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It only seems like yesterday that I was writing my first Editors note for Supplyline October 2015. 
I have received positive feedback from many people who thought that Daniel Phillips article LIFE 
AND DEATH – RELEVANT OR NOT? And really did agree with the comment “I propose that we 
reframe our definitions, along the following lines, using the two Rs: residue and replication.”

I have been working with Shelagh Thomas, Alison Stewart and Nicki Quested and we have worked 
hard in establishing international contacts and gaining articles from ZENTRAL STERILISATION 
to reproduce in this edition. These articles have kindly been reprinted with the permission of 
ZENTRAL STERILISATION, Quality of Care in Hospital Sterile Supply and Corrosion what’s 
the remedy. More information on how to purchase this publication at www.mhpverlag.de/en/

journals/zentralsterilisation/current_issue/ or wfhss.com/central-service/.

I would also like to welcome research review as a partner of the NZSSA and have included some abstracts from there 
latest edition. I would like personally thank Ellen Cadzow for working with me. More information can be found at www.
researchreview.co.nz/nz/Home.aspx.

If you have any feedback for me my contact details on the backpage.

Editor’s Note

July 2016 – deadline for information:  
1th June 2016

October 2016 – deadline for information:  
30th September 2016

Please note that if the article has been printed in another journal it will need copyright clearance so if you 
can give me at least three weeks before the deadlines above would be very good.

New Supplyline Issue Dates and Deadlines

Happy New Year to all of our 
members.

I hope that you all had the chance 
for some downtime with rest and 
relaxation. The time goes by so 
quickly and before you can blink we 
are back into work mode.

I had my holiday late November into 
December and I have written a piece 

about it for you just as a general interest article.

Since its inception, the new web site has been proving 
popular. Jenny is doing a fantastic job with it and slowly 
as she becomes more familiar with the system more new 
features will come online.

As you would have seen on the website and in the 
“Supplyline” journal, we have been offering scholarships 
to members only to attend the WFHSS forum in Brisbane 
later this year. The scholarships include return airfares to 
Brisbane, accommodation and conference registration. 
We have had some excellent applications and the lucky 
recipients of the scholarship will be announced at the end 
of February. This is a fantastic opportunity to attend a 
world forum. It is the first time it has come “down under” 
and is not likely to happen again in my working lifetime. 

The progression towards the Diploma in Sterilising 
Technology is going well. The documentation is currently 
with the NZQA for approval to offer the course. As soon 
as we gain approval it will be all systems go. As part of the 
changes and as was mentioned at the Wellington 2015 
conference, we are working on the criteria for registration. 
This also needs to be updated and our portfolios need 
to be of a professional standard. The changes will be 
advertised on line with the new paperwork required 
when it is ready.

The NZSSA has been able to liaise with its counterparts in 
UK and Europe to now be able to present to you some of 
the latest research and general interest articles relating 
to sterilising technology. This is beneficial for us all and 
especially so for those undertaking study.

It is with a heavy heart that I have to inform you of the 
sad passing of two of our sterilising colleagues in recent 
weeks. From Kenepuru Hospital we have lost Waraphon 
(Oi) Jones and from London but previously from Hutt 
Hospital and Wakefield Hospital we have lost Jose Perez 
Gonzalez. Our heartfelt sympathies go out to their 
families and loved ones.

Best wishes to you all.

Shelagh Thomas 
President - NZSSA

President’s Message 
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2016 has started at a great pace and looks set to continue in a similar 
vein. I hope your year has started well. 

The audited financial statement for 2014-2015 is now available on the 
NZSSA webpage. This statement reflects the full financial year from 
1 September 2014 to 31 August 2015. As per the remit passed at the 
Annual General Meeting (AGM) the financial year is going to be moved 
to 1 April commencing this year. This means there will be a further set 
of audited financial statements for the period 1 September 2015 to 
31 March 2016. Both sets of financial accounts will be presented for 
ratification at the 2016 AGM.

Registration forms for Conference 2016 will be online from 1 March 2016. In addition to the usual options of conference 
registration being paid by cheque, internet banking or through invoice, this year registration will be able to be paid by 
credit card via the Paypal portal on the NZSSA website. This enables greater flexibility for you and your organisation.

NZSSA Membership & Registered Technician
In order to be a registered technician you first need to be a member of the NZSSA and then maintain this membership by 
renewing it each year. Membership is $50.00 per year. A technician may then go on to become a registered technician 
once they have graduated from the Certificate of Sterilising Technology. Registration is then renewed every two years 
by the technician applying to re-register. Registrations are reviewed twice a year in February and August.

For information on applying for membership and applying for registration or re-registration as a technician visit the 
Membership page on the website.

All the very best for 2016

Alison Stewart
NZSSA Treasurer

Three qualifications relating to reprocessing of medical devices is available through The Open Polytechnic of New 
Zealand. These qualifications are:

OP3400 Achievement Award in Sterilising Practice (Level 3)

OP3171 Certificate in Sterilising Technology (Level 3)

OP5171 Certificate in Advanced Sterilising Technology (Level 5)

These qualifications are not semesterized they are open enrollment which means you can enroll at any time. Each 
enrollment starts on the first Monday of the month you choose to enroll. Depending on the time you are able to set 
aside for your study each qualification can be achieved within a 12 month period.

Enrollment is completed online via the Open Polytechnic website. You can access this website through the NZSSA 
website or directly through your search portal. If you have any questions do not hesitate to contact me, Alison.

Alison Stewart
Programme Leader, Sterilising Technology
The Open Polytechnic of New Zealand

From the Treasurer
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The executive have their first meeting of the year on February 26th 2016. We will be discussing the 
progress made on several projects that were started by the team.

The following is a list of projects and the people involved in their completion. The Project Lead will have 
some information to report back in the next issue of Supplyline.

Project Project Lead Project Team

Guidelines for Loan Instruments John Barnacott Jenny Carston

Guidelines for training new staff Tracey Kereopa June Isted & John Barnacott

Management of instruments with CJD June Isted Nicki Questead

Health and Safety guidelines Ruth Dick Kerry Nicholls

Validation Steam Sterilisers Ruth Dick Martin Bird

Ethylene Oxide Sterilisers Martin Bird John Barnacott

Single use items Martin Bird Ruth Dick

Registration Shelagh Thomas Kerry Nicholls, Sue Wood & Tracey Kereopa

Diploma Course Shelagh Thomas Nicki Quested & Alison Stewart

Allied Health New Zealand Shelagh Thomas Martin Bird & Alison Stewart

Website Jenny Carston June Isted & Tracey Kereopa

Supplyline Christopher Mumford Nicki Quested & Alison Stewart

Facebook Christopher Mumford John Barnacott & Tracey Kereopa

Conference Nicki Quested
Kerry Nicholls, Sue Woods, June Isted & 

Christopher Mumford

Librarian Sue Wood Kerry Nicholls

HE-023 Standards committee Alison Stewart

Crate Weight Project Sue Wood Nicki Quested & Tracey Kereopa

From the Executive
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Lower North Island Meeting
Venue: Wakefield Hospital Education Centre, 3rd Floor, Florence Street, Newtown, Wellington 
Organisers: Kerry Nicholls - kerry.nicholls@wakefield.co.nz , Leonie Jack - leonie@intermed.co.nz 
Sponsored by: Intermed
Dates: 5th March, 9th July and 5th November
Time: 0900 – 1300 

These meetings are for anyone involved in reprocessing reusable medical devices. The agenda is includes presentations, 
activities and networking so no time for snoozing! If you are based in the lower North Island region or feel like a weekend 
in Wellington you are most welcome to attend. Attendance is free.

All the meetings for 2015 have been held & the dates of 2016 meetings are as follows: 12th March 2016, 9th July 2016, 
5th November 2016.

Networking Meetings
Venue: Colonia Court Motel & Conference, 305 - 307 Fitzherbert Avenue, Palmerston North  
 (you can book accommodation at a reasonable rate at the motel if you wish to stay
Organisers: Shirley Newport - shirley.newport@gmail.com , Sheryll Chivers - sheryllchivers@xtra.co.nz 
Sponsored by: Protec Solutions
Dates: 11th March, 27th May, 26th August, Christmas meeting TBC
Time: 1730hrs - 2100 approx

These networking meetings are a great opportunity to meet people in the sterilising industry and to ask questions and 
discuss topics of interest. A certificate for 2 hours education is given at the meeting. Bring along your questions and 
discussion topics, attendance is free but it is BYO drinks & nibbles and dinner is ordered from a local restaurant and the 
cost divided between attendees.

Sterile Services Leaders Meetings
Venue: Various
Organiser: Shelagh Thomas - shelagh.thomas@huttvalleydhb.org.nz.
Sponsored by: NZSSA
Dates: 27th Feb and 23rd July 
Time: 0900 – 1430 

Sterile Services Leaders Meetings are for staff with a leadership role in their facility. This includes roles such as Manager, 
Team Leader, Educator, Supervisor, Quality Facilitator, Senior Technician etc. These meetings are an ideal opportunity 
to network with colleagues, discuss issues at the forefront of our profession. These meetings are funded by the NZSSA 
as part of their plan to bring education and personal development opportunities to the sterilising community. Each 
meeting gives you 5 education hours towards your registration.

Want to join the Leaders contact list? Email Shelagh Thomas at shelagh.thomas@huttvalleydhb.org.nz.

If you wish to be notified by email have your name added to the contact list by providing your details to Shelagh. Being 
on the contact list also puts you in contact with other leaders in NZ and keeps you up with meeting agendas and any 
queries being placed to the group.

STEAM Meetings
Venue: Various
Organisers: Christopher Mumford - christopher.mumford@live.com, Megan Greggains - megan.greggains@hyh.com
Sponsored by: Halyard Health
Dates: 7th May Taupo, 28th May Christchurch and 18th June Auckland 
Time: 0830 - 1430

Sterilisation, Training, Education and Management ( STEAM) these meetings are for Sterile Service personal of all 
backgrounds who want to expand their knowledge of sterilisation. The key emphasis of this year meetings will be AS/
NZS 4187:2014 Reprocessing of reusable medical device s in health service organizations. 

Upcoming Events
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Quality of care in hospital sterile supply
Reprocessed medical devices – coordination process between the operating 
room (OR) and the Central Sterile Supply Department (CSSD)
J. Kriegel*¹, H.-P. Gräbel², S. Haidinger², E. Neuhauser¹

 • instrument supply

 • quality of supply

 • CSSD

 • communication

 • service blueprint 

Key Words

* Johannes Kriegel, Fakultät für Gesundheit 
und Soziales, Fachhochschule Oberösterreich
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1 Fakultät für Gesundheit und Soziales, Fach-
hochschule Oberösterreich
2 Sterilgut, Logistik und Instrumentenmanage-
ment GmbH, Wels

An essential part of the core perfor-
mance of hospitals is provided in 
the operating room (OR). For the 

time-coordinated provision of the neces-
sary resources (e.g. patient, surgical team, 
information, surgical material), the effec-
tive and efficient, high-quality and flexible 
supply of sterile goods is a relevant sup-
porting process. At this point, different 
challenges can be identified concerning 
the overarching coordination and imple-
mentation of the sterile supply process. 
The question is: What kind of improve-
ments can be attempted and implemented 
to move towards a concerted and overarch-
ing supply process on needs-based (target-
ed/effective) and efficient (optimized use 
of resources) sterile services for hospitals? 
Within the framework of two research pro-
jects, 13 experts working at a hospital fo-
cusing on tertiary (specialized) care were 
interviewed on relevant improvements in 
the sterile supply process. The survey was 
conducted as a qualitative longitudinal 
study based on interviews and observa-
tion. It highlighted a potential for improve-
ment in various main categories: external, 
OR, CSSD, transport, information/commu-
nication and organization. Furthermore, 
short-, medium- and long-term measures 
for improvement were developed, signifi-
cant demonstrating the importance of an 
interdepartmental and interdisciplinary 
knowledge and communication manage-
ment strategy.

 | Introduction
The provision of health services in the hos-
pital has come under the increasing pres-
sure of targeted requirements in terms of 
quality, cost, benefits and flexibility. This 

porting processes and the associated dis-
positive management processes – and to 
optimize them (1).

 | Targeted quality of care in  
sterile services

One essential supporting process is the 
high-quality, customized and flexible sup-
ply of needed reprocessed sterile devices 
(including instrument processing). The 
supply of instruments and sterile devic-
es in a hospital context includes clean-
ing and sterilization, particularly of reus-
able medical devices and supplies, and 
is usually performed by a Central Sterile 
Supply Department (CSSD). The CSSD is 
charged with sorting, cleaning, disinfect-
ing, maintaining, sterilizing and deliver-
ing medical and/or surgical instruments 
and other products. The CSSD is divided 
onto an unclean and a clean area that are 

results in a variety of effects and challeng-
es in the context of primary and support-
ing services. On the one hand, the hospital 
sector is characterized by an increasing 
professionalization and differentiation of 
the services required and provided (e.g. 
paramedical professions in the hospital, 
modularization of the physician training). 
On the other hand, the increasing division 
of labour associated with the added value 
(e.g. holistic and patient-centred medicine, 
integrated care) has created a large num-
ber of additional interfaces (e.g. interdisci-
plinary care centres) and support process-
es (e.g. provision of medications) (see Fig. 
1). At the same time, specialization and 
resource shortages (on the part of service 
providers) as well as patient empowerment 
and multimorbidity (on the part of service 
consumers) result in highly complex hy-
brid health service patterns that are co-
determined by contribution efforts by the 
respective providers and consumers (1).
Furthermore, hospital care increasingly 
evaluates cross-stakeholder and patient-
related outcomes results in the light of tar-
get requirements: quality, costs, benefits, 
flexibility. In this context, the quality of 
care is of particular importance in terms 
of primary performance and of support-
ing processes. Quality of care can be re-
ferred to in this context as a subjective 
and objective, quantitative and qualitative 
union of structure, process and outcome 
quality, which should be measured, rep-
resented and interpreted in accordance 
with predetermined criteria. Hence the 
need, given the division of labour within 
the hospital, to review not only the primary 
performance processes (medical history, 
diagnosis, treatment, care), but also the 
required point-of-care and remote sup-
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(apppox.14,000 instruments per day; 3 
trays per procedure, about 30 operating 
rooms, 75,000 inpatients/year) were in-
vestigated.

 | Methods 
To identify potential challenges and pos-
sible areas for improvement as part of the 
coordinated interdepartmental supply of 
instruments and to develop possible op-

hygienically separated (2, 3). The supply 
circuit between the CSSD and the place 
of use (e.g. the OR) under is divided into 
a number of different sub-steps (see Fig. 
2) initiated, performed and evaluated by 
various actors. Furthermore, the division 
of labour results in a wealth of interfaces 
where different objectives, professions, 
responsibilities, organizational bounda-
ries or communication structures meet (1).

 | Previous approaches
The requirements for instrument repro-
cessing in the hospital have become much 
more stringent and considerably more de-
manding in recent years, partly by chang-
es in legislation and standards – examples 
include the Medical Devices Act (MPG), 
the Medical Devices Operator Regula-
tion (MPBetreibV), the Guidelines of the 
Robert Koch Institute (RKI), the recom-
mendations of the German Association 
for Hospital Hygiene (DGKH) – and partly 
by the advent of new surgical techniques – 
such as minimally invasive techniques or 
robotic technologies (4). In addition, the 
operating theatre and its supporting de-
partments and processes are increasingly 
under pressure to increase performance 
and they are also subject to changed ex-
pectations. Different measures have al-
ready been developed and implemented 
to optimize the instrument supply. These 
include optimization of the OR and CSSD 
subsystems and the increased use of infor-
mation technology (IT) solutions. Further, 
the services has increasingly been auto-
mated and the information exchange com-
puterized; quality assurance has been en-
hanced and sub-processes and structures 
certified within the real of instrument sup-
ply. But these approaches to improvement, 
focusing mostly on the respective subsys-
tems (OR, transport system, CSSD), often 
have perceptible limitations, and there is 
a need for overarching objectives and op-
timization in terms of improved commu-
nication, cooperation and coordination, 
So the question is: What kind of improve-
ments can be attempted and implement-
ed to move toward a concerted and over-
arching supply process on needs-based 
(targeted/effective) and efficient (opti-
mized use of resources) sterile services 
for hospitals? To this end, the instrument 
reprocessing routines in the CSSD of an 
Austrian tertiary (specialized) hospital 

timization strategies for the supply of in-

struments as a whole, 13 expert interviews 

were conducted with relevant stakehold-

ers as part of two research projects [5, 6] 

in a hospital focusing on tertiary care. In 

addition, the supply cycle was analyzed by 

observation, and an extensive review of the 

pertinent was performed. Based on these 

different types of input, a problem-solving 

cycle was run as part of a long-term study, 

Fig. 1: Division of labour and supporting processes in patient care [1]

Fig. 2: Ideal sterile supply cycle at a CSSD [1]
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based on the OPDCA quality circle accord-
ing to Deming. This includes the steps of 
systematically observing the actual situ-
ation, developing a target situation, devel-
oping and prioritizing alternative courses 
of action and outlining a possible perfor-
mance measurement system. The first 
step, consisting of a conceptual observa-
tion of the actual sterile supply cycle in the 
hospital, encompasses the identification of 
emerging shortages and their causes as 
well as a survey of related employee sat-
isfaction levels. The second step towards 
an optimized instrument supply includes 
the development of a target situation, fo-
cusing on identified overall supply targets 
(e.g. set/tray availability, throughput time 
of sterile goods) of the observed hospital. 
Based on qualitative employee and expert 
interviews, the requirements and needs 
of decision-makers, process performers 
and internal clients were surveyed and 

aligned with the results of the literature 
review. The third step consists of devel-
oping and prioritizing alternative ways to 
achieve the target situation. Based on the 
systematic development of a concept for 
change and related courses of action, an 
appropriate performance measurement 
system was outlined. 
To identify challenges and opportunities 
for improvement and for developing opti-
mization strategies of the overall instru-
ment supply service, a semi-structured 
literature search in English- and German-
language search engines (e.g. Google, 
Bing, DuckDuckGo) and databases (e.g. 
Medline, PubMed, SpringerLink, Emer-
ald, ScienceDirect, WISO) was performed 
to identify relevant sources and data. Any 
relevant information and pointers found 
was utilized for the development of the in-
terview guides and included in the analysis 
of the collected primary data. The expert 

interviews conducted during the two study 
periods were supported by two separately 
developed interview guidelines, with the 
Phase II interview guide building on the 
Phase I interview guide. The interviewees 
included 13 experts (n1 = 6, 4 senior surgi-
cal nurses, 2 senior staff members of the 
CSSD; n2 = 7, 4 senior surgical nurses, 1 
senior PR manager, 2 senior staff members 
of the CSSD). The textual evaluation of the 
expert interviews was carried out using a 
partly standardized process (encoding, 
typification, interpretation) as part of a 
qualitative content analysis.

 | Results
The central responsibility of the CSSD is 
to supply the OR and other diagnostic and 
therapeutic functions with reprocessed 
instruments and supplies. This requires, 
in addition to communicated needs and 
defined performance levels, flexible and 

Fig. 3: Causes of suboptimal performance in sterile services
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change and related courses of action, an 
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ment supply service, a semi-structured 
literature search in English- and German-
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Bing, DuckDuckGo) and databases (e.g. 
Medline, PubMed, SpringerLink, Emer-
ald, ScienceDirect, WISO) was performed 
to identify relevant sources and data. Any 
relevant information and pointers found 
was utilized for the development of the in-
terview guides and included in the analysis 
of the collected primary data. The expert 

interviews conducted during the two study 
periods were supported by two separately 
developed interview guidelines, with the 
Phase II interview guide building on the 
Phase I interview guide. The interviewees 
included 13 experts (n1 = 6, 4 senior surgi-
cal nurses, 2 senior staff members of the 
CSSD; n2 = 7, 4 senior surgical nurses, 1 
senior PR manager, 2 senior staff members 
of the CSSD). The textual evaluation of the 
expert interviews was carried out using a 
partly standardized process (encoding, 
typification, interpretation) as part of a 
qualitative content analysis.

 | Results
The central responsibility of the CSSD is 
to supply the OR and other diagnostic and 
therapeutic functions with reprocessed 
instruments and supplies. This requires, 
in addition to communicated needs and 
defined performance levels, flexible and 
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well-documented logistical structures and 
processes that include all supporting pro-
cesses from transport and storage to han-
dling and preparing medical devices and 
instruments (20). This supply circuit be-
tween the OR and the CSSD is influenced 
by a variety of stakeholders, targets and 
other internal and external factors. The 
goal is to recognize, describe and analyze 
these factors through a conceptual survey 
of the current situation within the sterile 
supply cycle in the respective hospital in 
order to subsequently identify and exploit 

relevant potentials for improvement in the 
hospital’s sterile services.

 | Improvement potentials in ster-
ile services

The qualitative and economic optimiza-
tion of instrument reprocessing is aimed 
at improved service outcomes in the hospi-
tal. The aim is to identify the factors influ-
encing problematic outcomes (e.g. pollu-
tion, damage, loss, insufficient availability 
of the required sterile goods at the point 
of use), to further delineate these and to 

eliminate them as far as possible. Here, the 
visualization of the relevant cause-effect 
relationships is of particular importance. 
Once clearly illustrated, complex prob-
lems and contexts become more easily to 
understand. The identified improvement 
potential in sterile services can be docu-
mented by an Ishikawa diagram that il-
lustrates the associated cause-effect re-
lationships and makes them transparent. 
As part of the research projects, six ma-
jor categories (external, OR, CSSD, trans-
portation, information/communication, 

Table 1:  Measures for improvement in sterile services

Change action Change phase I 2012 Change phase II 2014 Source

 Implementation Implementation  

Short term Yes Planned No Yes Planned No  

Prioritization of sterile goods  ×  ×   [8]

Definition of delivery and pick-up times ×   ×   [9]

Teaching the sterilization process for new instruments  ×  ×   [10]

Improved communication between the OR and CSSD ×   ×   [11]

Defining OP/CSSD interfaces*   /  ×  [12]

Mutual visits/internships*   /  ×  [13]

Regular joint meetings*   /  ×  [14]

Communication via nursing/medical management*   /  ×  [15]

Medium term        

Revision of the adoption processes ×   ×   [16]

Further development of the requisitioning process  ×   ×  [17]

Reducing the error rate ×   ×   [18]

Standardized terminology ×   ×   [19]

Workshop  ×   ×  [20]

Entering resources in the OR Cockpit*   /   × [21]

Scanning of incoming and outgoing goods*   /   × [22]

Reprocessing training in nursing schools*   /   × [10]

Development of a pushdown list, together with the OR*   /   × [23]

Written training concept for CSSD staff *   /   × [24]

Packing checklists in the OR*   /  ×  [25]

Increasing the number of sets*   /   × [23]

Developing a comprehensive communication concept*   /  ×  [26]

Long term        

Integrating the CSSD into the central OR management   ×   × [27]

(Further) development of activity-based costing   ×  ×  [28]

(Further) development of a differentiated pricing model  ×    × [29]

Identification of an in-house best-practices department*   /   × [30]

Implementing a comprehensive communication concept *   /   × [31]

Developing comprehensive performance measurements   /   × [32]

* Not identified as part of project phase I
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organization) were identified as related 
to the suboptimal quality of care in the 
sterile supply cycle between the OR and 
the CSSD. Different causes were then as-
signed to the six main categories. Figure 3 
illustrates the effects of different causes 
on the situation in the sterile supply cy-
cle examined. In addition to the various 
external influences, such as the grow-
ing number of standards, guidelines and 
laws, many of these causes are related to 
the various organizational units involved, 
namely the OR (e.g. increasing number 
of procedures, product diversity and ad-
hoc requirement planning) and the CSSD 
(e.g. range of services offered, staff train-

ing). But it also becomes clear that many 
of the identified causes of suboptimal ster-
ile services have their origin in suboptimal 
general communication, coordination and 
cooperation. Specifically, these include 
the requirements for increasing perfor-
mance and tightly controlled processes, 
short planning horizons and insufficient 
workflow planning in the organization cat-
egory. Additional causes, such as the non-
transparent transition of responsibilities, 
insufficient or non-standardized instru-
ment labelling or the absence of a mean-
ingful system for measuring performance 
– all part of the information/communica-
tion category – also appeared essential.

 | Changes in sterile services
Based on the demonstrated potential for 
improvement, as classified along the main 
categories (CSSD, OR, external, transpor-
tation, information/communication, or-
ganization) or along the dimensions of 
quality (structure, process and outcome 
quality), the next step is to identify actual 
measures to achieve this improvement. 
During the two survey periods, 2012 and 
2014, 27 different measures for improve-
ment are identified. These were divided, 
based on expert assessments, into short-, 
medium- and long-term measures; some 
of them are now in the planning or imple-
mentation stages (Table 1).

 | Information exchange and com-
munication

One important result of the present study 
was the identification of a need for an in-
terdepartmental and interdisciplinary 
knowledge and communication manage-
ment. This is illustrated by the nature of 
the improvements developed, namely im-
proved communication between the OR 
and the CSSD, mutual visits/internships, 
a standardized terminology and the joint 
development of a pushdown list togeth-
er with the OR. Furthermore, it becomes 
clear that communication as a basis for 
the management of knowledge and pro-
cesses in the hospital is as essential in the 
field of sterile services as it is elsewhere. 
It should be noted that it is not enough to 
set up a suitable IT infrastructure; rather, 
direct contact between the different roles 
and departments should be promoted us-
ing other communication and interaction 
tools, such as joint workshops or mutual 
internships (26).

 | Discussion
Repeated observation and analysis of the 
sterile supply cycle across the two study 
phases made it possible to identify and 
develop additional improvement potential 
and suitable measures beyond the focus 
of analysis during the first change phase 
(e.g. regular joint meetings, development 
of a common pushdown list, development 
of a comprehensive communication strat-
egy). In particular, the overarching goals 
of performance measurement and process 
orientation require raised awareness in the 
different departments and amongst stake-

Table 2:  A performance measurement system for the sterile supply cycle 

Main category Dimension (examples) Indicators (examples)

Structure

Management
– Defining common targets

– Integrating executives in process  
   optimization

Policy and Strategy
– Facilitating transparent performance  
   measurements [31]

– Promoting the empowerment of employees

Staff
– Training and development plans [10]

– Stimulating and facilitating teamwork

Partnerships and re-
sources

– Reprocessing training in nursing schools

– Integrating suppliers (medical devices)

Process

OR
– OR planning [33]

– Sterile supply MRP [34]

CSSD
– Automated documentation

– Identifying product location and status

Transport
– Central transport management

– Degree of automation and labelling of 
   transported goods [30]

Innovation
– Pilot projects

– Initiating, implementing, measuring and 
   communicating process changes [35]

Continuous improve-
ment process (CIP)

– Interface management [31]

– Implementing an internal suggestions 
   scheme [10]

Results

Client-related results
– Error rate [36]

– Delivery reliability [37]

Staff-related results
– Training and competence definition [38]

– Measuring satisfaction and promoting 
   motivation

Stakeholder-related 
results

– Certification [39]

– Sustainable resource management [40]

Key results
– Error rates [28]

– Budget compliance [9]
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organization) were identified as related 
to the suboptimal quality of care in the 
sterile supply cycle between the OR and 
the CSSD. Different causes were then as-
signed to the six main categories. Figure 3 
illustrates the effects of different causes 
on the situation in the sterile supply cy-
cle examined. In addition to the various 
external influences, such as the grow-
ing number of standards, guidelines and 
laws, many of these causes are related to 
the various organizational units involved, 
namely the OR (e.g. increasing number 
of procedures, product diversity and ad-
hoc requirement planning) and the CSSD 
(e.g. range of services offered, staff train-

ing). But it also becomes clear that many 
of the identified causes of suboptimal ster-
ile services have their origin in suboptimal 
general communication, coordination and 
cooperation. Specifically, these include 
the requirements for increasing perfor-
mance and tightly controlled processes, 
short planning horizons and insufficient 
workflow planning in the organization cat-
egory. Additional causes, such as the non-
transparent transition of responsibilities, 
insufficient or non-standardized instru-
ment labelling or the absence of a mean-
ingful system for measuring performance 
– all part of the information/communica-
tion category – also appeared essential.

 | Changes in sterile services
Based on the demonstrated potential for 
improvement, as classified along the main 
categories (CSSD, OR, external, transpor-
tation, information/communication, or-
ganization) or along the dimensions of 
quality (structure, process and outcome 
quality), the next step is to identify actual 
measures to achieve this improvement. 
During the two survey periods, 2012 and 
2014, 27 different measures for improve-
ment are identified. These were divided, 
based on expert assessments, into short-, 
medium- and long-term measures; some 
of them are now in the planning or imple-
mentation stages (Table 1).

 | Information exchange and com-
munication

One important result of the present study 
was the identification of a need for an in-
terdepartmental and interdisciplinary 
knowledge and communication manage-
ment. This is illustrated by the nature of 
the improvements developed, namely im-
proved communication between the OR 
and the CSSD, mutual visits/internships, 
a standardized terminology and the joint 
development of a pushdown list togeth-
er with the OR. Furthermore, it becomes 
clear that communication as a basis for 
the management of knowledge and pro-
cesses in the hospital is as essential in the 
field of sterile services as it is elsewhere. 
It should be noted that it is not enough to 
set up a suitable IT infrastructure; rather, 
direct contact between the different roles 
and departments should be promoted us-
ing other communication and interaction 
tools, such as joint workshops or mutual 
internships (26).

 | Discussion
Repeated observation and analysis of the 
sterile supply cycle across the two study 
phases made it possible to identify and 
develop additional improvement potential 
and suitable measures beyond the focus 
of analysis during the first change phase 
(e.g. regular joint meetings, development 
of a common pushdown list, development 
of a comprehensive communication strat-
egy). In particular, the overarching goals 
of performance measurement and process 
orientation require raised awareness in the 
different departments and amongst stake-

Table 2:  A performance measurement system for the sterile supply cycle 

Main category Dimension (examples) Indicators (examples)

Structure

Management
– Defining common targets

– Integrating executives in process  
   optimization

Policy and Strategy
– Facilitating transparent performance  
   measurements [31]

– Promoting the empowerment of employees

Staff
– Training and development plans [10]

– Stimulating and facilitating teamwork

Partnerships and re-
sources

– Reprocessing training in nursing schools

– Integrating suppliers (medical devices)

Process

OR
– OR planning [33]

– Sterile supply MRP [34]

CSSD
– Automated documentation

– Identifying product location and status

Transport
– Central transport management

– Degree of automation and labelling of 
   transported goods [30]

Innovation
– Pilot projects

– Initiating, implementing, measuring and 
   communicating process changes [35]

Continuous improve-
ment process (CIP)

– Interface management [31]

– Implementing an internal suggestions 
   scheme [10]

Results

Client-related results
– Error rate [36]
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holders. This can be achieved through a 
meaningful performance measurement 
system (PMS) or through a transparent 
process description using service blue-
printing (SBP).
A PMS is a management system (cf. Bal-
ance Scorecard, Six Sigma, EFQM) used 
for multidimensional performance meas-
urement, evaluation and control within the 
sterile supply cycle. The aim is to provide 
a few but meaningful metrics or indica-
tors that provide information for service 
providers and service consumers, infor-
mation that facilitates communication and 
an assessment of the performance of the 
sterile supply cycle. These metrics or indi-
cators can be assigned to the correspond-

ing main categories of structure, process 
and outcome and then to more detailed di-
mensions of assessment. Table 2 provides 
an overview of these dimensions and rel-
evant indicators of an exemplary PMS for 
the sterile supply cycle. 
In addition to the frequently still non-
transparent structures, processes and out-
comes, isolated viewpoints and objectives 
within the departments and disciplines of-
ten prevent a smooth overall sterile sup-
ply process. These obstacles need to be 
identified and overcome. Using a process-
related service blueprint, it is possible to 
provide the necessary transparency and to 
identify appropriate interaction or barrier 
lines between the different stakeholders 

of the sterile supply cycle. This blueprint, 
in the form of a flow chart, visualizes the 
services and makes them transparent and 
identifies potential errors and decision-
making situations. Furthermore, a service 
blueprint identifies the respective user or 
client perspective along the sterile supply 
cycle. The actions of the protagonists (e.g. 
OR planners, surgeons, surgical nurses, 
transport service, CSSD) are arranged in 
different areas of action separated by in-
teraction or visibility lines. The interac-
tion lines separate sub-processes in which 
the subsequent user or (internal) client is 
actively involved from sub-processes in 
which the (internal) client is not involved. 
Furthermore, the areas of activity are also 
separated by the visibility line according to 
whether the respective user or (internal) 
client perceives the processes directly or 
has insight into and can consider them, if 
desired, in the context of his or her own 
actions and decisions. Figure 4 shows a 
service blueprint for the sterile supply cy-
cle. It is obviously difficult for individual 
stakeholders to get an overview of the en-
tire supply cycle and to evaluate the impact 
of their activities on downstream areas. 
The challenge lies in the need to facilitate 
this overview by means of e.g. active com-
munication and transparent performance 
indicators to create a sterile supply cycle 
that is effective and efficient as well as 
flexible and of high quality. ■

References please see p. 275

Translation: Triacom; www.triacom.de

Fig. 4: Service blueprint for a cooperative sterile supply process
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Ferner werden die Handlungsbereiche 
durch die Sichtbarkeitslinie zusätzlich da-
nach getrennt, ob der jeweilige Abnehmer 
bzw. (interne) Kunde die Prozesse direkt 
wahrnimmt bzw. einsehen kann und da-
mit auch im Rahmen seiner eigenen Hand-
lungen und Entscheidungen diese berück-
sichtigen kann oder nicht. Abbildung 4 
veranschaulicht einen entsprechenden 
SBP für den Sterilgutkreislauf. Es wird 
deutlich, dass es für die einzelnen betei-
ligten Akteure schwierig ist den gesam-
ten Versorgungskreislauf und somit die 
Auswirkungen der eigenen Aktivitäten auf 
nachfolgende Handlungsbereiche zu über-
blicken. Hieraus ergibt sich die Herausfor-
derung diesen Überblick u. a. mittels akti-
ver Kommunikation sowie transparenter 
Leistungsindikatoren zu ermöglichen um 
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ven und effizienten sowie qualitativen und 
flexiblen Sterilgutversorgungskreislauf zu 
ermöglichen.  ■
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NZSSA Scholarship to the WFHSS 2016
Application for Scholarship
In October 2016 the World Forum of Health Sterile Services Annual Conference will be held in Brisbane Australia. 
This will be the first time a conference relating to the Sterile Service Profession is being held in our part of the world. 
The New Zealand Sterile Services Association Executive Committee is looking forward to providing a scholarship to 10 
members of our association to attend the conference.

The scholarship will cover flights, accommodation and conference registration. The conference dates are October 26– 
29th 2016. Venue is the Brisbane Convention & Exhibition Centre on the South Bank, Brisbane. Travel insurance will 
be the attendee’s responsibility.

This scholarship is only available to NZSSA members. If you wish to apply for this scholarship you need to provide a 
portfolio including the following information:

Title page identifying:
• NZSSA membership number
• Name and contact details
• Name of hospital and service
• Name of line manager and contact details
• Confirmation letter from Line Manager guaranteeing release from work for required time off if accepted
• CV
• Description and evidence of a project you are directly involved in, either ongoing or starting that will offer 

improvements to your department
• Table showing evidence of current continuing education hours
• A short resume of your thoughts on where are you going in your career as a Sterile Service Technician. Please include 

what stage of your career is at now and your aspirations for the future.
• Copy of your passport title page. Please have the copy signed by your line manager as a true copy.

Note: At time of travel the expiry date must be at least 6 months after 29 October 2016. The NZSSA will not be meeting the cost 
of any travel visas required.

Should you be successful you will be required to sign a contract stating that you agree to work with the NZSSA in 
relation to travel bookings and accommodation and you will provide a comprehensive report to the NZSSA executive 
within 3 weeks of conference end.

Applications for the scholarship need to be forwarded the NZSSA Secretary by the week ending Feb 19th 2016. The 
committee will then review the applications and notify both successful and unsuccessful applicants by 26th February 
2016. The final decision will be the NZSSA Executive’s and no further discussion will be entered into.

Please post applications to:
NZSSA Secretary, Jenny Carston, CSU
Tauranga Public Hospital, Private Bag 12024, Tauranga 3143 Or email applications to: jenny.carston@bopdhb.govt.nz

Committee members are available to answer any questions members may have. Contact numbers can be found in Supplyline.
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Research Review publications bring the best of 10,000 global 
medical journals to your inbox every issue with commentary 
from New Zealand experts. Over 40 areas including Infectious 
Diseases, Cardiology, Diabetes, Oncology and Psychiatry. 
Specialist opinions on guidelines, medicines and conferences. All 
Research Review publications are free to receive.

Research Review makes keeping up to date easy whether you’re a Specialist, RMO, General Practitioner or a Nurse. 
40 regular subject specific reviews, over 50 international medical conferences every year and advice from over 60 NZ 
medical specialists. Reviews of particular interest:

Infection Prevention and Control Research Review - with Dr Richard Everts, Alison Stewart and Ruth Barratt 

Infectious Diseases Research Review - with Dr Tim Blackmore

IBD Research Review - with Assoc Prof Michael Schultz and Professor Richard Gearry

All review are available to all NZ health professionals at no cost.

Subscribe online at www.researchreview.co.nz

Doctor, do you have a moment? National Hand Hygiene Initiative compliance in Australian hospitals 

Authors: Azim S et al. 

Summary: These researchers assessed hand hygiene compliance rates for medical and nursing staff by analysing data 
from three different cross-sectional datasets: Hand Hygiene Australia data for 246,665 hand hygiene opportunities 
from 82 public hospitals representing eight Australian states and territories, and hand hygiene rates and Staphylococcus 
aureus bloodstream infections (SABSI) rates from the MyHospitals website. Medical staff consistently performed below 
the national threshold for hand hygiene compliance regardless of hospital size. Nurses’ compliance was consistently 
above the threshold. One-third of the patient interaction hand hygiene opportunities recorded involved before touching 
a patient, for which compliance was below the national threshold in 68% of hospitals. Hand hygiene had little impact on 
the rate of SABSI (incidence rate ratio, 0.97; p<0.01). 

Comment (RE): Australia and New Zealand both have developed national hand-hygiene initiatives, based on the WHO’s 
‘5 moments’ and involving education and audit. This report presents recent audit results from Australia, including poor 
hand hygiene by doctors compared with nurses, poor compliance with ‘moment 1’ (the moment before touching a 
patient) and a wide range of hand hygiene compliance (e.g. 49% to 78% in 301- to 400-bed hospitals). Similar results are 
reported in New Zealand. The authors suggest that the high cost of ongoing audit may be better spent on interventions 
to improve practice, focusing on doctors and ‘moment 1’. I like the idea of making hand hygiene education mandatory 
for doctors, interrupting and reminding doctors about hand hygiene at the bedside and senior medical staff modelling 
and promoting good hand hygiene. 

Reference: Med J Aust. 2014 May 19;200(9):534–7 

Abstract

Biofouling of surgical power tools during routine use 

Authors: Deshpande A et al. 

Summary: These researchers reviewed the existing medical literature on the decontamination of surgical power tools 
(SPTs) and associated iatrogenic transmission of infection. Despite challenges to decontamination processes, episodes 
of iatrogenic infection directly linked to SPTs appear rare. This finding may reflect reality but more likely it represents 
incomplete reporting, failure to investigate SPTs or lack of surveillance linking surgical site infections to SPTs. Healthcare 
professionals should be aware of the complexities in the decontamination of SPTs, and should review manufacturers’ 
reprocessing instructions prior to purchase. 

Comment (AS): In this review of literature, SPTs used in dentistry, orthopaedics, ophthalmology, neurosurgery, and 
dermatology as well robotic tools were assessed for their potential for being a source for cross-contamination and or 
transmission of infection. The review demonstrated that without appropriate reprocessing prior to reuse all SPT have 
the potential to harbour contamination ranging from environmental bacteria through to pathogens such as S. aureus. 
The message to take from this research is that, while the manufacturers have an ethical responsibility to provide 
validated reprocessing instructions that will render the SPT free of contamination, the reprocessing service also needs 
to be aware of where contamination can be harboured and ensure the reprocessing instructions are followed. 

Reference: J Hosp Infect. 2015 April 9 [Epub ahead of print] 

Abstract
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Introduction
When you think of medical equipment being environmentally friendly, energy-efficient performance is the first thing 
that comes to mind. In this article we look at ways in which washer / disinfector manufacturers are reconsidering 
traditional engineering practices in favour of ‘greener’ technology.

In today’s world there is a moral and ethical obligation to reduce our impact on the environment coupled with a 
continued drive towards lower operating costs. These factors in some way influence many of the decisions made in 
the healthcare industry today. However the Central Sterile Supply Department has traditionally been somewhat of an 
anomaly in this trend due to the nature and importance of the service that it provides. A ‘necessary evil’ if you will. That 
said recent technological advancements have seen company’s now manufacturing washer/disinfectors that not only 
improve performance but can also significantly reduce the department’s resource consumption and operating costs. 

As a result there is no reason why today a CSSD department should be excluded from the hospitals wider environmental 
strategy. With the added benefit of reducing operating costs many hospitals around the world are already enjoying the 
advantages of ‘Green Engineering’.

In order to illustrate how green engineering has influenced washer / disinfector design we will look at four (4) defining 
features of the WD290 Batch Washer / Disinfector from the Swiss company Belimed. Broadly speaking these can be 
categorised are as follows:

 1. Heating systems

 2. Water and energy management

 3. Rack design

 4. Energy recycling

Heating Systems
Washer / Disinfectors are required to frequently heat water to near boiling point in order to achieve thermal disinfection. 
They are also required to heat the air used to dry the load at the end of a cycle. The power needed to perform these 
tasks is traditionally provided via electric means. However a more efficient mode of operation would be to use steam 
heating instead of electricity. Steam heating is faster and more efficient than electric, resulting in lower overall energy 
consumption and shorter cycle times. 

The main drawback surrounding the use of steam heating in washer / disinfectors is the potentially devastating effects 
on the sterilising department should the main steam supply fail. This would render the washers useless until steam 
could be restored and potentially impact the hospitals ability to perform operations. In order to overcome this fact

Belimed have created a unique feature that enables the washer / disinfector to operate using steam heating as its 
primary source but automatically switch to electric heating in the event of failure to the main steam supply.

Green Engineering Advantage: The benefits of steam heating without the risks

Water and Energy Management
Conserving resources without impacting on performance has always posed a challenge for washer/disinfectors 
manufacturers. If done well water, energy and operating chemicals can all be significantly reduced whilst performance 
remains unaffected. One such way this can be achieved is to utilise a technique referred to by Belimed as ‘Dynamic 
filling’, a way of continuously adjusting the amount of water used per phase depending on how full the load is. If a light 
load is introduced the system will automatically recognise this and adjust to use less water per phase in order to clean 
and disinfect. The converse is true for heavy loads.

Top 4 Washer / Disinfector Design Features 
for	Improved	Resource	Efficiency



S U P P L Y L I N E S U P P L Y L I N E  –  F e b r u a r y  2 0 1 61 8

Working in parallel with this, most washer / disinfectors are engineered to dose detergent as a function of how much 
water is present in the chamber (for example the washer may be programmed to dose 5 ml of detergent per L of water 
present). If you have less water present because you have a light load then you require less chemical to be dosed in order 
to achieve the correct concentration. The result is significant savings in detergent.

Finally if less water present in the chamber, the power required to heat that water is also lower than what it would be 
with a heavy load resulting in less power being consumed. 

In a busy CSSD, Dynamic Filling technology has the potential to save hundreds thousands of Litres of water and tens to 
hundreds of thousands of dollars in chemical and energy savings over the lifetime of the equipment.

Green Engineering Advantage: Lower operating costs through reduced water, energy and detergent use

Rack Design
At the heart of every successful wash cycle is a well-designed rack. The rack is responsible for effective water distribution 
throughout the chamber and can have a significant impact of the cleaning ability of the machine itself. But how can a 
rack improve resource efficiency? The answer is two-fold;

(i) Firstly we look at the retained water volume inside the rack. Every rack has a defined internal volume of fluid. The 
lower this is, the less water overall is required to fill the wash chamber to its working level. Water held inside of a rack 
can be considered as ‘dead volume’ as it is not directly contributing to the cleaning process but rather serving only 
as a pathway for water to circulate. Intelligently designing racks to have lower internal volumes can further reduce 
water consumption by a washer/disinfector. When you couple this with the dynamic filling principle described above 
the combined effect is not only to reduce the water demand but also to reduce the demand for energy and detergent.

Green Engineering Advantage: Lower resource consumption through reduced internal rack volume

(ii) Secondly we consider the loading capacity of the rack. Many manufacturers are optimising rack designs to improve 
capacity without increasing the footprint of their machines. Belimed for example have created a 6-level instrument rack 
for the WD290 model enabling up to 18 DIN trays to be processed per load. This represents a 20% increase in capacity 
compared to the more traditional 15 DIN tray machines, or an 80% increase over the common 10 DIN tray machines. 
Having a greater loading capacity per rack enables more trays to be process per load. This in turn can reduce the number 
of times a washer needs to run during the day thereby improving efficiencies and lowering costs across the board.

Green Engineering Advantage: Fewer loads per day through higher capacity racks
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Energy Recycling
In most busy CSSD departments washer / disinfectors are being challenged to perform 
faster and faster cycles in order to keep up with an ever increasing demand. One of the 
most significant ways in which you can reduce cycle times is to incorporate a pre-heated 
storage tank onto the washer that maintains thermal disinfection water at the correct 
temperature ready for immediate use. The downside to this option is an increased power 
demand resulting from the elements in this tank which are continuously heating the 
incoming water from ambient temperature to 93oC.

One way in which you can maintain the benefits of having the pre-heated storage tank 
option but reduce its power demand is to employ clever engineering. Belimed have 
developed a way to recycle the heat energy generated during the previous drying cycle 
and use this to warm the incoming water entering the disinfection storage tank. The 
resulting effect is that heating elements inside the tank do not have to work as hard or 
for as long in order to reach the target temperature. Estimates put energy savings with 
this option at around 20% compared to not having it. There is also an added benefit of 
this option. The cold incoming water acts as a condenser to the moist hot air exiting the 
chamber thereby removing water vapour from the stream prior to entering the exhaust 
system of the building.

Green Engineering Advantage: Recycling heat energy from drying to reduce power consumption

Conclusion
As with other industries, manufacturers of CSSD equipment are employing green engineering principles to push 
the boundaries of possibility. The result is state-of-the-art products that deliver marked improvements in resource 
efficiencies and lower operating costs when compared to previous generations of equipment. Belimed as a leading 
manufacturer of disinfection and sterilisation products continues to innovative in this area and I for one look forward 
to seeing what comes next.

Written	by	Peter	Branton,	Divisional	Manager	for	CSSD	and	General	Medical,	Gallay	Medical	&	Scientific	Pty	Ltd
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I have always been a bit of a nomad. I think it is in the genes, as I come from at least 4 generations of merchant 
seaman who were all ships captains and travelled the globe.

The end of November 2015 heralded the start of my Persian Adventure. I was really excited by this as it had been 
many months in the planning of making bookings and obtaining visas. So I headed off to join a trip run by Peregrine 
Adventures. I was travelling alone and had no idea who my travelling companions would be.

My first stop was Dubai where I had only one hour to wait for my connecting flight to Teheran,Iran. 

I was so nervous at this point. The trip notes stated modest dress was required in Iran, which included wearing 
head covered, wrists and ankles covered and no showing 
of any cleavage type areas. I paced up and down scanning 
the fellow travellers waiting to board the plane but all the 
women were dressed just like me. So off we set on our 
short flight over the Persian Gulf. Imagine the scene when 
the plane landed in Teheran, suddenly head scarfs went on, 
mine being the last to do so while I worked it out. 

Customs and immigration were easy, not what I expected 
and once through the process I met the first of my fellow 
travellers. Loaded into a mini bus we set off for downtown 
Teheran. The international airport was around 30kms from 
the centre of time and that gave me the first opportunity to 

soak up the atmosphere of this amazing country. 

Teheran, wow, it is a bustling city of around 9 million people. The south side is the poorer side of the city with thriving 
little businesses and people everywhere. There are streets of car workshops that lead on to streets of tyre shops that 
lead on to streets of washing machine shops, then television shops then porcelain shops etc.

North Teheran is where the money is, it is the home of politicians, doctors, lawyers and businessmen and women 
and more BMW’s and Porches than in Germany.

That first evening we met the rest of our group and our tour leader. There were 4 Kiwis (including me) 11 
Australians and 1 Singaporean.

Our first official day as a group was spent in Teheran. We visited the Sa’d 
Abad palace complex which contained the green and white palaces used 
by the Shah and his family prior to the 1979 revolution. Also on that day 
we visited the national museum of Iran and the national carpet museum. 
I could have brought home all the carpets.

Next the tour took us out of Teheran and North West to Hamadan 
also once known as Ecbatana. This city dates back to the 8th century 
BC. It was a relatively long trip of around 7 hours which saw us driving 
through snow drifts as we crossed mountain passes. While in Hamadan 
it was cold but that didn’t stop me from getting out and about and 
seeing everything I could. We visit the tomb and museum dedicated to 
Avicenna ( Abu Ali ibn Sina)the founding father of modern medicine. 
Also visited were the tombs of the old testaments Esther and Mordecai. 
It was odd to think I was in an Islamic Republic and here we had a small 
thriving Jewish Community. That put paid to the idea that the Iranians 
were intolerant of other religions. 

Also here were the remains of a stone lion left by Alexander the Great 
as he passed through ancient Persia.

Shelagh’s Persian Adventure
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Heading south our next port of call was Kermanshah. However before 
we got there we stopped at many ancient sites such as the 2300 
years old Anahita temple at Kangavar, and cuneiform rock carvings 
at Ganjnameh from the 5th century BC. The major attraction though 
was the UNESCO site at Bistoun with it bas-relief cliff carvings 
honouring Darius the Great. To think that these wonderous sites 
were created so long ago and are still there is amazing.

Continuing South we passed through Ahvaz and on to Shush. This 
area is another UNESCO site and was also the burial place of Daniel-
he of the lion’s den –notoriety. In this region is an Elamite period brick 
ziggurat (Persian pyramid) called Choqa Zanbil. It here the Roman 
emperor Valerian lived out his last days of captivity in AD260.

The tour continued south to the place described as the “Pearl of 
Persia” namely Shiraz.

This is a wonderful city very modern in its thinking. The people are open and friendly and desperate to show 
their city and share their experiences. Here we visited a magnificent mausoleum one of the holiest sites in Shiraz 
dedicated to one of Imam Rezas brothers and called Aramgah-e Shah-e Cheragh. It was magnificent and once 
inside the word bling springs to mind. Also in Shiraz is there version of the leaning tower of Pisa named the Arg-e 
Karim khan.

From Shiraz it was on to Irans most magnificent of ancient sites. That of Persepolis, one time centre of the Persian 
Empire and one of the great cities of the ancient world. Here were situated the Takhte Jamshid complex of palaces 
constructed during the reign of Darius 1st. This was mostly destroyed by fire in 330 BC by Alexander the Great 
and his invading army. Also in this area was Necropolis burial site of the ancient kings.

Next it was off to Yazd. Famed for being a Zoroastrian centre and the one time religion of Iran before islam. We 
climbed what felt like a mountain to look at the towers where the dead were placed for the buzzards to pick the 
flesh off the bones before the bones were buried in a lime pit. The city is also festooned with wind towers(badgirs) 
which kept homes cool in summer and warm in winter and also kept stored water cool.
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The Jewel in the crown of Persia was our next stop 
Esfahan. Words cannot describe the beauty of this 
city. The mystical bridges over the Zayandeh river 
all lit up at night make you just want to sit there and 
dream the night away. The magnificent Naqsh-e Jahan 
square (now Imam square)surrounded by the Ali Qapu 
palace,Sheikh Lotfollah Mosque,Qeysarieh Portal and 
the most magnificent blue mosque ever that I have 
seen the Imam Mosque. This whole complex just takes 
your breath away.

Also in Esfahane is further testament to Iran’s 
tolerance of other cultures or religions. There is a 
large settlement identified as the Armenian quarter. 
Here there are resraurents, designer shops(Armani) 
but most importantly Armenian Christian churches. 
Here Iranian’s and Christians live side by side.

After the wonders of Esfehan we made our way up to a 
quaint traditional village at the foot of Mount Karkas. 
The homes were made of mud brick stones and people 
still wore traditional clothes and rode around on 
donkeys.

Finally we headed back to Teheran. When we reached 
there the mountains directly behind the city were 
covered in snow. I took the opportunity to viits the 
Gulestan palace and the national Jewels Museum. 
What a place that is. You are frisked around 10 times 
before you get into the vault. There must be trillions of 
billions worth of jewels in that place.Precious stones 
that you would not believe existed and the peacock 
Throne made of precious stones and solid gold. That 
place was every girls dream.

There is so much more I could tell you however it 
would take up the whole of Supplyline.

If anyone is interested to hear more about my 
adventures in Iran please let me know. I took 1600 
photos so there is lots to see. Now you all know what 
the NZSSA president likes to do in her spare time. I will 
end with a photo of some beautiful nomadic children I 
came across.
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 | Background 
In recent years some hospitals have over-
hauled their stock of instruments in next 
to no time and at great expense because 
of corrosion, while other hospitals have 
for years been using instruments that are 
in a poor condition but fail to see that this 
is a problem.
This paper now reports on the current 
state of affairs while explaining the poten-
tial risks of corrosion and setting out strat-
egies for dealing with this phenomenon.

 | Just what is corrosion?
Classification of surface changes in ac-
cordance with the criteria of the brochure 
”Proper Maintenance of Instruments“ 

and aluminium give rise to a dense oxide 
layer that prevents further spread of cor-
rosion. The corrosion protection afford-
ed by hardened steel is limited, whereas 
nickel-containing steel (machines, kid-
ney bowls, beakers, etc.) is endowed with 
greater resistance.
The Red Brochure compiled by the AKI 
recommends withdrawing corroded in-
struments forthwith from the instrument 
circuit because of the hygiene risks they 
present and in the interest of value pres-
ervation.

 | Literature analysis of the risks 
posed by instruments

One potential result of corroded instru-
ments is postoperative wound infections 
and impaired wound healing. The Rec-
ommendation for Prevention of Wound 
Infections issued by the Robert Koch In-
stitute cites wound infections as the third 
most common type of infections (1). In to-
tal 225,000 healthcare-associated (noso-

(AKI – Red Brochure) has proved to be 
very beneficial. This classification system 
gives valuable insights into the causes of 
corrosion and is useful when compiling 
the relevant statistics. 
Corrosion can be caused by systematic 
process problems (e.g. the quality of the 
media used) or by sporadic factors (ser-
vice life, spray shadowing). Figures 1 – 9 
illustrate the difficulty in assigning cate-
gories and in differentiating between cor-
rosion and organic residues. The technical 
phenomena underlying corrosion are very 
complex. Corrosion (rust) is a form of oxi-
dation that manifests initially on surfaces. 
In the case of steel the iron oxide formed is 
porous and conducive to the spread of cor-
rosion to lower depths, whereas titanium 

Fig. 1 Fig. 2

Corrosion-conducive factors include:
• Corrosive media (e.g. halide ions, in particular chloride)

• Prolonged exposure times (e.g. long interval until instruments are reprocessed, poor 
drying)

• Exposure to high temperature (thermal disinfection, sterilization)

•Organic residues (sites that are difficult to clean)

• Reduced corrosion resistance (solder joints, high-grade hardened steel) (e.g. in scissors)
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ed by hardened steel is limited, whereas 
nickel-containing steel (machines, kid-
ney bowls, beakers, etc.) is endowed with 
greater resistance.
The Red Brochure compiled by the AKI 
recommends withdrawing corroded in-
struments forthwith from the instrument 
circuit because of the hygiene risks they 
present and in the interest of value pres-
ervation.

 | Literature analysis of the risks 
posed by instruments

One potential result of corroded instru-
ments is postoperative wound infections 
and impaired wound healing. The Rec-
ommendation for Prevention of Wound 
Infections issued by the Robert Koch In-
stitute cites wound infections as the third 
most common type of infections (1). In to-
tal 225,000 healthcare-associated (noso-

(AKI – Red Brochure) has proved to be 
very beneficial. This classification system 
gives valuable insights into the causes of 
corrosion and is useful when compiling 
the relevant statistics. 
Corrosion can be caused by systematic 
process problems (e.g. the quality of the 
media used) or by sporadic factors (ser-
vice life, spray shadowing). Figures 1 – 9 
illustrate the difficulty in assigning cate-
gories and in differentiating between cor-
rosion and organic residues. The technical 
phenomena underlying corrosion are very 
complex. Corrosion (rust) is a form of oxi-
dation that manifests initially on surfaces. 
In the case of steel the iron oxide formed is 
porous and conducive to the spread of cor-
rosion to lower depths, whereas titanium 

Fig. 1 Fig. 2

Corrosion-conducive factors include:
• Corrosive media (e.g. halide ions, in particular chloride)

• Prolonged exposure times (e.g. long interval until instruments are reprocessed, poor 
drying)

• Exposure to high temperature (thermal disinfection, sterilization)

•Organic residues (sites that are difficult to clean)

• Reduced corrosion resistance (solder joints, high-grade hardened steel) (e.g. in scissors)
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comial) infections are estimated to occur 
each year in Germany, of which 15,000 
have a fatal outcome (2). 
There is a paucity of literature on the dam-
age to patients from steam-sterilized in-
struments. But more data are available 
with regard to reprocessing flexible en-
doscopes.
In early 2012 there was a USA report on 
Pseudomonas aeruginosa infection from 
inadequately cleaned shaver handpiec-
es. On endoscopic examination residues 
were detected in the handpieces and can-
nulas (3). 
In September 2012 ”Men's health“ report-
ed on infections secondary to reconstruc-
tion of the cruciate ligament imputed to 
residues in cannulated instruments (4).
Dancer reported on contaminated instru-
ments following inappropriate sterilization 
and packaging (5).
Since there are several factors implicated 
in onset of infection, there continues to be 
great uncertainty in this regard.
The German standard DIN EN ISO 10993 
contains a comprehensive evaluation of 
other biological risks (Biological Evalua-
tion of Medical Devices). Aspects of the 
medical device reprocessing process used 
in the hospital setting which could be of 
relevance here include:

 – Surface changes

 – Deposits resulting from the process 

 – Contaminants that were not removed af-
ter an instrument was last used

Types of corrosion:
• Pitting corrosion  (Fig. 3)

• Fretting corrosion  (Fig. 4)

• Contact corrosion (Fig. 5)  versus: 

• Stress corrosion cracking  Organic residues (Fig. 8)

• Crevice corrosion  (Fig. 6)

• Surface corrosion/extraneous corrosion  (Fig. 7)

Fig. 8: Blood residues Fig. 7: Surface chan-
ges 

Fig. 5: Contact cor-
rosion

Fig. 3: Pitting corro-
sion

Fig. 4: Joint region of 
scissors 

Fig. 6: Gap region at 
the tip of forceps 

Fig. 9:  Bone file  

Fig. 10:  EDX analysis, high carbon content
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 – Deposited particles from the environ-
ment and process. 

Few studies have been carried out on this 
topic, and it is difficult to elucidate a cause-
effect relationship. Possible indicators of 
such effects could include:
In around 30% of postoperative wound in-
fections no pathogen is isolated (but that 
may be due to most diverse reasons).
In Japan in 2009 reprocessed shaver 
blades were investigated using EDX and 
FTIR (Masahiko Kobayashi et al. [6]). This 
revealed qualitative mechanical damage, 
abrasion, proteins, fatty acids, calcium, 
phosphorus, sodium, chlorine, calcium 
carbonate, silicone oil and polycarbonate.
Wayne reported on the potential toxic and 
carcinogenic effects of tungsten (7). 
While iron ions are also found in the blood, 
direct testing of corroded steel surfac-
es has identified their cytotoxic effects. 
Mamalis described metal oxides as one 
of the causes of toxic anterior segment 
syndrome (TASS), which is a non-bacte-
rial inflammatory reaction of the postop-
erative eye (8). No limit values have been 
defined here.
The debate about requirements for instru-
ment cleaning continues unabated. But the 
values obtained when measuring residues 
are largely dependent on the method used. 
For example, on applying the ninhydrin 
test Baxter detected protein residues in 
the range 160–700 µg per instrument af-
ter cleaning under routine hospital condi-
tions (9). Residual soils are also commonly 
identified in everyday practice (Jatzwauk, 
Lipscomb [9, 10]).
The use of parameters such as endotoxins, 
toxicity, hydrocarbons and total organic 
carbon (TOC) is being contemplated to 
verify the cleanliness of implants supplied 
in a reprocessed or sterile state. 

 | Investigation of corrosion sites 
Since the composition of the ”brown dis-
coloration“ encountered in routine prac-
tice is often not known, to date 34 instru-
ments harbouring such discolorations 
were collected by Aesculap Consulting 
during client consultations and tested.
EDX analysis was used to investigate the 
instruments. The test object was exposed 
to electrons in a vacuum, following which 
the various elements present in the instru-
ment surface emitted a characteristic X-
ray that was then analysed by a detector 

Fig. 11:  Gap region of forceps, right SEM (scanning electron microscope) image 

Fig. 13:  Inside of scissors, right SEM image  

Fig. 12:  Pitting corrosion on scissors, right SEM image      

Fig. 14:  Large clamp, right SEM image    
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shows that conduct of risk assessment is 
virtually impossible here, in particular in 
the case of postoperative infections of un-
known origin.
The following strategies have proved ben-
eficial if corrosion/discoloration is detected 
during visual inspect at the packing station:

 – Whenever possible, the instrument 
should be immediately replaced from 
the reserve stocks so that the set can be 
ready to use again in the shortest time 

 – Next, the instrument should be re-
cleaned to try to remove the discolora-
tions (ultrasound, brush, steamer)

 – If this proves unsuccessful, the instru-
ment is sent for repair to a qualified spe-
cialist. 

Timely repairs help to preserve the instru-
ment’s value and also reduce costs.
If there is a high incidence of surface 
changes, in the interest of protecting this 
valuable inventory, an in-depth analysis 
of the cause should definitely be initiated. 

 | Strategies in dealing with cor-
rosion 

The literature findings and practical test 
results demonstrate that a hygiene risk 
posed by corroded instruments cannot 
be ruled out.
Matters are compounded by the fact that in 
practice it is very difficult to differentiate 
corrosion from residual soils. Fuhrmann/
Sprünken deemed the surface changes to 
be ”unsafe“ (12), while Fengler stipulated 
that the operator conduct individual eval-
uation (13). 
Therefore in the interest of risk minimiza-
tion the use of such instruments should be 
avoided as far as possible. 
Apart from the objective risks, the respec-
tive institution’s reputation should also be 
taken into account. Media headlines from 
the past (”Hygiene scandal at Mannheim 
Hospital“, as announced on the German 
television channel SWR in its Landesschau 
broadcast series [14]), have shown the ac-
tive public response to such reports. It also 

field. In general, the peak height reflects 
the concentration of the element in the sur-
face. Some of the analyses were performed 
by an external laboratory. The measuring 
field had a diameter of around 0.1 mm and 
a depth of 0.2 mm.
The electron microscope was able to visu-
alize virtually all foreign matter, and gen-
erally showed a mixture of materials.
The basic materials (iron, chromium, sili-
cone) identified were, depending on the 
extent of the surface changes, as follows:
Corrosion: this was generally present in 
the form of iron (III) oxide, i.e. contain-
ing more oxygen than iron, and low car-
bon content
Residues: these contained hydrocarbons 
(high ratio of carbon to oxygen). Elements 
such as nitrogen (N), sulphur (S), potassi-
um (K) or phosphorus (P) are typical signs 
of organic residues.
Elements such as calcium (Ca), sodium 
(Na) or chlorine (Cl) can originate from 
either residues or from the water constitu-
ents. Estimates of residue quantities were 
based on a density of 1000 µg/mm3. The 
protein content here could thus be 100 µg 

 – in a layer measuring 0.1 mm and cover-
ing 1 mm2 surface area 

 – in a pit of 1 mm depth and 0.3 mm di-
ameter. 

It must be borne in mind that the remain-
der of the instrument will generally not be 
protein free.
Analysis to date has revealed that 24 out 
of the 34 instruments investigated con-
tained carbon content of over 10%, togeth-
er with the corresponding accompanying 
elements. The volume estimated in the ex-
ample here (Fig. 11) was 0.09 mm3, which 
would correspond to around 90 µg protein. 
Similar compositions were identified for 
pitting corrosion, even when in some cases 
there was no longer external evidence of 
corrosion. In this example (Fig. 12) the vol-
ume was around 0.063 mm3 thus amount-
ing to some 63 µg protein.
In the instruments studied so far it has not 
been possible to predict the carbon content 
on the basis of the visual appearance (in 
Fig. 13 around 12% of carbon with phos-
phorus and sulphur).
The carbon content measured tended to 
be lower only for fretting corrosion (Fig. 
14). But typical accompanying elements 
were also detected such as phosphorus 
and sulphur, thus possibly suggestive of 
mixed deposits.

Support measures in dealing with corrosion:

• The persons appointed to inspect instruments must have appropriate experience and 

qualifications. Workshops and training courses can be useful here. Management must 

foster an awareness of the issues involved, and these must not be downplayed.

• Meticulous lubrication of all joints and friction surfaces prevents fretting corrosion and 

also facilitates cleaning. Fretting corrosion is mainly caused by lack of lubrication (15).

• An adequate supply of ”reserve“ instruments insures that tray systems will continue 

to be available for use. Incomplete trays can result in considerable and cost-intensive 

disruption of OR schedules and should be avoided.

• The scope and criteria for such inspections should be set out in a standard operating 

procedure.  

• The time allotted for inspection and evaluation must be proportionate to the task in-

volved.

• The requisite working materials must be supplied. For example a magnification lamp 

with a high diopter rating l (e.g. 12) and/ or purchase of a top-light microscope is help-

ful.  

• Endoscopes are recommended for inspection of internal lumens. It might be possible 

put an ”old“ video tower from the OR to good use once again.

• If necessary, the establishment of a storage and repairs management with its own full-

time equivalent within the OR should be given serious consideration and implemented 

to assure instrument preservation.

• Independent inspection of assembled trays (e.g. every month by the shift manager or 

third party) helps to maintain high standards. 

• We recommend recording results to be able to calculate error rates. This also provides 

for timely recognition of process problems and implementation of remedial measures.
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focus on and debate in greater depth this 
matter. ■
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of instruments, equipment and chemical 
products as well as of laboratories can be 
enlisted. All analyses, results and activi-
ties should be documented (QM system, 
continuous improvement). In particular in 
the case of discolorations deemed uncriti-
cal (e.g. silicates), appropriate analyses 
and evaluations should be made available, 
for example, for audit by the supervisory 
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 | Outlook
Since there continues to be a paucity of 
data available on this subject, we are en-
deavouring to carry out further studies to 
encourage wider debate, in particular of 
the biological risks. Suggestions are most 
welcome!
It is also planned to investigate more in-
struments from the everyday setting. 
Within the framework of the VDI Directive 
5700 (Risk Management in Medical Device 
Reprocessing) plans are afoot to compile 
a supplement on this topic.
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Treasurer’s 
Update
This is to give you a reminder about your membership and registration
Conference is in September and to ensure you pay only the standard 
member costs check on the status of your NZSSA membership. Your 
membership needs to be current at the time of registering for conference. 
To check on your membership send me an email and I will be able to advise 
your membership number and status. 
Registration  - the next period for submissions is 14 July – 25 August. To 
renew registration or become registered for the first time you need to be a 
current NZSSA member in addition to the other education and employment 
requirements.
For more information on how to renew membership and prepare your 
application for registration visit the NZSSA website.
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