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Instruments are a major asset and represent a significant share of the
total capital investment of a hospital.

The practical experience, is intended to help users to keep their re-usable
medical products in good working order and preserve their value for
many years, by ensuring proper reprocessing.

It should be emphasized that the recommended measures must always
be carried out in accordance with the manufacturer's instructions, local
hygiene requirements and laws.
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Chlorides can lead to chemical reactions on the metallic surface and
depending on their concentration the well-known pitting and tension
crack corrosion can occur. Possible chloride sources are:

= |nsufficient demineralisation of the water
used for the final rinse and steam sterilisation
= Usage of agents not permitted or
‘ improperly used in the treatment of surgical
.' Instruments.

= Physiological salt solutions and drug

residues.

Physiological

/ satsouion = Qrganic residues (body fluids such as blood,

(NaCl)

saliva, sweat, etc.) dried on the surfaces

(Cl- > 120 mg/l)
Desinfection solution

O, = Oxygen, Cr = Chrome, Fe = Iron, NaCl = Natrium chloride



= All surgical instruments need a proper treatment and care.

= A long life time and efficient functionality can be guaranteed
for many years by following the maintenance requirements

= Sediments and spotting on badly accessible locations,
corrosion etc. are usually due to incorrect, inadequate and
Inappropriate care

= Only in the rarest cases manufacturing faults or material
defects are responsible for it

For this reason we want familiarise you with the most important
measures for preparation of surgical instruments.



= Remove transportation packaging
= Any protective caps or foils must be removed
= Storage in dry rooms at room temperature

= Surgical instruments should not be stored in striking

distance to chemicals

= Before using brand new instruments, they must be sent
through the entire reprocessing cycle of cleaning,

desinfection and sterilization



= After each surgery or use the instruments must be cleaned and

disinfected immediately

= Do not let the residues dry on the instrument surfaces to avoid

complication in the desinfection and cleaning process

= Concentration, temperature and exposure time should always

be observed in the desinfection and cleaning process

= Qver- or under-dosage of the chemical agents restrain efficient

cleaning and can lead to corrosion of the instruments



= Lay the instruments in open or dis-assembled condition onto the
cleaning and machine-friendly wire baskets

= Instruments with cavities or hollow spaces need careful cleaning and
rinsing on the inside as well. Arrange instruments in the way that
water in cannulae, blind holes and hollow bodies can drain off after
being actively connected to the washing machine during process

= Avoid overloading trays to ensure that all instruments surfaces can be
readily accessed by the cleaning solutions

= Large or heavy instruments should be stored sideways and on the
bottom

= Micro instruments and delicate instruments should be placed on
special racks

= |f possible, use demineralised water for cleaning and pre-wash
processes



= The final rinse must be performed with de-ionised water
= After final rinse, sufficient drying must be ensured

= |n case of faulty or insufficiently cleaned instruments the cycle must
be repeated or the instruments must be cleaned manually

= Use soft brushes (with nature or plastic bristles) and a neutral or mild
alkaline cleaning solution for removal of blood and other residues

= Use only cleaning solutions which are recommended from the
manufacturer

= Consider the treatment of surgical instruments by using ultrasonics as
a pre-cleaning step only.



= After cleaning, remove the instruments immediately from the
machine and let them cool down to room temperature

= Never open or close the instruments before they are cooled down,
this can lead to abrasion

= To prevent metal-on-metal friction, all movable part, joints, threads
and gliding surfaces must be treated with approved agents (e.g
Paraffin- / white oil basis) and suitable for steam sterilization: This can
be done manually or mechanically.

= Never process instruments with care agents containing silicone oil
because they might not only adversely affect the instruments
function but also the steam sterilisation results as well.



= Instruments must be microscopically clean, i.e. free from visible residues

= Critical areas, such as handle structures, joints, or jaw serrations, require
especially careful checking

= Spotted instruments should be sorted out, they require special treatment
= Functional inspection of the instruments in assembled condition
= Special care is required on all movable parts, working tips and scissors blades

= Sort out and replace fully worn, corroded, deformed, porous or in any other
way damaged instruments - THIS IS A MUST.

= Instruments which are made out of non-stainless materials (e.g. chrome
plated, aluminium, silver etc.) must not be sterilised together with stainless
steel instruments

= Cleanliness is a sufficient pre-requisite for the success of sterilisation



= Sterilisation is NOT a substitute for cleanliness! For sterilisation,
use distilled or demineralised water for steam generation, only

= The steam used for sterilisation must be free of contaminations
= Contaminated water can lead to spots, sediments or corrosion

= A daily empty sterilisation cycle before start of operation is
recommended

= Sterilisation must be performed according to the relevant norms

= Recommended temperature: 134° C, recommended over pressure:
3.1 bar. Time: minimum 5 minutes

= The instructions from the steam sterilisation device manufacturer's,
regarding loading and handling, must be observed

= Precondtions for secure storage, are a dust-free, dry ambience and
the prevention of temperature fluctuations



Surface changes, deposits, corrosion

Blood residues in joint area

Reason: cleaning in closed position

Clean joint area

Reason: cleaning in opened position

In daily practice many medical devices are subject to surface
changes due to chemical and/or physical impact.

The origin of such changes can usually be found in the
reprocessing conditions.

= Water spots caused by calcium carbonate
= Black discolouration of the instruments
= Pitting corrosion

= Fretting corrrosion

= Contact corrosion

= Extraneous and surface rust



Water spots caused by calcium carbonate

Type of surface change
= Stains / discolourations of a milky white to gray colour. Often
stained with sharply defined edges.

Origin & causes
= Excessive calcium concentration in the water used for cleaning
or at the final rinse.

Treatment recommendations

= Wipe-off with a fuzz-free cloth.

= Acid-based cleaning with special cleaners as recommended by
the manufacturer.

Preventive measures
= Cleaning and rinse with demineralised water.

Risk assessment
= No corrosion.
= Aesthetic significance only.




O‘l med |CG | Black discolouration of instruments

Type of surface change

= Shiny, gray toblack passive chromium oxide layer.

Origin & causes

= Unidentified reason.

Treatment recommendations

= Mechanical surface re-finishing at the manufacturer.

Preventive measures

= Exclude carry over of the neutraliser with adequate final rinsing.

Risk assessment

= No corrosion.

= Aesthetic effect only.
= No hygienic risk.




Pitting corrosion

Type of surface change

= Pitting-like corrosion holes, frequently microscopically small, surrounded by
sparkling, reddish-brown or multi coloured corrosion spots.

Origin & causes

= Mainly caused by chlorides, e.g too high chloride content in the the rinse water.
Dried-on organic residues e.g. blood, physiological solutions etc.

Treatment recommendation
= Corrosion holes may be treated by re-working at the manufacturer.

Preventive measures
= Water with less chloride content.
= Correct handling of the instruments.

Risk assessment

= Severely corroded instruments should be immediately withdrawn from service
for reasons of patient and user safety.

= To retain the value of the instruments, the causes of pitting corrosion must be
eliminated.



Fretting corrosion

Type of surface change
= Brown stains / discolourations or rust around an area that has
been affected

Origin & causes
= Insufficient lubrication leads to corrosion of the metallic friction
surfaces that move relative to each other e.g. locks, joints etc .

Treatment recommendations
= Discard defective instruments or have them repaired.
= Re-grinding and / or polishing can usually repair corrosion damage

Preventive measures
= Applying a lubricant to the instruments in the joint area prior to
performing functional inspection.

Risk assessment
= Impairs or completely destroys the instrument functionality.
= Fretting corrrosion may lead to pitting corrosion.



Contact corrosion

Type of surface change

= Corrosion in the area of contact between instruments made out
of different materials.

Origin & causes

= QOccur during the cleaning and sterilisation process,
due to a damaged and / or imcomplete chromium or nickel layer

Treatment recommendations
= The elimination of this problem by repair is impossible.

Preventive measures

= Replace nickel or chromium plated instruments which have
damaged surfaces with stainless steel instruments.

Risk assessment

= Depending on the degree of damage, follow up corrosion
damages can occur to intact instruments.



= Red Brochure — Proper Maintenance of Instruments!

= AK Instrument treatment: http://a-k-i.ore recommendations for

validation and routine control of sterilisation processes for medical

devices by moist heat .

= Recommendation of DGKH: http://dgkh.de

Hygiene requirements for cleaning and disinfecting of medical

devices.

= Combined recommendation from RK| and BfArM for ,Hygiene

requirements for cleaning and disinfecting of medical devices”:

http://rki.de.



http://a-k-i.org/
http://dgkh..de/
http://rki.de/
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