upon average number of surgical procedures performed in a German hospital: 10.610 interventions/year using 3

trays/intervention

54

WHAT IS THE BETTER PACKAGING PROCESS FOR ME?*
e L

Check integrity before packaging Easy and quick Long and difficult to assess

Cleaning None Must be cleaned and disinfected before
use

Accessories Tape with indicator Tamper evidence lock, filter
(if disposable)

Organisation within CSSD Storage of wraps More workspace for cleaning. Time to

reunify container and its content

Weight 0 1to 2 kgs

Resistance Depends on wrap quality and More resistant
composition

Maintenance 0 To be organized (100 cycles)
Check integrity before instrument Easy and quick Difficult to assess
use

* Source: WFHSS e-learning: packaging devices

(D HALYARD

Owens
&Minor
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CONCLUSIONS

1) Pouches, flexible wrapping materials & re-useable sterilisation containers are all valid packaging
alternatives

2) Heat sealable pouches require strict adherence to the sealing protocol and are intended for small
trays or single devices

3) The bacterial barrier properties of the flexible packaging material is excellent if handled correctly,
according to the their respective IFU’'s

4) Bacterial barrier properties of containers can vary with type, age and maintenance

5) Potential pin-holing is the Achilles heel of flexible wrapping materials and may require additional
precautions

8) Rigorous maintenance of containers is required: the water leak test may be a useful asset, new
testing methods are being introduced

() HALYARD Skt

O HaLvarD Shitnar
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