TECHNOLOGY ASSESSMENT- Padua University

BICARjet S.r.l., company that since 1995 develops and markets systems for the surfaces treatment with
sodium bicarbonate with low pressure vector, has developed a system capable of removing organic

residues, whether protein or not, which are on the surgical instruments after use.

This technology is proposed as a complementary or alternative way to already used technologies such as
brushes, pipe cleaners, abrasive pastes, solvents, vapour systems, manual washing, which are sometimes
ineffective or even harmful to reusable RMD, confirming that complex geometries combined with severe or
very severe contaminations turns out to be difficult challenges for the current working standard. This
technical solution in the re-processing of Reusable Medical Devices is attributable to a preliminary treatment

to the washing and subsequent thermal disinfection and sterilizationObiettivi

AIMS

Primary study aim has been the assessment of the effectiveness of BICARMED technology on reusable
surgical instruments. Effectiveness has been compared with that of the current procedural standard at the

sterilization center of Padua Hospital.

MATERIALS AND METHODS

Bicarjet technology uses a jet of sodium bicarbonate granules vectored with low pressure compressed air
and directed towards the object surface to be treated. Through a pneumatic system and a dispensing
nozzle, the sodium bicarbonate granules hit uniformly and continuously the surface, effectively removing
the residues adhering to the surface. The vectored compound on the surfaces is MELTRON®, a saline

compound based on sodium bicarbonate.

Technology allows to confine the work area in a "Gloveboxe" type cabin equipped with a suction system with
tempered safety glass and external lighting. The workstation is equipped with latex gloves and two work

tubes with their launch nozzle of MELTRON® product, released by means of compressed air.
It was analyzed a sample composed by 29 multipurpose osteotomy burs.

Dirty surgical instrumentation, before being directed to the cleaning procedure, were photographed (Nikon
D300) and subjected to analysis with a microscope or with scans and photographs with a Dino light 500X

microscope.

These data represented the t = 0 corresponding to the pre-cleaning starting situation, both with standard
technigue and with BICARMED technology.
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Group 1: composed by 3 burs, after being used at the O.U. during standard surgery, they were
photographed and stored individually in a sterile test tube and sent to the sterilization process of Padua

Hospital which provides:

e soaking in enzymatic liquid;
¢ device manual brushing;
e immersion in ultrasonic washing machine;

e rinsing.

Group 2 : composed by 6 burs, they have been used to simulate a craniotomy surgery on anatomical
corpse, subjecting them to more than ordinary use both for the cut extention and for the using time, in order

to make more severe the cohesion between the instrument and the contaminant.

They were then photographed and stored individually in a sterile test tube and sent to the cleaning process

according to Bicarmed protocol which involves mechanical cleaning with SAFEKIinic sodium bicarbonate .

Gruppo 3: composed of 20 burs used in conventional clinical practice. They were then photographed and

stored individually in a sterile test tube and sent to the cleaning process according to BICARMED protocol.

Gruppo 4: composed of unused burs considered as check on results.

At the end of the cleaning phase, both standard and with BICARMED, the burs of group 1-2-3 were

photographed again and scanned with a microscope.
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RESULTS

The samples of group 4, named check group and not used, Rose Head burr RN29 (n.12-S-0017), Diamond
DN30 (n.12-S-0019) and Craniotome CN28 (n.12-S-0018), photographed and scanned have intact surfaces,

free of imperfections.
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Fig.1 Rose head burr RN29
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Fig.3 Craniotome burr CN28
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The samples of group 1 showed surfaces particularly altered after the standard cleaning treatment. In the
craniotome case on the surface it were identified some particles whose total area represented 4.19% of the
total area of the craniotome itself; these particles have a uniform chemical composition: calcium,
phosphorus, oxygen (bone tissue residue) and other trace elements, these data were obtained by scanning
electron microscope (SEM) analysis.

Rose head burr with standard treatment RP26 (n. 12-S-0010): the burr surface results particularly altered:;
it is possible to identify rather large particles, whose total area represents 9.28% of the burr area; these
particles have a uniform chemical composition: calcium, phosphorus, oxygen (residual bone tissue) and other
trace elements, which are mainly arranged along the protusions and in the grooves.
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Craniotome with standard treatment CP25 (n. 12-S-0013): craniotome surface results particularly

altered, it is possible to identify medium-sized particles, whose total area represents 4.19% of the craniotome

area; these particles have a uniform chemical composition: calcium, phosphorus, oxygen (bone tissue

residue) and other trace elements;
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Diamond burr with standard treatment DP27 (n. 12-S-0016): diamond burr surface does not appear

altered except for some depression on the matrix due to the absence of diamond fragments; it is possible to
identify small particles, whose total area represents 0.23% of the diamond burr area; these particles have a

varied chemical composition: gold, nickel, iron (steel), oxygen plus other trace elements;
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Diamond burr with BICARMED D24 treatment (n. 12-S-0015): surface of diamond burr "head" ,composed

by nickel and carbon (diamond) results intact; they are not identified any foreign particles on the surface.
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CONCLUSIONS

BICARMED treatment, unlike the standard treatment currently used at Padua Hospital, removes any residue
without superficial alteration of the sample. Brushing unfolded in fact an ineffective procedure due to the
dimensional nature of the brushes in relation to the object to be treated and was found to be one of the
causes of the alteration of the surfaces of the instrument itself. The increase on the surface roughness of the
surgical instrument due to these practices allows the deposit of residues, triggering an endless vicious circle

for the challenge of pre-washing and washing.

The treatment with sodium bicarbonate SAFEKIinic unfolded to be effective and functional as a pretreatment
of surgical instruments, ensuring the removal of contaminations considered severe or complex in a short

time.

Complete removal of the contaminants without producing superficial alterations from the surgical instruments

guarantees safer and more efficient results to subsequent thermo-disinfection and sterilization processes.

In addition, BICARMED technology guarantees a 360 ° increase in safety in the process of reuse of surgical
instruments; for the operator in the workstation since he can work under the hood avoiding reverberations or
aerosols during the manual treatment phases at sink; for the patient, as show the qualitative obtained results
(what is not clean cannot be sterilized Spaulding) and finally for the instruments, since this technology
guarantees high cleaning performance without any consequences for the instruments with the consequent

increase in the possible reuse cycles.
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