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Acting President’s Message
Hello to you all and a welcome to 
the first edition of Supplyline for 
2014.
I would like to take this opportunity 
to offer my sincere gratitude to all 
the members of the Association 
who elected me to the office of 
President of the NZSSA.   I am 
really honoured and feel privileged 
to have been selected.   I will do 
my utmost to be worthy of the 
position and to ensure that we as 
a profession go from strength to 
strength in order to benefit you the 
members.
I would also like to acknowledge 
the other nominees in the election, 
Jenny Carstens and Martin Bird.  
I look forward to continuing to 
working alongside both on the 
executive team. 
I have asked Christopher Mumford 
to step into the role of Vice 
President and he has accepted.
The first meeting of the executive 
team for 2014 was held on the 
28th February. There was lots to 
discuss and plenty to plan for this 
year.
Your executive team are well under 
way with the planning of this years’ 
conference which will also mark the 
40th anniversary of the association. 
We hope that you will help us 
celebrate this milestone by joining 
us for the conference at the Rydges 

Latimer, Christchurch in September.
Last year Martin Bird and I were in 
discussion with the PSA. The aim 
of this was to enlist their support 
to promote Sterile Services as 
a profession and to ensure our 
voice was heard when it came 
to negotiations around the PSA 
Allied Health Scientific Merit Step 
programme. At the request of 
the PSA we submitted a working 
document highlighting the need to 
link qualifications and registration 
to the programme. The PSA assure 
me that they have stressed to the 
DHB’s that they wish to work with 
individual professional associations 
to set the criteria for achieving 
the Merit Step Award.   To ensure 
that we meet all criteria we shall 
be undertaking a review of the 
requirements for registration. 
As we progress this I shall keep 
you informed of any updates and 
outcomes.
Towards the end of March we 
can expect to receive the second 
draft of the draft of the  updated 
standard AS/NZS 4187. Please 
read it and comment upon it or ask 
questions. You can send questions 
via email, the website or on our 
Facebook page. 
The first leader’s forum of 
the year will be held on 28th 
March at Christchurch airport. 

Editor’s Note
Goodbye summer and hello autumn. 
I am thankful for a beautiful 
summer, however, it is nice to 
welcome the cooler evenings. 

Welcome to the  
first issue of 2014!
Firstly, I would like to congratulate 
Shelagh Thomas on her new 
position as the President of the 
NZSSA. From here, it is onwards 
and upwards.
This takes me to the theme for 
this year’s 40th NZSSA Annual 
Conference. Organising is in full 

swing, Christchurch here we come.
We have the December crossword 
winner and answers.  In addition, 
another puzzle for those who would 
like to give it ago, if not for yourself 
but for a member you know who 
would like a helping hand to attend 
this year’s conference.
Two articles to refresh and update 
you. Earn some additional education 
hours and steam meeting dates.  
If you have any articles or ideas you 
would like to put forward, please feel 
free to contact me.  
Regards, 
Theresa Luke, Editor 
pinkieluke@hotmail.com

This forum is for leaders, 
supervisors, coordinators and 
department seniors. Come along 
learn something new, share 
your innovations in practice, 
ask questions and meet your 
colleagues.
Finally, you the members make 
the association. I want to hear 
from you, you may have ideas and 
opinions that we have not even 
considered and would be of benefit 
to all or you may just want to say 
hello. 
Best wishes to all

Shelagh Thomas,  
Acting President, NZSSA 
shelagh.thomas@huttvalleydhb.org.nz
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When sending in your crossword, please have the following information attached:

Your name  ______________________________ •

Membership Number ______________________________ •

Postal Address  ______________________________ •

Contact phone number ______________________________ •

Answers for crossword •

Education 
Hours

Conditions of Entry
You must be a NZSSA  •
member
Crossword contents must be  •
relevant to our field
Crossword must consist of  •
more than 35 words, across 
and down.
Education hours are unable to  •
split between others. 

Only one entry per member in  •
a two year period (8 issues)
No more than one member  •
can be on the entry form.
If unpublished education  •
hours will apply.
Crossword will be published at  •
the Editors decression. 

Please send your Crossword to:
Theresa Luke, C/-SSD, Southern Cross Hospital 3 Brightside Road, Epsom, Auckland

Treasurer’s 
Update
I thought it was a good time to touch base 
and let you know how things are going with 
the membership. The membership stands at 
441 at the time of this update.
During January I forwarded letters to 
members who had not renewed their 
membership between 2009 and 2011. 
The letter included a survey page asking 
the member the reason for not renewing 
and if they would like to renew. I sent out 
175 letters and so far have had 26 replies 
(15%). The chart below gives the responses 
provided.

I am looking forward to receiving further 
responses. I have particularly appreciated 
managers of services advising if the person 
has left their environment. I did this mail out 
as I will be removing any members who do 
not wish to renew or whom I do not receive 
a response from. I have only received one 
response that indicates there is no value in 

maintaining their membership. I noted with 
interest that this past member is working at a 
service where the manager is not a member. 
As we all recognise, where the manager is 
proactive and attends education opportunities 
the team under them feel the value of being 
part of the national body that guides their 
profession. Also where the manager is a 
member the staff are more likely to have 
the opportunity to attend seminars and 
conferences. These are my observations and 
just a bit of food for thought.
Another service provided to members 
started in 2013 is the option to receive 
the Supplyline magazine electronically. 
35 members have taken up this option. If 
you would like to receive your Supplyline 
electronically you can either email me or if 
you are renewing your membership note it 
on the renewal notice and I will update your 
record.
All the best for the year and I will provide 
you with updates throughout the year via the 
magazine.
Alison Stewart 
NZSSA Treasurer

No
Value
4% Renewal 

notices
not received

15%

Left Sterilising
50%

Changed
position
12%

Overseas
11%

Retired
8%

Kimberly Clark
Steam 

Meeting 
Dates

May 10th 
TAUPO 

(Wairakei Resort)

May 24th 
CHRIST- 
CHURCH
June 28th 

AUCKLAND
Contact:

anna.steyn@kcc.com

0800 482 211
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Changes are coming for the sterile services technicians 
in New Zealand and those that are prepared and trained 
will be the greatest asset any health service organisation 
can have. They will be just as essential as the most 
modern and automated equipment the reprocessing 
facility may purchase.

The new Australia / New Zealand standards draft version 
is leading us to changes that will affect all areas of the 
department to differing degrees.  

Changes with emphasis on
Having a Quality Management Plan in use �

Tightening up of all machine service contracts  �
and documenting cycles and practices

Staff training and documentation and recall  �
practices

Review and compliance (auditing) - what  �
actually happens is the same as what is 
documented

Looking at the Technician needed in the future and with 
most of the responsibility for implementing the changes 
with the health service organisation management with 
input from the service providers and the engineers 
you may be asking yourself ‘where do I fit in this 
new picture, have I become unimportant? Do I 
have anything to contribute?’ Does success of the 
department rely on my input? What Is needed for 
success?

A technician who is well trained and who understands 
not only what they are doing but why they do the work 
this way is the best resource a department can have. In 
this industry the learning never stops and so the quest 
for knowledge should be ongoing. Knowledge with 
understanding delivers a high quality process with 
consistency.

Tips to Success and Knowledge
Ask �  questions of senior personal, gain greater 
understanding

Seek �  extra learning courses/ NZSSA/ Machine 
Supplier/ Outside providers

Toolbox Meetings �  to discuss problems, work 
out solutions. Share prior experiences and 
learning, make it regular (at least monthly)

Examine �  the workplace for the correct 
equipment accessories or better ways of 
working. 

Resources on line �  - There are great 
resources and online forums where questions 
are asked and answered. They are very 
informative.  1 site  is http://www.wfhss.com/ 

Never �  stop thinking and asking yourself, What, 
Why, Is, Should, How, When, Where

Reminder questions
What task am I doing? �

Why does it need to be done this way? �

Is there a better way to do the same task? �

Should I raise this at a toolbox meeting to  �
discuss with others?

How should the set be processed or the  �
carriage loaded?

Where is the best place for this item on the  �
carriage or trolley?

When I need answers will I have the confidence  �
to ask questions and seek help?

Written By,

Steven Gorrie
Compliance & Review Specialists Ltd
Email : crs_manager@yahoo.co.nz
Phone : 021 733 408 

2014 - 
The Year of the Sterilising Technician
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Rydges Latimer Hotel, 30 Latimer Square, Christchurch 
Wednesday 17th September to Friday 19th September

Exhibition Opening – Wednesday 17th September 
Conference Dinner – Thursday 18th September 

Social Evening – Friday 19th September

NZSSA ANNUAL CONFERENCE
CELEBRATING 40 YEARS
ONWARDS & UPWARDS

PROUD TO BE SUPPORTING CHRISTCHURCH

The programme for this event is well underway with the venue for the conference 
confirmed, speakers invited to present and investigation of dinner options.
The registration details will be on the NZSSA website by April along with the draft 
programme. In the meantime here are hotel details for you to make your bookings.

Keep up to 
date through 
the website: 
www.nzssa.org
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Conference Accommodation
Delegates are responsible for booking their own accommodation. These hotels are 
either at the venue or within a short walk. Be in quick and get your booking done now!

Rydges Latimer Hotel 
To access your special rates please visit:
http://www.rydges.com/brand-offers/ 
corporate-group-bookings/

Click on “Make a Booking”1. 
Enter your hotel, dates and number of people2. 
In the “Block Code” field,  3. 
enter your Block Code: R-NZS160914
Click “Check rates and availability”4. 
Your special rates will appear on the rates screen5. 
Available for stays between 16/09/14 – 19/09/146. 

IBIS Hotel
107 Hereford Street, Christchurch

Adjacent to the new shopping heart of Christchurch, 
the Cashel Mall “pop up” shopping precinct, Ibis Hotel 
Christchurch is very close to the famous Cathedral 
Square, the historic heart of the city providing easy 
access to the outer lying attractions and the airport. 
The Ibis features 155 contemporary rooms, restaurant 
OPEN, a bar and meeting room.

$160.00 per night twin/king room
www.ibishotel.com

Novotel Hotel
50 Cathedral Square, Christchurch

Novotel Christchurch is perfectly located in the heart of 
Cathedral Square and is a short walk to the Christchurch 
business district as well as many entertainment options. The 
stunning hotel offers 154 accommodation rooms and all 
the facilities you would expect from a 4+ star hotel with 24 
reception and room service, restaurant, bar, meeting facilities, 
gym, concierge and valet car parking.

$200.00 per night king/twin room
www.novotel.com
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A to Z Sterilizing

Congratulations
Fawn Turton
From Kew Hospital, 
Northland

Carolyn has won $100 towards  
the NZSSA 40th Anniversary Conference 2014

December/January Issue Crossword Answers
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NZSSA Crossword COMPETITION 
ENTRY FORM

Name: ________________________________________________________________________

Membership Number: ____________________________________________________________

Hospital: _______________________________________________________________________

Address: _______________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

Phone: ___________________________  Email Contact: ________________________________

Please complete this form and send with completed crossword to:  
Theresa Luke, C/-SSD, 3 Brightside Road, Epsom, Auckland.  Email:pinkieluke@hotmail.com
All entry forms must be sent to Theresa by 22nd May 2014.

Prize
$100 Voucher towards registration for the NZSSA 2014 Conference.

Conditions of entry:
You must be a NZSSA Member. •

Members of the executive and the crossword creator are not permitted to enter. •

The prize voucher can be used by the winner or another NZSSA member as nominated by the winner. •

The prize voucher can only be used towards registration costs for the NZSSA 2014 Conference. •

Entry form must be complete and readable. •

All correctly completed crosswords will go into the draw. •

A non-NZSSA member will draw out the winner. •

The winner will be notified by phone and writing. •

The judges (NZSSA Executive) decision on drawn winner is final. •

The winner will be published in the Supplyline Issue and posted on the NZSSA website. •
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Crossword Clues
Down
2) The sex organs; in the female; ovaries, fallopian 

tubes, uterus, vagina, mammary glands, and in 
the male; testes, vas deferens, seminal vesicles, 
prostate, and penis

3) The system that moves the body with muscles, 
ligaments, and tendons (8)

4) The system that holds the body together and 
gives it shape; composed of bones, cartilage, 
and tendons (8)

5) Skin, hair and nails (12)

6) Pumping and channeling blood to and from the 
body and lungs with heart, blood, and blood 
vessels (12)

9) Communication within the body using hormones 
made by endocrine glands such as the 
hypothalamus, pituitary or pituitary gland, pineal 
body or pineal gland, thyroid, parathyroids, and 
adrenals or adrenal glands (9)

10) The system that fights off disease; composed 
of leukocytes, tonsils, adenoids, thymus, and 
spleen (6)

Across
1) The organs used for breathing, the pharynx, 

larynx, trachea, bronchi, lungs, and 
diaphragm. (11)

3) Movement with muscles and human skeleton 
(structural support and protection with bones, 
cartilage, ligaments, and tendons) (15)

7) Digestion and processing food with salivary 
glands, esophagus, stomach, liver, gallbladder, 
pancreas, intestines, rectum, and anus (9)

8) Structures involved in the transfer of lymph 
between tissues and the blood stream, 
the lymph and the nodes and vessels that 
transport it (9)

11) Kidneys, ureters, bladder and urethra involved 
in fluid balance, electrolyte balance and 
excretion of urine (7)

12) Collecting, transferring and processing 
information with brain, spinal cord, peripheral 
nerves, and nerves (7)

Win
$100
credit
                                            Conditions apply.

S U P P L Y L I N E   -  D e c  2 0 1 3  /  J a n  2 0 1 4S U P P L Y L I N E8



Be in to win $100 credit towards your registration fee  
for the NZSSA 2014 Conference.  

All you need to do is correctly complete the above 
crossword and go into the March/April 2014 

Supplyline crossword draw.
For conditions of entry, please refer to entry form on reverse.
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Crossword:
The 

Working 
Body
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Recently published data on the 
transmissibility of Alzheimer’s 
and other protein misfolding 
diseases further highlights the 
need to quantitatively remove all 
proteins from reprocessed medical 
instruments. To achieve such 
protein-free instrument surfaces, the 
CSSD decontamination protocols 
should be capable of hydrolysing 
(cleaving) the protein chains into 
smaller, water soluble fragments.
Alkaline and enzymatic detergents 
are the only protein hydrolysing 
options available to healthcare 
professionals that do not damage 
medical instruments.
In this paper we have attempted 
to quantify the protein hydrolysis 
properties of each class of 
detergents using SDS-PAGE , 
stoichiometric calculations, and 
direct assay of protein hydrolysis 
in simulated soil. We also present 
a simple approach to quantify and 
compare the protein hydrolysing 
efficacy of various alkaline and 
enzymatic detergents that would 
help users to assess the validity of 
the mostly unregulated «removes 
protein» claim.
Our results confirmed theoretical 
knowledge of the vastly superior 
protein hydrolysis efficacy of 
proteolytic enzymes over alkaline 
hydrolysis. Enzymatic detergents 
with declared proteolytic activities 
of above 1 Au/L (at in-use dilution) 
are capable of hydrolysing 100 
– 1000 times more peptide 
bonds than comparable alkaline 
detergents, making them the 
preferred choice for instrument 
reprocessing protocols – whether 
for prion decontamination or 
for assured cleaning of medical 
instruments. Multiple formulation 
aspects of preserving enzymatic 
activity whilst maximising the protein 
hydrolysis rates are discussed. The 
results alert to a large number of 
«enzymatic» detergents with virtually 
non-detectable proteolytic activities 

(below 0.01 Au/L) present on the 
market and highlight the need for 
regulating «removes protein» claims.

Introduction
A number of recently published 
studies further confirm the 
hypothesis of the «inherent 
infectious nature» of any amyloid 
aggregate involved in protein-
misfolding diseases (PMD)(1), 
including CJD and Alzheimer’s 
disease (2, 3), together with a 
demonstration of the propensity 
of stainless steel and other polar 
surfaces to spontaneously convert 
non-infectious native prion proteins 
(PrP) into infective prions (PrPSc) on 
contact (4).
Current guidelines with respect to 
the reprocessing of reusable medical 
instruments focus on bacterial 
decontamination and pay little 
attention to elimination of proteins 
(5). Medical instruments are usually 
reprocessed in central sterile supply 
departments (CSSDs) with the only 
requirement with regard to protein 
removal being «optically clean» or, 
in the best case scenario, to below 
20 micrograms per instrument 
(6). These «acceptable» levels of 
residual protein could leave up to 
105 infectious units of Creutzfeldt-
Jakob disease (CJD). With 
marked improvement in archiving 
computerised patient records and 
better instrument tracking, a link 
between hospital procedures and 
an early onset of dementia can 
be established. This opens up the 
possibility of massive law suits of 
potential exposure of patient to 
CJD during surgeries (such as the 
Louisiana, Georgia cases) with the 
onus on the hospital administration 
to prove that the best available 
practice of protein elimination from 
reprocessed instruments has been 
used at the time of the procedure.
Proteins are the least water-
emulsifiable, and thus the most 
difficult to remove, components 

of a typical soil found on medical 
instruments. The solubility of 
proteins left on the (often polar) 
surface of a medical instrument 
is typically substantially reduced 
– they can be easily denatured 
during routine handling, e.g. by 
being exposed to different pH, heat, 
alcohol or dehydration (drying). 
Whilst some smaller proteins may be 
theoretically suspended into specific 
buffers in a narrow range of pH and 
temperatures, the only reliable way 
to solubilise proteins in general is 
to cleave them into small water 
soluble peptides (hydrolysis). This 
is why all instrument reprocessing 
protocols traditionally include a 
protein hydrolysis with alkaline or 
enzymatic detergents. Incidentally, 
this protein hydrolysis forms the 
basis of the majority of methods 
available to CSSDs of deactivating 
infectious agents of protein 
misfolding diseases (prions), since 
smaller water soluble peptides (less 
than 16 KDa in the case of CJD) are 
considered non-infectious.
Both alkaline and enzymatic 
detergents are very loosely 
regulated: neither active alkalinity, 
nor protease activity, nor protein 
removal/hydrolysing claims require 
quantification or validation. Claims 
like «formulated to aggressively 
remove blood, protein, fats 
and oils on all types of medical 
instrumentation» (7) for an alkaline 
detergent or «remove blood, fat, 
carbohydrates, starches and protein 
from all surgical instruments and 
scopes in as little as 2 minutes» 
(8) for an enzymatic one are 
rather common, and potentially 
misleading. A source of confusion 
with respect to product labels is 
the meaning of «removes proteins» 
statements. It is unfair that hospital 

Protein elimination from medical instruments
using alkaline and enzymatic detergents
A. Sava*, S. Kritzler

* Alex Sava (PhD), Novapharm 
Research, 3-11 Primrose Avenue, 
Rosebery NSW 2018, Australia.  
E-mail: alexs@regionalhealth.com.au
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staff must interpret whether the 
manufacturers mean physical 
transfer of intact protein molecules 
from the instruments into the wash 
water or elimination of proteins via 
breaking them into water soluble 
small peptides.
Alkaline detergents have been used 
for medical instrument cleaning for 
many decades. Since aluminium, 
some alloys and many polymers 
cannot tolerate high alkalinity, the 
active alkalinity in the wash can 
be only about 0.01 – 0.02 M – 
requiring a typical alkaline detergent 
concentrate (~10 % NaOH) to 
be diluted 150 – 250 times with 
water. Enzymatic detergents first 
appeared in CSSDs in the mid-
70s. They usually contain non-ionic 
surfactants, protease and one or 
more hydrolase enzymes (amylases, 
lipases, or cellulases) and exhibit 
wide variability in activity – from a 
substantial 0.25 – 0.35 A u/ml to a 
non-detectable level of below 0.01 
A u/ ml in their proteolytic activity 
(9, 10). The advantage of using 
enzymatic detergents for protein 
elimination is straightforward – a 
manyfold increased proteolytic 
activity does not affect compatibility 
with medical instruments.
Regrettably, there is no regulation 
in place requiring product labels 
to quantify enzyme activity and 
stability. Therefore, there are 
brands of so called «enzymatic» 
detergents with no detectable level 
of proteolytic activity. Without active 
enzymes, these pseudo-enzymatic 
detergents cannot hydrolyse even 
the simplest blood proteins (10). 
Not surprisingly, their cleaning and 
biofilm removal efficacy was found 
to be inferior to neutral detergents 
(11). In this paper, we have 
quantified the protein hydrolysing 
properties of alkaline and enzymatic 
detergents using three independent 
experimental techniques. The results 
are correlated with active alkalinity 
([OH–]) and proteolytic activity 
(Au/g). The active alkalinity is the 
concentration of caustic hydroxide 
ions in the diluted washing liquor 
expressed in moles per litre or 
as a percentage. The proteolytic 
activity here is expressed in Anson 
units – the amount of protease 
required to liberate 1 mmole of 
amino acid tyrosine per minute 
from haemoglobin at 25 °C and 
pH 7.5 (Sigma) – relatively easily 
determined using standard assays 
(12).

Methods
Experiment 1
In the first lot of experiments, 
utilising SDS-PAGE methodology 
described in detail in (10), the 
amount of non-hydrolysed protein 
before and after exposure to a 
simulated CSSD wash cycle was 
estimated using albumin (MW 65 
KDa), haemoglobin (MW 64 KDa) 
and fibrinogen (MW 340 KDa) as 
target proteins. These water soluble 
blood proteins are relatively easy to 
cleave and, when exposed to any 
detergent capable of hydrolysis, 
the size of the resulting peptides 
should reduce to below 5KDa. As 
per experimental protocol (10) 
a mixture of these proteins was 
added to diluted alkaline and 
enzymatic detergents. The reaction 
was stopped at the prescribed 
time by the addition of protease 
inhibitor (PMSF, Sigma No.P7626) 
for enzymatic detergents or by 
neutralising alkalinity with diluted 
hydrochloric acid for alkaline 
detergents and then analysed 
using SDSPAGE – a commonly 
used method for separating 
protein fragments according to 
their molecular weight. Large 
non-hydrolysed proteins appear 
as bands corresponding to their 
molecular weight, and the peptides 
resulting from the hydrolysis of the 
original protein molecule would 
appear either as a band with 
smaller molecular mass or, when 
hydrolysed to very small peptides or 
amino acids, with molecular mass 
below 5 KDa that are not retained 
by the gels in our experiments. All 
detergents were tested at dilutions 
and temperatures as close as 
practical to the label instructions.

Experiment 2
We realise that the water soluble 
common blood proteins used 
in the SDS-PAGE studies above 
are a rather poor approximation 
for a clinical situation where the 
instruments are contaminated with 
substantially less water soluble 
proteins that are 1) deposited 
onto polar surfaces, 2) mixed with 
other ingredients of medical soils 
and 3) at least partially denatured 
by dehydration and exposure to 
heat. To complicate the task, in 
many countries the guidelines call 
for exposing the instruments to 
alcohols or quaternary ammonium 
compounds before re-processing – a 

step that could terminally denature 
the proteins and fix them onto a 
polar surface indefinitely.
We attempted to quantify a 
coefficient that accounts for multiple 
physico-chemical factors that might 
affect the hydrolysis of proteins in a 
clinical situation: 1) heterogeneous 
nature of the reaction – proteins 
are on a metal-water interface; 2) 
adsorption onto polar surface of the 
medical instruments; 3) potential 
thermal denaturing; 4) simultaneous 
presence of other ingredients of 
medical soils. An azocasein-spiked 
artificial test soil (13) containing 
100 g fresh yolk, 2 g dehydrated 
hog mucin, 10 g horse blood and 
5.5 g of azocasein (Sigma A2765) 
was spread as a uniform thin layer 
on stainless steel slides (0.05 g 
per 2 sq.cm slide), dehydrated for 
60 minutes in a Sunbeam food 
dehydrator at about 45 °C and then 
dried in a 40 °C incubator for 2 
hours.
The slides with the test soil were 
exposed to 20.0 mL of diluted 
as per manufacturer instructions 
enzymatic and alkaline detergents 
under study at 60 °C for 10 min. 
Then the reaction was stopped 
by addition of 5 % trichloroacetic 
acid and the amount of hydrolysed 
(cleaved) azocasein in the 
solution was assayed using UV-
VIS spectroscopy as per (12). 
The results were presented as a 
percentage of the total amount of 
azocasein deposited.
To allow differentiation between 
the tested detergents, the drying 
condition and the amount of soil 
deposited were adjusted to ensure 
that not all soil was removed from 
the slide and transferred to the 
cleaning solution. 

Experiment 3
We then, using purely theoretical 
stoichiochemical calculations, 
attempted to quantify the protein-
cleaving efficacy at simulated 
«CSSD use-conditions» of a typical 
alkaline cleaner (14) as compared 
with those currently-marketed 
enzymatic formulations (15) with 
confirmed ability to deactivate 
infectious prions (16). The 
proteolytic activities of the enzymatic 
detergents were determined using 
protease assays as described in 
(9). The concentration of hydroxide 
ions («alkalinity») of the alkaline 
detergent was confirmed by 
titration. The total amount of protein 
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cleaved in enzymatic processes 
was calculated using the standard 
definition of the protease activity 
unit (Anson unit or AU) «the amount 
of enzyme which, under specified 
conditions, digests urea-denatured 
haemoglobin at an initial rate such 
that there is liberated an amount of 
trichloroacetic acid- soluble product 
per minute which gives the same 
colour with Folin-Ciocalteu Phenol 
reagent as one milliequivalent of 
tyrosine at 25 °C at pH 7.50» (12).
For the purposes of these 
calculations we assumed:
1. Both alkaline and enzymatic 

hydrolysis cleave proteins to only 
one amino acid – tyrosine with a 
molecular mass of 181.

2. A typical alkaline cleaning 
concentrate contains 2.5 mole/L 
of alkalinity (10 % w/w of sodium 
hydroxide or potassium hydroxide 
equivalent) and at the point of 
use is diluted 1:200.

3. ARTG 156033 is diluted 1:300 
at 60 °C

4. ARTG 156034 is diluted 1:100 
at 50 °C

5. A typical CSSD wash cycle is 
performed in 30 litres of water for 
10 min at 60 °C

Results
The results of the SDS-PAGE 
experiments (Fig. 1) were in 
agreement with previously reported 
(10) data: one of the most widely 
used alkaline cleaners on the 
market, as well as other alkaline 
detergents sold for reprocessing 
medical instruments, failed to 
hydrolyse these most abundant 
water soluble blood proteins at «in-
use» conditions. Similarly, only some 
enzymatic detergents were capable 
of digesting the proteins tested, 
confirming findings presented in 
(9): the enzymatic detergents 
with no active protease do not 
hydrolyse proteins. On the other 
hand, the enzymatic detergents 
with detectable proteolytic activity 
hydrolysed more than 99 % of 
proteins to fragments with a 
molecular mass below 5 KDa. These 
results might explain the variability 
of performance of enzymatic 

detergents against biofilms (11) and 
prion proteins (17).
The results of assaying the rate of 
hydrolysis on simulated medical 
soils are summarised in Table 1. The 
dehydration of the protein adsorbed 
to a polar surface substantially 
reduces the protein accessibility to 
solvents and, unless the detergent 
includes a powerful wetting system, 
even at high levels of alkalinity and 
proteolytic activities the hydrolysing 
agents cannot access the protein 
molecules and the observed 
levels of the protein hydrolysis are 
negligible.
The results of the theoretical 
calculations of the rates of hydrolysis 
based on alkalinity and definition 
of the protease activity unit are 
summarised in Table 2. Even before 
applying the adjustments to the 
rates of hydrolysis resulting from 
the experiment 2, it is notable that 
the enzymatic detergents under 
study offer 10 – 30 times greater 
theoretical protein hydrolysing 
capacity at manufacturer 
recommended dilutions. When 
adjusted for their capacity to access 
dehydrated proteins deposited on 
the polar surfaces, these differences 
in the protein hydrolysis rates 
become even more pronounced.

Discussion
Whilst the observed poor (if not 
absent) protein hydrolysis properties 
of alkaline detergents might come 
as a surprise to many infection 
control professionals, this is a 
rather predictable result for any 
chemist or biochemist. The high 
activation energy required to unfold 
the hydrophobic core of proteins 
without the presence of unfolding 
agents would slow down the protein 
hydrolysis and results only in a slight 
reduction in size of the original 
protein fragments as observed on 
the SDS-PAGE gels (Fig.1). Another 
possible explanation from the 
organic chemistry viewpoint: since a 
peptide bond is technically an amide 
bond, the alkaline hydrolysis involves 
a reaction by hydroxide ions and, 
strictly speaking, is not a typical 
hydrolysis since each peptide bond 
cleavage consumes one hydroxide 
ion (18):
OH – + RCONHR’  RCOOH + – NHR’
and does not involve the lysis of 
water molecules as, for example, in 
the hydrolysis of ester bonds (18).
The above reaction, however, is still 
often referred to as a hydrolysis 

Fig. 1: SDS-PAGE analysis of albumin (MW 65 KDa), haemoglobin (MW 64 KDa) and 
fibrinogen (MW 340 KDa) digestion by enzymatic and alkaline cleaners currently on 
the market at recommended manufacturer conditions. Prominent band at ~32KDa in 
lanes 3 – 7 and 9 – 12 represents proteolytic enzymes.
Lanes (from left to right)
1.  Molecular weight marker
2.  Protein control (no digestion)
3.  Enzymatic Detergent ARTG156033 (Ecolab Australia) 0.5 %; 10 min at 60 °C
4.  Enzymatic Detergent ARTG156033 (Ecolab Australia) 1 %; 10 min at 60 °C
5.  Enzymatic Detergent Asepti Machinezyme (Ecolab Australia) 0.5 %; 10 min  
 at 60 °C
6.  Enzymatic Detergent 3E-Zyme (Medisafe) 0.5 %; 20 min at 60 °C
7.  Enzymatic Detergent ARTG156034 (Ecolab Australia) 1 %; 3 min at 40 °C
8.  Alkaline Detergent Asepti Multiclean (Ecolab Australia) 0.5 %; 10 min at 60 °C
9.  Enzymatic Detergent Endozyme AW TRIPLE PLUS (Ruhof) 1 %; 20 min at 40 °C
10.  Enzymatic Detergent RMEC 70505 (3M) 0.5 %; 10 min at 60 °C
11.  Enzymatic Detergent RMEC 70505 (3M) 0.5 %; 5 min @ 55 °C
12.  Enzymatic Detergent RMEC 70500 (3M) 1 %; 20 min @ 40 °C
13.  Protein control (no digestion)
14.  Molecular weight marker
15.  Alkaline detergent Neodisher SeptoClean (Dr. Weigert) 0.5 %; 10 min at 60 °C
16.  Neutral non-enzymatic detergent Ultra Wash Neutral pH (Ultra Clean Systems)  
 1 %; 20 min at 45 °C
17.  Enzymatic detergent Cidezyme (J&J) 0.8 %; 20 min at 45 °C
18.  Enzymatic detergent Cidezyme (J&J) 0.5 %; 10 min at 40 °C
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since the resulting products are 
similar to those of a hydrolysis – the 
reaction of an organic compound 
with a water molecule, catalysed 
by an alkali or an acid (19). Whilst 
at the high concentrations of 
alkaline agents typically employed 
in biochemical protocols of alkaline 
protein hydrolysis (2 – 4 mole/L) 
this consumption of a hydroxide 
ion in each cleaving act makes 
no noticeable difference, in CSSD 
washing cycles the hydroxide 
concentrations are hundreds of 
times lower and the consumption of 
the hydroxide ion would substantially 
slow the rate of protein hydrolysis.
The enzymatic (proteolytic) 
hydrolysis of proteins, on the other 
hand, is a true hydrolysis where the 
proteolytic enzyme acts purely as a 
catalyst and the concentration of the 
enzyme remains constant.
When taking into account that the 
prion or amyloid proteins would 
have even lesser water solubility 
and greater resistance of the 
hydrophobic core to unfolding due to 
large glyco fragments, an excellent 
hydrolysis rate in experiment 2 
would be required as a minimum 
performance criterion when selecting 
a protein elimination protocol.
Relatively poor rates of alkaline 
hydrolysis when compared to 
enzymatic ones could also be 
deduced from comparing physico- 
chemical parameters of textbook 
biochemical protocols for protein 
hydrolysis: complete alkaline 
hydrolysis of a protein mixture would 
require 2 – 4M NaOH for 4 – 8 hr at 
100 °C (20). Under typical alkaline 

CSSD wash conditions (0.0125 
mole/L at 60 °C for 10 min), the 
rate of protein hydrolysis is expected 
to be about 10,000 times slower – 
the concentration is approximately 
20 times lower, the contact time 
is approximately 50 times shorter 
and the rate of reaction about 20 
times slower due to the 40 °C lower 
temperature.
The mixture of protease, amylase, 
cellulase, and lipase similar to 
the one present in ARTG 156033 
and ARTG 156034 would achieve 
complete hydrolysis of protein 
in 24 hours at 37 °C when used 
at a dilution of 1 : 10 (9). The 
rate of protein hydrolysis under 
CSSD wash conditions would be 
only about 10 times slower – the 
contact time is 150 times shorter 
but the rate of biochemical reaction 

is approximately 8 – 15 times 
greater due to the 23 °C higher 
temperature. Therefore, the rate of 
complete hydrolysis of proteins at 
CSSD wash conditions should be 
about 1000 times slower in alkaline 
detergents than in enzymatic ones, 
provided that the protease activity 
of 1 A u/L and amylase activity of 
~300 Nu/ mL is maintained during 
the wash.
A worse than expected protein 
hydrolysing efficacy of Cidezyme (8 
%) in digesting poorly water soluble 
proteins (casein) could be explained 
as follows. Native proteins are 
not generally susceptible to either 
enzymatic or alkaline hydrolysis 
since they are normally protected 
by tight structural folding and/or 
glyco- or lipo-chains. Therefore, 
for successful and rapid cleavage 

Table 1: Results of a protein digestion assay of an 
artificial test soil dried onto a stainless steel substrate

Detergent In use dilution % of hydrolysed azocasein 
vs total deposited

Enzymatic Detergent ARTG 
156033 (Ecolab Australia) 1 %; 10 min at 60 °C 49 %

Enzymatic Detergent 3E-
Zyme (Medisafe) 0.5 %; 20 min at 60 °C Less than 1 %

Enzymatic Detergent ARTG 
156034 (Ecolab Australia) 0.3 %; 10 min at 60 °C 34 %

Alkaline Detergent Neodisher 
SeptoClean (Dr. Weigert) 0.5 %; 10 min at 60 °C Less than 1 %

Enzymatic Detergent 
Cidezyme (J&J) 0.5 % 10 min at 45 °C 8 %

Alkaline detergent Asepti 
Multiclean (Ecolab Australia) 0.5 %, 10 min at 60 °C Less than 1 %

Table 2: The theoretical and adjusted amount of protein hydrolysed during a typical wash 
cycle in a commercial washer-disinfector

Detergent
Proteolytic 
activity or 

alkalinity of a 
concentrate

In-use 
dilution

Theoretical amount of 
protein hydrolysed per 

minute per Litre at CSSD 
wash condition

Protein hydrolysis 
rate adjusted as 

per Exp 2

Normalised amount 
of hydrolysed protein 
Grams/minute/Litre

Enzymatic Detergent ARTG 
156033 (Ecolab Australia) 0.33 Au/ml 1 % 3.47 g 49 % 1.70 g

Enzymatic Detergent ARTG 
156034 (Ecolab Australia) 0.35 Au/ml 0.3 % 1.19 g 34 % 0.40 g

Enzymatic Detergent 3EZyme 
(Medisafe) 0.03 Au/ml 0.5 % 0.16 g Below detection

limit 0

Enzymatic detergent Cidezyme 
(J&J) 0.13 Au/ml 0.5 % 0.71 g 8 % 0.056g

Alkaline detergent Neodisher 
SeptoClean (Dr. Weigert) 2.4 mole/l 0.5 % 0.21 g Below detection

limit 0

Alkaline detergent Asepti 
Multiclean (Ecolab Australia) 1.7 mole/l 0.5 % 0.15 g Below detection 

limit 0
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of their peptide bonds, the tertiary 
structure of native proteins must 
be unfolded, preferably with the 
removal of their lipo- and glyco- 
fragments (21). To preserve enzyme 
stability over an extended shelf life, 
commercial enzymatic detergents 
avoid inclusion of protein unfolding 
agents like sodium dodecyl 
sulphate (SDS). The proteases in 
these detergents would efficiently 
digest water-soluble proteins 
and the wateraccessible parts of 
those folded protein structures 
that were removed from the 
instrument surfaces by mild non-
ionic surfactants. Understandably, 
conventionallyformulated detergents 
cannot efficiently hydrolyse 
poorly water soluble proteins 
or the complex amyloid-like 
protein structures of PMDs. The 
combination of protein unfolding 
agents with high levels of amylases, 
cellulases and lipases in (15) allows 
these enzymatic detergents to 
achieve far higher rates of protein 
hydrolysis.
The inclusion of unfolding agents 
(which appears to play a very 
important part in protein hydrolysis) 
in the formulations of either alkaline 
or enzymatic medical cleaners is 
very rare – they deactivate enzymes 
(which are proteins themselves) and 
often cause excessive foaming, an 
undesirable property in a hospital 
washer-disinfector. At the same 
time, when the protein unfolding 
agents are combined with the 
protease, this helps to overcome the 
notorious resistance of infectious 
prions to proteolytic attack (16, 22).
We recognise that for an infection 
control professional designing a 
protein elimination protocol, the 
most important parameter would 
be a margin of safety built into 
the process, a factor similar to the 
Sterility Assurance Level (SAL ). For 
thermal sterilisation this factor is 
10-6 (in EU), or not more than 1 out 
of 1,000,000 instruments treated 
would have a viable organism 
remaining. The deactivation of 
misfolded proteins should logically 
fall into the same category of 
decontamination processes and 
have similar safety margins. We 
have attempted to estimate the 
safety margin of deactivating the 
infectious prion protein by alkaline 
detergents: Currently, there are 
at least two alkalineand three 
enzyme-based protocols with prion-
deactivation claims approved in the 

European Union. The two alkaline 
cleaners are HAMO 100 (23), at a 
dilution rate of 1.6 % (1.6 : 100), 
and a Dr. Weigert (24) alkaline 
cleaner, at a dilution rate of 1 % 
(1 : 100). Since the Dr. Weigert 
detergent fails to eliminate prion 
infectivity already at half strength 
(23), one can estimate the safety 
gap of the alkaline protocols to 
be at around 50 % – a safety gap 
many orders of magnitude inferior 
to autoclaving and/or chemical 
sterilisation. If one assumes that 
protein hydrolysis is an important 
aspect of the infectious protein 
decontaminating protocols, then the 
enzymatic detergents, possessing 
manyfold superior hydrolysing power, 
present the far better alternative. 
Not surprisingly, when alkalinity-
based prion deactivation processes 
are challenged with the process 
resistant prion strain (M1000) which 
was selected for its resistance to 
the decontamination process (16) 
(similar to selecting bacteria and 
viruses for their resistance to the 
process when challenging sterilants), 
even the WHO-recommended 
1-hour soak in 1M NaOH fails to 
deactivate prion infectivity.

Conclusion
Under typical CSSD wash conditions 
(1 in 200 to 300 dilutions at 60 °C), 
enzymatic detergents with declared 
proteolytic activity could achieve 
100 – 1000 times greater rates of 
protein hydrolysis than comparable 
alkaline detergents, making them an 
obvious choice for any instrument 
reprocessing protocol. The protein 
hydrolysing capacity of a commercial 
detergent could be easily deduced 
from its protease activity and 
alkalinity for enzymatic and alkaline 
detergents respectively – a fast 
and cost-efficient screening of the 
formulations when establishing 
decontaminating or protein cleaning 
protocols in CSSDs. The results 
also highlight the need to establish 
more rigorous labelling requirements 
for claims related to the protein 
hydrolysis and removal ability of all 
medical instrument detergents.
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