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Star International is pleased to announce, in 

conjunction with EndoSan, a complete water 

disinfection concept for all passenger and 

personnel carrying vessels. EndoSan is a 

powerful highly effective, multi-use water  

disinfectant that is stable, safe, 

environmentally friendly and cost effective. 

Worldwide Marine 
and Offshore Services
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What is Endosan?
EndoSan is a solution of Hydrogen Peroxide (H2O2) which is 
stabilised using a proprietary ionic silver based chemistry.

When correctly applied to water, air or any surface, EndoSan 
will disinfect through an oxidisation process and continue to 
safely provide unrivalled residual performance.

EndoSan is chlorine and alcohol-free, with no corrosive 
effects on usual materials of construction during application. 
After use it simply degrades into harmless water and oxygen 
as one of the safest forms of disinfection.

How Endosan works - a closer look

Representation for illustrative purposes only

A typical bacterium naturally emits a negative charge. 
EndoSan is attracted by this charge to the site.

In catalase producing bacterium the presence of EndoSan
inhibits the defence mechanism, allowing the powerful
free hydroxyl radicals to attack the cell membrane.

These free hydroxyl radicals penetrate the membrane and
destroy the bacterium. Once killed the bacterium no
longer emits a negative charge.

EndoSan is now attracted to the next bacteria site emitting
a negative charge. Silver ions re-stabilise with excess 
hydrogen peroxide molecules to repeat the process.

Hydrogen 
Peroxide
Molecules

Silver 
Ion
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•  DRINKING WATER 
    DISINFECTION
•  LEGIONELLA CONTROL
•  SPA & SWIMMING POOL 
    DISINFECTION
•  CABIN INFECTION CONTROL
•  FACILITIES & EQUIPMENT 
    DISINFECTION
•   WASTE WATER 
    MANAGEMENT
•   FOOD PREPARATION
•   BEVERAGE LINE 
    DISINFECTION
•   ONBOARD INFIRMARY & 
    MEDICAL CENTRE

Key benefits of Endosan

Unique Stabilisation
The unrivalled efficacy of EndoSan relies on its 
remarkable stabilisation chemistry. The silver 
stabiliser, which is added to the hydrogen 
peroxide, is a complex salt mixture formulated 
around ionic silver.

Technically speaking a silver ion is an atom of 
silver that is missing one electron. 
The outermost electrons of an atom determine
the physical properties of the matter. 

Taking away one electron from a silver atom 
results in a silver ion.  The ionic silver contained 
within EndoSan acts as a stabiliser and a 
catalyst resulting in extended stability during 
application and giving a half-life* of up to 
5 weeks in potable water.

The National Sanitation Foundation (NSF) a er extensive study approved EndoSan™ and it
is the only product of its kind included on their NSF/ANSIStandard : Drinking Water
Treatment Chemicals register.
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Safety
EndoSan is a ‘safe biocide’. A fter a 2 year
safety study, the globally respected National
Sanitation Foundation (NSF) gave approval
for the continuous addition of EndoSan to
drinking water supplies.

The World Health Organization (WHO),
Environmental Protection Agency (EPA) 
and NASA have all produced documents 
indicating that drinking water can contain
levels up to 50 ppb** silver without 
compromising public safety. 

At recommended dosing levels, EndoSan
would contain less than 10 ppb** of silver.

Environment
EndoSan is truly biodegradable and leaves
no residual in the end-product. Post 
disinfection EndoSan degrades into water
and oxygen, substances that are found 
naturally.

In addition to the number of environmental
benefits EndoSan provides, the manufacturing
process also complies with ISO 14001
environmental standards, ISO 9001 and 
ISO 13485.
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*    Half-life is the amount of time required for the dose level to fall to half its initial value.
**  ppb - This measurement is the weight of chemical per unit volume of water represented here as ‘parts per billion’ but also
    seen as µg/L or micrograms per litre.
    ppm - This measurement is the weight of chemical per unit volume of water represented here as ‘parts per million’ but also
    seen as mg/l or milligrams per litre.
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EndoSan is a highly effective water treatment solution
which is a truly credible alternative to traditional chlorine
disinfection methods. It will physically remove biofilms
whilst being non-toxic, non-corrosive and will maintain its
efficacy at a wide range of temperatures and pH values.
Odourless, colourless and tasteless, EndoSan lends itself
to many applications in the field of water treatment.
Uniquely, EndoSan is also the only product of its kind to
obtain NSF/ANSI Standard drinking water disinfection 
approval.

APPLICATION AREAS

• LEGIONELLA CONTROL
• POTABLE WATER TREATMENT
• WASTE WATER TREATMENT
• PIPELINE & DISTRIBUTION SYSTEMS

LEGIONELLA CONTROL
Although temperature control has been the UK’s
longest-serving means of controlling the growth and
proliferation of Legionella in hot and cold water systems,
there are other factors, including major rises in 
energy costs that warrant the use of biocides. In 2000,
the HSE’s new ‘L8’ guidelines took this into account,
giving equal weight to both temperature regimes and
biocides, such as chlorine dioxide, as control methods.

When the Health and Safety Executive (HSE) published
HSG274 (Part 2), the most recent guidelines on the
control of Legionella in hot and cold water systems,
they, for the first time, recognised the use of silver 
hydrogen peroxide (SHP) as an alternative biocide to
more traditional chlorinated water treatments.

EndoSan has many case studies from throughout the
UK where zero CFU/ml have been shown post 
installation. With independently proven, unrivalled 
efficacy data for biofilm removal and legionella control,
EndoSan is safe, environmentally acceptable and can
be dosed in very low concentrations for a complete,
cost effective solution. In addition to this, the constant
dosing of EndoSan allows substantial energy savings
and reduction in health risks by removing the 
requirement for thermal disinfection.

We offer a full range of dosing systems for use with
EndoSan along with the specialist technical
assistance to assess and design the most effective
legionella control solution in the market.

For Water Treatment



For more information visit our website: www.star-international.co.uk 5

POTABLE WATER
In the United States, the highly respected and independent US based certification organisation the National
Sanitation Foundation (NSF) has certified use of EndoSan for use in water distribution systems, following a 
rigorous oral risk assessment.

As a result of these guidelines, EndoSan is now being used in Canada, as a secondary disinfectant for
drinking water treatment at Killaloe and a number of other townships, where high concentrations of 
carcinogenic THMs (trihalomethanes) were detected in the water and biofilm/biofouling was resulting in
poor drinking water quality.

The double solution of lowering THM levels and removing biofilm/biofouling lowered the risk of illness to the
consumers of the water and greatly improved the overall water quality. The Ontario Clean Water Agency (OCWA)
director stated that EndoSan is an “excellent alternative to chlorine as a drinking water disinfectant”. 

Additionally he commented that “he would suggest all water treatment systems which have problems
with THM levels and other toxic by-products replace chlorine with EndoSan.”

WASTE WATER TREATMENT
Many sewage treatment plants operate in excess of their design capacity resulting in poor plant performance,
increased maintenance and a discharge rate which fails to meet consent. EndoSan offers many benefits in
this area such as:

• Increases DO (dissolved oxygen) levels
• Decreases BOD (biological oxygen demand)
• Decreases COD (chemical oxygen demand)
• Decreases TSS (total suspended solids)
• Decreases H2S (Hydrogen Sulphide) levels
• Sludge de-watering
• Meets or exceeds stringent environmental

and health & safety standards

PIPELINE & DISTRIBUTION SYSTEMS
EndoSan offers a new solution to the current methods used for pipeline 
disinfection in the UK. Using EndoSan avoids the use of high 
concentrations of chlorine based products, such as sodium hypochlorite.

EndoSan is totally non-corrosive to the system or the delivery equipment 
and requires less contact time to achieve the bacterial reduction or kill 
time. It also prevents the waste of thousands of tonnes of water, used 
every day, to flush the pipes of residual Hypochlorite in order to reduce 
the concentration down to approved levels as set by the DWI 
(Drinking Water Inspectorate UK).

As a ‘leave in place’ disinfectant with NSF & DWI approval, EndoSan will
reduce the time on site - avoiding the need to fill and flush pipelines of
heavily chlorinated water. Its environmentally sound credentials also
means the disinfection water used on the pipeline will not need to be
neutralised before safe disposal, which will save considerable time 
and expense.

APPLICABLE DELIVERY METHODS
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DOSING SYSTEMS
GUARDIAN PULSE PLUS DOSING SYSTEM (excludes water meter)

Pulse fed, proportional dosing system with additional inbuilt traffic light chemical indicator system, lance, cable,
bund, pump and associated ancillary equipment.

This dosing system is a true ‘plug and play’ system which doses proportionally to the water used via direct injection.
It has the added ability to monitor the EndoSan levels in the drum and to warn on low readings. This is achieved
using a traffic light system, cable and lance which are placed inside the EndoSan drum. The beta 4 pump is 
manufactured to a very high standard and comes with de-gassing head at the rear. The system is all mounted on 
a bespoke designed bund, stress tested and palletised ready for delivery to site.

GUARDIAN SMART DOSER PLUS SYSTEM (excludes water meter)

Guardian pulse plus dosing system and Smart Dulcometer (DACA) monitoring and communication system.

The Smart doser plus is a fully automated ‘smart monitoring’ and dosing system which enables full control of your
EndoSan dosing and automated adjustment via H2O2� probes.These probes take samples of the water and test for
Hydrogen Peroxide strength. Dependant on the dose rate the system is programmed to, the smart doser will auto
adjust the pump up or down to the required levels ensuring a level concentration throughout the system. 
This system is perfectly suited to recycled water systems.

BMS/PID plug in available

GUARDIAN DOSING SYSTEM INSTALLATION ONLY 
Installation, calibration and commissioning by engineer on site

GUARDIAN DOSING SYSTEM INSTALLATION AND SERVICE PACK
Installation, calibration and commissioning by engineer on site, 1 extra visit to site within 12 months, 2 year 
extended warranty

WATER METERS

Guardian 1” contacting head water meter k=10
Suitable for horizontal installation, Litres per pulse: 10, Suitable for flow rate between 208L/hr & 3500L/hr, Max
working temp. 50˚C

Guardian 1½” contacting head water meter k=10
Suitable for horizontal installation, Litres per pulse: 10, Suitable for flow rate between 800L/hr & 10,000L/hr, Max
working temp. 50˚C

Guardian 2” contacting head water meter k=10
Suitable for horizontal installation, Litres per pulse: 10, Suitable for flow rate between 1,050L/hr & 15,000L/hr, Max
working temp. 50˚C

Guardian 3” Flanged contacting head water meter k=100
Suitable for horizontal installation, Litres per pulse: 100, Suitable for flow rate between 8,000/hr & 40,000L/hr, Max
working temp. 50˚C

DRUM PUMPS
5L drum pump, 10L drum pump, 20L drum pump

FOGGERS

DW Fogger (Digital, wireless with 5 minute timer)

DW Fogger, PPE Starter kit - Hypaclens Eyewash 100ml, Nitrile Gloves Box 100, Goggles, Face Mask, Sundstrom 
+ Cartridge

IMP Fogger (Industrial Main Powered)
Starter Pack which includes;
IMP Fogger, PPE Starter kit - Hypaclens Eyewash 100ml, Nitrile Gloves Box 100, Goggles, Face Mask, Sundstrom + Cartridge

IMP Fogger with Hose
Starter Pack which includes;
IMP Fogger with 48” hose, PPE Starter kit - Hypaclens Eyewash 100ml,Nitrile Gloves Box 100, Goggles, Face Mask,
Sundstrom + Cartridge

GUARDIAN PULSE PLUS

GUARDIAN SMART PLUS

GUARDIAN WATER METER

DRUM PUMPS

DW FOGGER

IMP FOGGER

IMP FOGGER WITH HOSE

Dosing Equipment
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FOG

EndoSan boasts a variety of delivery methods for all areas of disinfection. Our dedicated team of 
technicians ensure the most efficient method of application is used, depending on the industry or user
preference, assuring best practice in health & safety compliance.

There are four delivery methods that can be used to maximise EndoSan efficacy:

Delivery Methods

Constant Dosing
Dosing pumps are a simple yet reliable means to ensure a regulated amount
of chemical is dosed into any system. We offer a fully certified range of dosing
equipment for all areas of industry.

The complete dosing solutions are ready to use and can be implemented
without heavy installation costs. Our ‘Smart dosing’ technology will
automatically adjust and record chemical dosage to the correct levels. 
Using the right measuring and control technology, can help to lower costs 
by optimising metering of fluid chemical.

Fogging
Spraying a fine disinfection mist/fog into any closed area is a well recognised
and effective method to ensure total coverage of surfaces and treatment of
airborne bacteria. The size of the droplets are small and when applied in the
correct proportion (to avoid 100% humidity) reaches all exposed surfaces
evenly and precisely.

A range of fogging devices are offered to suit various applications and we
also provide ‘Instructions For Use’ tailored to customers’ existing solutions.

Surface Disinfection
As a ‘leave in place’ disinfectant, EndoSan has numerous advantages over
traditional disinfectants. Downtime is dramatically reduced and less chemical
is needed to disinfect surfaces.

For surface disinfection, EndoSan can be applied using standard spray 
delivery methods for application on walls, floors or equipment.

Manual Dosing
Adding EndoSan manually is a simple and inexpensive way to disinfect 
without purchasing dosing equipment.

Full advice and support is available to ensure the correct dose rate is 
calculated for any given application.

EndoSan is available in a variety of concentrations in 500ml, 1L, 5L, 10L, 20L and 100L IBCs.
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Comparison with competitor products
PRODUCT

DESCRIPTION

H2O2 + Ag

Hypochlorites (e.g.
bleach) or 
N-chloro

compounds

ClO2

Quaternary
ammonium

compounds (e.g.
benzalkonium

chlorides)

Formaldehyde
Glutaraldehyde

H2O2

MECHANISMS
OF ACTION

Oxidation of
DNA/RNA of

microbes

Oxidation of
SH-groups of
vital enzymes.
Denaturation
of proteins

Oxidation and
denaturation
of proteins

Denaturation of
proteins and

inactivation of
enzymes

Alkylation
SH-groups of 

proteins
Denaturation of

proteins

Oxidation of
DNA/RNA of

microbes (20 times
less effective than

EndoSan)

GERMICIDAL
EFFICIENCY

Wide germicidal
range. Effective
biofilm remover

Wide germicidal
range, but not

effective in 
treating and 

removing biofilm

Wide germicidal
range, but not

sporicidal

Not effective
biofilm remover

Limited germicidal
activity, only

effective against
Gram+ bacteria,

enveloped viruses
and fungi

Not effective
biofilm remover

Wide germicidal
range, but not

effective
biofilm remover

Wide germicidal
range

Effective biofilm
remover

GAPS IN ACTIVITY
SPECTRUM

None

Efficacy depends
on T, pH and

organic matter

Efficacy depends
on T

Efficacy depends
on T, pH, soil

contamination
and water 
hardness

Efficacy depends
on T, pH and

organic matter

Short-term
efficacy

HEALTH & SAFETY
PROFILE

Non-toxic

Very toxic

THM production
(carcinogenic)

Carcinogenic and
genotoxic

Toxic by-products
formed

(e.g. chlorate, 
chlorite)

Low toxicity

No toxic 
by-products

Highly toxic (FA is
carcinogenic)

FA forms
chloromathylether

(carcinogenic)

Non-toxic

ENVIRONMENTAL
PROFILE

Completely
biodegradable

(breaks down into
H2O and O2)

Very little
biodegradability

Must be 
neutralised before

putting to drain

Biodegradable

Must be 
neutralised before

putting to drain

Slowly 
biodegradable

Problems
associated with

chemical in
waste water

Readily
biodegradable

Must be neutralised
before putting

to drain

Completely
biodegradable

(breaks down into
H2O and O2)

MATERIAL
COMPATIBILITY

Not corrosive

Extremely 
corrosive to 

metals, rubbers
and fabric

Corrosive

Only corrosive 
at high 

concentrations,
but generally
compatible

with all types 
of materials

Not corrosive

Corrosive
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REVERSE OSMOSIS PLANTS
R.O. savings on Filters & Performance
We have evidence that EndoSan does a very good biofouling clean and reduces pressures and increases
the flux. (flux is the rate of water which permeates through the membrane per unit area of membrane).

This could extend the life of the membranes.

Chlorine compounds versus EndoSan
Product 
Description

Hypochlorites and 
N-chloro 
compounds are 
frequently used as
chlorine compounds
for disinfection.

Hypochlorites are
available as an 
aqueous solution 
of inorganic salts 
of hypochlorite 
(sodium or calcium
hypochlorite).
Household bleach 
is a commonly 
known disinfectant,
based on sodium
hypochlorite 
(5,25%).

Chlorine 
compounds are 
unstable and 
have an irritant 
odor and taste.

However, chlorine
compounds are the
least expensive 
disinfectants, which
makes these 
chemicals the 
most popular 
disinfectants in the
United Kingdom.

Mechanisms 
of Action

When chlorine 
compounds are
added to water,
hypochlorous acid
(HOCl) is formed,
which plays a 
major role as 
disinfecting agent.

HOCl splits into H+

and OCl-, 
depending on 
the pH.
OCl- falls apart to
chlorine (Cl-) and 
oxygen atoms.

Chlorine interacts 
(in an oxidative 
way) with SH-
groups of vital 
enzymes within the
cell membrane or 
cell protoplasm. 

When enzymes 
come in contact 
with chlorine, one 
of more hydrogen
atoms in the 
molecule are 
replaced by 
chlorine. 

This causes the 
entire molecule to
change shape and 
fall apart. 

When enzymes 
don’t function 
properly, a cell or
bacterium will die.

Final rinsing is 
necessary.

Germicidal 
Efficiency

Gram Positive 
and Gram 
Negative 
bacteria

Viruses – 
Enveloped and
non-enveloped

Fungi

Spores

Algae

Mycobacteria

Protozoa

Gaps in Activity
Spectrum

Not effective 
against amoebae.

Not effective in 
treating and 
removing biofilm.

The disinfection 
efficiency is 
significantly affected
by the following 
parameters:

1. pH  chlorine
compounds lose 
efficiency when 
pH > 8;

2. Temperature 
chlorine 
compounds lose 
efficiency when 
T > 45°C;

3. The presence 
of organic matter 
reduces efficacy
greatly, thus 
pre-cleaning of 
surfaces is 
necessary.

Chlorine
compounds are 
unstable, 
especially at high
temperature, low 
pH or in the 
presence of 
organic material.

Health & Safety 
Profile

Very toxic.

Irritating to nose,
throat and skin, 
even at very low 
concentrations.

High chlorine 
doses can cause
taste and odor 
problems.

Chlorine vapors 
aggravate asthma.

TCMs
(Trichloromethanes),
formed by the 
reaction of chlorine
compounds with 
organic matter, 
are carcinogenic 
and can cause 
mutations.

Chlorine reacts 
with ammonia to 
form chloramines
which have an 
irritant odor.

Environmental 
Profile

Chlorine 
compounds have
very little 
biodegradability.
Chlorine is highly
toxic to all forms 
of aquatic life, thus
waste must be 
neutralized before
putting to drain.

The produced TCMs
are carcinogenic 
and the EPA 
maximum 
contaminant level 
for total THMs 
(trihalomethanes) 
in drinking water is
100 ppb.

When chlorine 
compounds are 
mixed with acids,
toxic chlorine gas 
will be released.

Material 
Compatibility

Extremely corrosive
to metals, rubbers
and fabric.

Chlorine 
compounds can 
also discolor 
countertops/
colored surfaces/
fibers 
permanently.

Incompatible 
with medical 
instruments.
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Endosan provides total ship disinfection with one product 
FITNESS CENTRE & CHANGING FACILITIES
Broad spectrum efficacy /
Highly effective surface disinfectant /
Non-toxic / Non-corrosive

SPA & SWIMMING POOL EXPERIENCE
Safer & more effective than chlorine /
No disinfection by products /
Improved bathing experience

For more information visit our website: www.star-international.co.uk10

POTABLE TANK COATING
• No Biocides, No Solvents, 
• No VOC’s • Non-Conductive 
• None Combustible

WASTE WATER MANAGEMENT
Environmentally friendly
waste treatment /
Reduced COD and BOD / No DBP’s

CABIN INFECTION CONTROL 
Fogging Medical Grade Decontamination /
On-board room disinfection/
Simple application / Proven efficacy
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With its unrivalled ability to effectively kill a broad spectrum of micro-organisms
including Norovirus, MRSA, Legionella and E-coli, EndoSan is proving to be the
multi-application, disinfectant of choice for the leisure industry.

With over 20 million people taking cruises in the last 12 months, the pressure on the
health and safety of passengers has never been greater.

BEVERAGE LINE DISINFECTION
Total biofilm removal /
Simple application /
Improved beverage taste /
Non-corrosive

FOOD PREPARATION
EN, and approved /
Broad Spectrum >. effective /
Food safe / Non-toxic

11For more information visit our website: www.star-international.co.uk

POTABLE WATER
NSF/ANSI STANDARD
approved for drinking water / 
Highly effective / Simple application

AIR HANDLING UNITS (HVAC)
Endosan can be sprayed on clean
AHU coils at 1% mixture
• Condensate drains
• Sanitise coils
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On board uses

A health club's top-of-the-line fitness equipment, can be a draw for clients, but
ensuring it is kept aesthetically and bacterially clean is a critical responsibility.
The spread of germs and viruses through contact with water and equipment is a
serious health concern. Oil and dirt left behind by users on gym equipment can
quickly spread viruses such as MRSA whilst water and surfaces in and around
swimming pools can carry disease & infection. EndoSan is a true, credible 
alternative to chlorine disinfection. EndoSan is environmentally sound as the 
active ingredient is hydrogen peroxide, post disinfection it breaks down into 
oxygen and water leaving no harmful residues. In addition, EndoSan is colourless, 
odourless and tasteless, providing pool users a far more enjoyable experience,
without red eye or skin irritation.

Sports and leisure

Spraying a fine disinfection mist/fog into any closed area is an NHS recognised,
highly effective method to ensure total coverage of surfaces and the treatment of
airborne & surface bacteria. The size of the droplets are small and when applied
in the correct proportion (to avoid 100% humidity) reaches all exposed surfaces
evenly and precisely without excess wetting. EndoSan ensures a high level of
medical grade hygiene & Infection control with proven efficacy against micro-
organisms including Norovirus, C.Diff, MRSA, E-Coli, Adenovirus, Hepatitis,
Polio, Influenza and even the Common Cold virus. EndoSan can be used 
effectively for speedy decontamination during outbreak or pro-actively for
prevention. A fully detailed efficacy data file is available upon request.

Cabin infection control

Healthcare facilities throughout the UK and Europe are under increasing pressure
to conform to their legal requirements for managing their water, air, equipment
and environmental hygiene. The correct choice of disinfection protocol is 
fundamental where high numbers of patients with low immunity are open to 
infection. Based on more than 40 years of research, analysis, case studies and 
reports from around the world, EndoSan is a scientifically proven, highly efficient,
biodegradable, CE Marked medical device disinfectant.

Onboard infirmary and medical centre

EndoSan is the perfect disinfectant to be used in the food and beverage industry
as it safeguards product quality, extends shelf iife and is a highly effective surface
disinfectant. EndoSan provides unrivalled protection against microbial threats but
unlike other more conventional disinfectants, leaves no harmful residuals. 
EndoSan is odourless, colourless and tasteless, meaning that food products
reach customers at the quality they were intended and surfaces, utensils and
equipment are fully sanitised.

Food and beverage
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Bacteria detected        Legionella pneumophila serogroup 1 Detection method, Lateral flow immunochromatographic assay 

Lower limit                  Up to 100 CFU/L  (0.1 CFU/mL)
of detection

Specificity                     Tested against a wide range of waterborne bacteria, including Acinetobacter calcoaceticus, Aeromonas
                                    hydrophila subsp. hydrophila, Bacillus subtilis, Burkholderia cepacia, Citrobacter freudii, Citrobacter
                                    koseri, Escherichia coli, Enterobacter cloacae, Klebsiella oxytoca, Pseudomonas aeruginosa,
                                    Pseudomonas fluorescens, Pseudomonas putida, Pseudomonas stutzeri, Ralstonia pickettii, Raoultella
                                    terrigena, Streptococcus pyrogenes, Yersinia ruckeri.  No cross reactions observed at concentrations
                                    ≤ 109 CFU/L. Staphylococcus aureus has been observed to cross react with the test at concentrations
                                    > 108 CFU/L. Legionella pneumophila serogroups 4 & 7 cross react with the test at concentrations
                                    >109 CFU/sample. The test does not react with any other L. pneumophila serogroups or L. species
                                    tested.

Test volume                 100 μL

Suggested sample       250 mL
volume

Sample parameters     Sample should filter in less than 10 minutes.

Biocides                       The product has been tested with a range of common biocides and biodispersants used in Legionella
                                     control, at their normal maximum operating concentration. Active ingredients tested include: 
                                    glutaraldehyde, didecyl-dimethyl-ammonium chloride, isolthazoles, dibromonitrilopropionamide, ionic and
                                    non-ionic surfactants. The test gives a false positive if used with polymeric biguanide or THPS.

Operator time              5 - 10 minutes

Development time       25 minutes

Sample point               Supplied with both ½” and ¾” female threaded fittings, additional sample points are available

Shelf life                      18 months from manufacture when stored at room temperature (<30°C) in original packaging.

 Product Details

Positive Test Result

Negative Test Result

Test line

Control line

25
Mins

For more information visit our website: www.star-international.co.uk
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Endosan Case Studies

Legionella control aboard shipping vessels
Control of Legionella and minimising risk of exposure 
to passengers can be a difficult task aboard ferries 
and cruise liners. 

The same high risk contamination areas exist when 
compared with controlling water quality in a building, 
yet control over these areas on board a marine vessel 
is much more complex.

A few examples of these complexities are: multiple sources of water (varying in quality, temperature, etc.),
water storage and distribution systems being very different in layout and configuration (more potential for
low flow areas and dead legs) and storage/possible stagnation of water held due to the working cycles of
the ship. Additionally with the likelihood that passengers are on board for extended periods (increasing 
potential exposure to contamination) the task of implementing best practices to meet regulations to protect
public health in operation is a real challenge.

The Maritime & Coastguard Agency (MCA) dictates the standard of water quality aboard vessels and
failure to meet the imposed regulation can result in ships being forced into dry dock until the problem 
is resolved.

In February 2016 microbiological examination (carried out by a local public health authority as instructed 
by the MCA) revealed excessive CFU (colony-forming unit) counts of bacteria in the water supply of a large
ferry owned by one of the world’s leading operators. The water quality was deemed ‘unsatisfactory’ and
the ferry’s day to day operational duties were severely disrupted leaving the operator facing considerable
costs and loss of earnings until the problem was resolved.

The ferry in question is a ROPAX (roll-on/roll-off
passenger) vessel built for transporting both 
passengers and freight. The ferry has ten decks, 
4 of which provide space for in excess of 80 cars 
and over 100 trailer spaces along with 3 decks 
dedicated to entertaining and carrying passengers. 

Bars, restaurants, shopping, and entertainment 
facilities are available to passengers along with 
premium spa’s, lounges and suites.
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The operator responsible for the vessel searched the marketplace for a solution which not only solved the
immediate problem of poor water quality but also provided a means of preventing the problem reoccurring.
Chlorine based technology had been utilised and a super chlorination of the system was tried but didn't
produce the desired results due to its ‘ineffectiveness’ at removing biofilms and its corrosive nature. 

EndoSan technology was identified as a potential solution due to its proven efficacy for removing biofilms,
its non-corrosive attributes and its ability to achieve results at low concentrations.

The plan to tackle the water quality problems was broken into two objectives. Objective 1 was to resolve
the immediate contamination to get the ferry back in operation, while objective 2 was to put measures in
place to prevent the return of the issues and avoid future problems, associated costs and downtime.

Objective 1: Shock disinfection & Biofilm removal

The source of the water quality issue was identified as a potential biofilm therefore a shock disinfection
using EndoSan50 was required. The total capacity of fresh water aboard the ship is circa 450m3 which is
split across two water tanks. The water levels in both tanks were reduced prior to the shock disinfection
then 40 litres of EndoSan50 was added to each tank (80 litres total to shock disinfect the entire water supply). 

Following application of EndoSan the treated water in the system was pulled through all outlets on all
decks starting with taps on deck 9 furthest away from the fresh water tanks in a process which took 3
hours. A total of 5m3 of water was pulled through from the fresh water tanks and the EndoSan 50 hydrogen
peroxide concentration was confirmed at 300ppm. The solution was then left to dwell in the system for a  
15 hour period.

Following the required residence time a thorough flushing procedure was undertaken. Water was taken on
board through the port hose and filled into the fresh water tanks to remove all remnants of biofilm and
microbial contamination from the system. Every outlet aboard the ship was then flushed until all evidence
of microbiological fouling was visually clear and EndoSan Hydrogen Peroxide levels (checked via test
strips) returned to lower concentrations.

aterCold w aterHot w

Examples of typical contamination being
removed during flushing procedure.



For more information visit our website: www.star-international.co.uk16

Endosan Case Studies

Legionella control aboard shipping vessels continued
Following the disinfection and flushing procedures it was mandatory (as set by the Port Authority) to prove
water quality was now in line with regulation to release the ferry from dry dock. The Port Authority instructed
the same local public health authority that handled the original testing (that was deemed ‘unsatisfactory’) to
attend the vessel again. Water samples were taken from multiple outlets (taps, showers, etc.) spanning all
decks for laboratory analysis. A summary of the analytical results determined by the public health authority
are found below.

<20 cfu/litre <20 cfu/litre <20 cfu/litre <20 cfu/litre
Legionellae: total count

Legionella: Not detected

orkshop Deck 2Wap - T
en: akT

SSED

Legionellae: total count

Legionella: Not detected

er (F) - Deck 8wDorm sho
en: akT

SSEDAAMPLE 1 - PPAS

Legionellae: total count

Legionella: Not detected

er - Deck 9wCabin sho
en: akT

SSEDAAMPLE 2 - PPAS

Legionellae: tota

Legionella: Not d

er - DewSuite sho
en: akT

SAAMPLE 3 - PPAS AAMPLE 4 - PPAS

l count

etected

eck 10

SSED

The lab used by the public health authority to analyse both the pre and post disinfection water samples is
a leading UKAS accredited lab which has a very low and therefore accurate limit of detection for the
presence of Legionella in water samples, to as low as <20 cfu per litre. As shown in the results above, all
water samples tested resulted in no detection of legionella and no count of legionella within the laboratory’s
limit of detection (<20 cfu/litre). The public authority deemed the post shock disinfection water quality now
to be ‘satisfactory’ and the Port Authority were satisfied that the operator had resolved the situation.

Objective 2: Ongoing protection - Constant dosing

Once the system and the water stored/distributed by it was satisfactory and clear of contamination the
ferry operator was keen to put measures in place to prevent a problem of this magnitude occurring again.
To tackle this an EndoSan Guardian Pulse Plus dosing system was installed and commissioned on board
and the ongoing use of EndoSan to control water quality began. 

The EndoSan Guardian Pulse Plus dosing system is an automated dosing system which injects EndoSan
directly into the water system using a signal from a water flow meter to ensure effective proportional 
chemical dosing.
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Objective 2: Ongoing protection - Constant dosing continued
Following installation and with the water flow rate being monitored by
the dosing system an automated, precisely controlled residual level of
EndoSan is released into the water system safeguarding it against the
return of microbiological contamination.

The EndoSan being dosed into the water system is at a concentration
high enough to prevent the regrowth of bacteria and biofilm whilst also
being a very safe level for human consumption. 

Additionally the low concentration dosage provides no risk of corrosion 
to the ships water system and with EndoSan being free of taint it is 
undetectable to users (no change to smell, taste or colour of the water).

Conclusions

The efficacy of EndoSan for biofilm removal and legionella control have been proven time and time again
in many installations across the globe. In this case it was shown that EndoSan is a far superior biocide
than Chlorine based technologies and thus removed obdurate biofilms where super chlorination could
not. EndoSan is also non-corrosive, odourless and tasteless making it the perfect, environmentally 
sound biocide, for water treatment on board shipping vessels.

The installation of our Guardian Pulse Plus dosing system has also allowed the customer to maintain a
clean system with a fully sanitised, safe, water supply on board.

EndoSan is a globally recognised, trusted technology that is being utilised by the marine shipping industry
to ensure that vessels have a clean, safe water supply from a cost effective, approved water treatment
solution.
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Endosan Case Studies

On-board Passenger/Freight Ferry International Ferry Operator

Overview of Benefits

•  Removal of biofilm & water contamination 

•  Compliance with EU legislation

•  Minimal system downtime

•  No risk of corrosion to water system  

•  No risk of harmful by-product exposure 

•  Automated, constant protection

•  Odour, colour & taste free - undetectable 

•  Marine industry recognised solution

Controlling the microbiological quality of water and minimising risk of hazard exposure to passengers
aboard ferries and cruise liners can be a difficult task. The same high-risk contamination areas exist
when compared with controlling water quality in a building, however on board a marine 
vessel it is much more complex.

A few examples of the complexities that are faced are: 

         •    Multiple sources of water (varying in quality, temperature, etc.).
         •    Physical layout and configuration of water storage and distribution systems (more areas with 
              a greater potential for low flow and dead legs).
         •    The stagnation risk of stored water due to the working cycles of the ship.

With the likelihood that passengers will be on-board for extended periods (increasing potential exposure 
to contamination) the task of implementing best practices to meet regulation and protect public health is 
a real challenge. 

In October 2016 one of the world's leading ferry operators continued its roll out of the EndoSan technology
across its fleet, initially targeting ferries with pre-existing water quality challenges. The vessel for this case
study is a RoPax (roll-on/roll-off passenger) ferry which operates on an extremely popular route and 
attracts many passengers and a large number of freight vehicles.

Before disinfection commenced, water samples were taken from both the hot and cold water systems, 
following the protocol described in BS 7592:1992 (Methods of sampling for Legionella organisms in 
water and related materials). As per the standard, a sample was taken immediately on opening water 
fittings, to represent the quality of water contained within the outlet, then a second sample was taken 
after the outlet had been allowed to run to waste, which is representative of the water quality supplied 
by the fitting in regular operation. Analysis and comparison of these samples can be seen in Table 1.
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1  SHOCK DISINFECTION AND BIOFILM REMOVAL

After sampling was completed work began to return the water system to a clean state via shock disinfection.
The total capacity of fresh water aboard the ship is circa 60m3 which is split across two fresh water tanks
and associated pipework, the water levels in both tanks was reduced before shock disinfection. To carry
out an effective disinfection, it was calculated that a Hydrogen peroxide strength of 1000 ppm (mg/l) was
required to remain in residence for at least 6 hours. 

To achieve this, sixty litres of EndoSan 50 was added to each of the fresh water tanks via the standpipes
located on deck 3 (120 litres in total), then it was drawn through all water outlets across all decks. Every
outlet, both hot and cold, was tested using hydrogen peroxide test strip indicators to ensure the required
1000 ppm was being achieved throughout the system. After completion of drawing the solution through
every outlet, a water sample was taken and analysed on-site using a tintometer which confirmed the 1000
ppm concentration. The system was then left to dwell with the solution soaking inside for the 
required 6 hours without use. 

After the six hour shock dose was completed work began to flush the solution from the system by opening
all of the outlets. Test strips were used once again to ensure the solution was drained down to a residual
hydrogen peroxide level of 10ppm from cold water outlets and 50 ppm for hot water outlets. There was
clear evidence of biofilm and biofouling which had been removed by the shock dose and was present in
the water drained out of the hot water system (visible in Images 1 and 2 below). Particulate matter was 
also detected from several outlets. 

Following the successful flushing operation, post-disinfection samples were taken again from both hot
and cold water fittings and form part of the data for comparison in section 3.

Image 1: Hot water deck 6 Image 2: Hot water deck 5
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Endosan Case Studies

On-board Passenger/Freight Ferry International Ferry Operator continued
2. ONGOING PROTECTION - CONSTANT DOSING

During and after the solution flushing procedure, both fresh water tanks were refilled to around 200m3, 
thus reducing the residual hydrogen peroxide concentration in the water system to 50 ppm. At this point

and EndoSan Guardian Pulse Plus dosing system was installed to prevent any biofouling issues returning. 
The plant room aboard the ship had previously featured a chlorine dosing system which, although it had

failed to maintain the water quality, did leave an injection point and water flow meter ideal for the EndoSan
dosing equipment. The injector nozzle was fitted and the flow meter pulse leads attached to the constant

dosing pump to ensure a correctly metered, proportional maintenance dose of EndoSan is released every
10 litres of water.

This automated safeguard provides a residual concentration of EndoSan in the system at all times, 
preventing regrowth of bacteria and biofilm while being at a very safe level for human consumption. 
Additionally, the dosage is so small it poses no threat of corrosion to the ship's water system. 

EndoSan is completely free of any taint, meaning it is undetectable to users with no change to smell, 
taste or colour of water.

3. WATER SAMPLE RESULTS & ANALYSIS
Table 1: Pre and post disinfection sample results

Sample Reference

Hot outlet, sample taken immediately. Deck 6 Cabin

Cold outlet, sample taken immediately. Deck 6 Cabin

Hot outlet, run to drain. Deck 6 Cabin  

Cold outlet, run to drain. Deck 6 Cabin 

Hot outlet. Main Galley  

Cold outlet. Main Galley 

Legionella spp 
cfu/L 

Not detected 

Not detected 

Not detected 

Not detected 

Not detected 

Not detected 

TVC @   
22 deg C 
(cfu/ml) 

30 

2180

40

1240

<10

<10

TVC @ 
37 deg C 
(cfu/ml) 

60

300

40

70

<10

<10

Pre disinfection data Post disinfection data
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From the sample results, in Table 1 on the previous page, it is clear that while there were no Legionella 
bacteria detected there was a considerable problem detected in the cold water samples before disinfection.
High TVC’s (Total Viable Count) detected with 2180 and 1240 CFU’s (colony-forming unit) per ml found 

in the cold outlets. These readings were reduced to <10 after disinfection with EndoSan which is the 
lowest level the laboratory could test to.

According to the EU's drinking water standards, Council 
Directive 98/83/EC on the quality of water intended for human
consumption, the microbiological parameters for colony forming
units or CFU/ml is required to be 100/ml at 22ºC and 20/ml 
at 37ºC.

As you can see at 2180 cfu/ml and 1240 cfu/ml this vessel’s
cold water system was in serious breach of this standard. 

4. CONCLUSIONS

The efficacy of EndoSan for biofilm removal and water quality control has been proven time and time 

again in many installations across the globe. In this case, it was shown that EndoSan is ideal for removing
obdurate biofilms and returning a water system back to required EU standards, with substantially reduced
Total Viable Counts.

The installation of the EndoSan Guardian Pulse Plus dosing system after the system received shock 
treatment has also allowed the ferry operator to maintain a clean water system without any risk of 
corrosion or compromising the quality of the water supplied to crew and passengers on board.

EndoSan is a globally recognised, trusted technology that is being utilised by the marine shipping 
industry to ensure that vessels have a clean, safe water supply from a cost effective, approved water 
treatment solution.
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Water Treatment & Control Programme
On-board Shipping Vessels when using EndoSan SSHP
Introduction
This document has been designed to provide guidelines for the use of EndoSan, Advanced Silver Stabilised
Hydrogen Peroxide, (SSHP), in the disinfection of water and water systems on-board shipping vessels. 

EndoSan, is the most advanced, highly developed and accredited, silver stabilised hydrogen peroxide
product on the global market. It is a solution of hydrogen peroxide which is stabilised using a specially 
formulated ionic silver based chemistry. The stabilisation process is unique and makes EndoSan a powerful
water disinfectant that provides a very wide spectrum of biocidal activity. 

The result is a highly effective, uniquely stable, broad spectrum, ecological disinfectant that is safe to the
environment as well as being odourless, tasteless and colourless in ready to use concentrations. 

EndoSan can be sprayed, fogged or atomised for effective air and surface disinfection and is still effective
at pH ranges 2.9 -10 and temperatures of 0˚C - 95˚C. 

When dosed into a water system it also presents a neutral pH value and has a proven 5 weeks’ half-life. 
Independent testing has shown that EndoSan is a highly effective Bactericide, Virucide, Sporicide, Fungicide,
Algaecide and Amoebicide.

This HSE approved biocide features in the latest guidance HSG274 Pt2 and is easy to dose using inexpensive,
low maintenance dosing systems and it is also the only product to have full NSF ANSI standard 60 drinking
water approval for the USA.

Legislation
The Merchant Shipping (Crew Accommodation) Regulations 1997 and the Merchant Shipping (Crew 
Accommodation) (Fishing Vessels) Regulations 1975 require the supply of drinking water and fresh water 
to be such as to prevent any risk of contamination. 

Improperly managed water is an established infectious disease transmission route on ships. Outbreaks of
illness have been associated with contaminated bunkered water, cross connections between potable and
non-potable water, improper loading procedures, poor design and construction of potable water storage
tanks and inadequate disinfection. Evidence from outbreaks indicates that sewage is one of the more 
common sources of the pathogens that cause waterborne disease outbreaks on ships. 1

1 Merchant Shipping and Fishing Vessels: Guidelines for the Provision of Food and Fresh Water, MGN 525 (M+F) Amendment 1



23For more information visit our website: www.star-international.co.uk

IUK Health & Safety Executive

Precautions include physical methods such as regular movement of hot and cold water in distribution
pipework, regular flushing of outlets to ensure water cannot stagnate in the hot and cold water systems and
POU filters. For control measures to be effective, it is essential to keep the whole system clean, as biofilms
or inorganic matter such as scale can reduce the efficacy of any type of control measure significantly. For
control measures to be effective, it is essential to keep the whole system clean, as biofilms or inorganic
matter such as scale can reduce the efficacy of any type of control measure significantly. 2

The UK health authorities accept the use of EndoSan SSHP as a disinfectant for fresh water. It is considered
good practice, on board shipping vessels, to add EndoSan when loading fresh water to a level recommended
by the manufacturer. 

Silver Stabilised Hydrogen Peroxide, SSHP

Silver stabilised hydrogen peroxide has a history of use in the control of legionella in water systems. 
A silver hydrogen peroxide solution is injected directly into the water system and if applied and maintained
according to the manufacturers’ instructions, can be an effective means of control. However, this should
not be used in water systems supplying dialysis units. 3

Constant dosing of Endosan SSHP

Recommended dose rates for EndoSan are 10-20ppm as Hydrogen Peroxide (H2O2) which equates to 
20-40ml of EndoSan50 per m3 water. 

An automatic dosing 
system should be 
employed to dose the 
disinfectant in proportion 
to the intake flow rate via 
a signal from the in-situ 
water meter. 

2 UK Health & Safety Executive, The control of legionella bacteria in hot and cold water systems, HSG274 Pt2 
3 UK Health & Safety Executive, The control of legionella bacteria in hot and cold water systems, HSG274 Pt2 sect 2.116 
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Water Treatment & Control Programme
On-board Shipping Vessels when using EndoSan SSHPcontinued

Maintenance Regimes
Distribution Systems Maintenance

Parts Actions Intervals
Shower
heads

Particularly in accommodation that has been out of use
for an extended period. Clean in a 1% EndoSan solution
which equates to 200ml Endosan50 in 10L water.
Let reside for at least 30 minutes. No max residence
time.

FW Hoses Flush and fill with a 1% EndoSan solution which
equates to 200ml EndoSan50 in 10L water and 
allow to stand for at least an hour before emptying 
and stowage.

3 monthly or more frequently
if required

6 monthly or more frequently
if required

Fresh Water Storage Tanks

Persons inspecting or working in fresh water tanks should wear clean protective clothing and footwear
which has not been used for any other work area and they should not be suffering from any skin infection
or communicable disease.

Actions Intervals

12 months

Refit or dry dock

FWST Super Disinfection
Where EndoSan is used, the refill should be to a concentration of 10-20ppm
as H2O2 or 20-40ml of EndoSan50 per m3 water.  This can be tested using
simple H2O2 test strips. The tank cleaning process should include surface
disinfection with a solution of 3% EndoSan, sprayed onto the surfaces 
of the tank or fill the tank and treat to a concentration of 500ppm or 1L
Endosan50 per m3 water leaving to reside for 12-24 hours before 
draining away.

Super Disinfection of System
Where EndoSan is used, the system (from machinery to all outlets) should
be shock dosed with EndoSan to a concentration of 500ppm as H2O2 or
1L EndoSan50 per m3 water for a period of 12-24 hours then flushed out
completely and refilled to a concentration of 10-20ppm as H2O2 or 
20-40ml Endosan50 per m3 water.

The information collated in this document is for operational guidance. For specific advice or further support 
please contact Star International.

* Never conduct an EndoSan Disinfection if there is a Dialysis Unit or a Hospital Laboratory linked to the water system 
or there is any possibility of EndoSan getting into the water supply to these units. *
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FRESH DRINKING WATER TANKS (FWT)

One of the problems we have come across is when cleaning the FWT’s is that we have noticed, on 
several occasions, peeling & cracking, which needed to be repaired. Star International can offer a 
protective coating to repair before disinfectanting the tanks.

Star Marine Potable Water Tanks Protective Coating is ideal for Fresh Drinking Water Tank Surface 
Protection, benefits include:

•   No Biocides 
•   No Solvents 
•   No VOCs 
•   Non Conductive
•   Non Combustible

After the initial surface preparation appropriate for the project, whether it is a new build, maintenance,
patch repair on Steeletch or Steelshield Primer is applied, it has a very powerful adhesion with pull off test
results at 8.3N. 

When the 2 final top coats are applied they chemically bond with the primer coat and each other to form 
a single 100% solid, homogenous, non-porous protective coating that is Super Tough, Super Smooth and
that will last for many years, requiring minimal maintenance, resulting in economic and environmental 
benefits and will protect the integrity of your water supply.

This makes it Non-Hazardous and easy to apply and the application environment safer to work in.

Star International Potable Water Tank Coating
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Further efficacy data available on request.

The efficacy of EndoSan was tested to EuroNorm (EN) standards by SGS, a world leading inspection,
verification, testing and certification body recognised as the global benchmark for quality and integrity.

To be approved in accordance with each EN standard, the concentration of the test organism must be 
reduced to a certain level (a log reduction) within the required time frame. Log reduction provides a 
quantitative measurement describing what percentage of the contaminants which were present when 
the test began were killed during the test.

All SGS tests were carried out using a 3% H2O2 concentration of EndoSan.

Euronorm (EN) standard efficacy data

BS EN 1276:2009 Quantitative Suspension Test of Bactericidal Activity of Chemical Disinfectants

TEST ORGANISM                   TYPICAL PASS RATE             REQUIRED TIME                ENDOSAN PASS RATE                    TIME

Pseudomonas aeruginosa                   5 log reduction                             5 minutes                               > 5 log reduction                          5 minutes

Staphylococcus aureus (MRSA)           5 log reduction                             5 minutes                               > 5 log reduction                          5 minutes

Escherichia coli                                  5 log reduction                             5 minutes                               > 5 log reduction                          5 minutes

Enterococcus hirae                             5 log reduction                             5 minutes                               > 5 log reduction                          5 minutes

Salmonella typhimurium                     5 log reduction                             5 minutes                               > 5 log reduction                          5 minutes

Lactobacillus brevis                            5 log reduction                             5 minutes                               > 5 log reduction                          5 minutes

Enterobacter cloacae                          5 log reduction                             5 minutes                               > 5 log reduction                          5 minutes

Clostridium spp                                  5 log reduction                             5 minutes                               > 5 log reduction                          5 minutes

BS EN 1650:2008 Quantitative Suspension Test for the Evaluation of Fungicidal Activity of Chemical Disinfectants

TEST ORGANISM                   TYPICAL PASS RATE             REQUIRED TIME                ENDOSAN PASS RATE                    TIME

Candida albicans                                4 log reduction                            15 minutes                              > 4 log reduction                          5 minutes

Aspergillus niger                                 4 log reduction                            15 minutes                              > 4 log reduction                          5 minutes

Saccharomyces cerevisiae                  4 log reduction                            15 minutes                              > 4 log reduction                          5 minutes

BS EN 13697:2001 Quantitative Surface Test for the Evaluation of Bactericidal Activity

TEST ORGANISM                   TYPICAL PASS RATE             REQUIRED TIME                ENDOSAN PASS RATE                    TIME

Pseudomonas aeruginosa                   4 log reduction                             5 minutes                               > 4 log reduction                          5 minutes

Staphylococcus aureus (MRSA)          4 log reduction                             5 minutes                               > 4 log reduction                          5 minutes

Escherichia coli                                  4 log reduction                             5 minutes                               > 4 log reduction                          5 minutes

Enterococcus hirae                             4 log reduction                             5 minutes                               > 4 log reduction                          5 minutes

BS EN 13697:2001 Quantitative Surface Test for the Evaluation of Fungicidal Activity

TEST ORGANISM                   TYPICAL PASS RATE             REQUIRED TIME                ENDOSAN PASS RATE                    TIME

Candida albicans                                3 log reduction                            15 minutes                              > 4 log reduction                          5 minutes

Aspergillus niger                                 3 log reduction                            15 minutes                              > 4 log reduction                          5 minutes

BS EN 1276:2009 Quantitative Suspension Test of Bactericidal Activity of Chemical Disinfectants

TEST ORGANISM                                                       ORIGINAL LOG COUNT                           POST DISINFECTION LOG COUNT

Staphylococcus Aureus (MRSA)                                                         Log 8 108                                                                                                   NO VIABLE COUNT

Aspergillus Brasiliensis                                                                     Log 6 106                                                                                                   NO VIABLE COUNT

Bacillus Cereus (C.Diff)                                                                      Log 4 104                                                                                                   NO VIABLE COUNT

Salmonella Enteritidis                                                                       Log 8 108                                                                                                   NO VIABLE COUNT

Candida Albicans                                                                              Log 7 107                                                                                                   NO VIABLE COUNT
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BACTERIA - NON-SPORE FORMING

BACTERIA - SPORE FORMING

Summary of anti-microbial activity against test micro-organisms

TEST ORGANISM                             STRAIN                               CONCN.                           TEST HOUSE                            METHOD

Enterococcus faecium

Enterococcus faecium

Enterococcus hirae

Enterococcus hirae

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Escherichia coli

Klebsiella pneumoniae

Lactobacillus brevis

Legionella pneumophila group 1

Legionella pneumophila group 1

Legionella pneumophila group 3

Mycobacterium avium

Mycobacterium smegmatis

Mycobacterium terrae
(M. tuberculoses surrogate)

Mycobacterium terrae

Mycobacterium tuberculosis

Pediococcus damnosus

Proteus mirabilis

Proteus mirabilis

Pseudomonas aeruginosa

Pseudomonas aeruginosa

Pseudomonas aeruginosa

Pseudomonas aeruginosa

Pseudomonas aeruginosa

Staphylococcus aureus (MRSA)

Staphylococcus aureus (MRSA)

Staphylococcus aureus (MRSA)

Staphylococcus aureus (MRSA)

Staphylococcus aureus (MRSA)

Staphylococcus faecalis

ATCC  8043

ATCC  8043

ATCC 10541

ATCC 10541

ATCC 25922

ATCC 25922

ATCC 11229

ATCC 10536

ATCC 10536

ATCC 4352

LABORATORY

ATCC 33152

ENVIRONMENTAL

ENVIRONMENTAL

ATCC 15769

ATCC 15755

NCTC 10856

NCTC 10856

ATCC  25618

LABORATORY

NCTC 10975

ATCC 14153

ATCC  27853

ATCC  27853

ATCC 15442

ATCC 15442

ATCC 15442

ATCC 25923

ATCC 25923

ATCC 6538

ATCC 6538

ATCC 6538

ATCC 6057

0.5-1%

1%

1.50%

7%

0.10%

0.15%

0.50%

0.50%

3%

0.50%

0.10%

0.20%

0.40%

0.40%

5%

1%

2.50%

7.50%

0.50%

0.10%

0.10%

1%

0.10%

0,20%

0.50%

1%

3%

0.10%

0.15%

0.50%

2%

3%

0.25%

LOVAP

LOVAP

University of Antwerp

University of Antwerp

LOVAP

LOVAP

SGS Institut Fresenius

University of Antwerp

University of Antwerp

SGS Institut Fresenius

Technical University München

TNO Nutrition and Food Research

Université de Nancy

Université de Nancy

University of Antwerp

LOVAP

Hospital Infection Research
Lab (NHS)

University of Antwerp

SGS Institut Fresenius

Technical University München

LOVAP

SGS Institut Fresenius

LOVAP

LOVAP

University of Antwerp

SGS Institut Fresenius

University of Antwerp

LOVAP

LOVAP

SGS Institut Fresenius

University of Antwerp

University of Antwerp

SGS Institut Fresenius

NF T 72-190

NF T 72-150

EN 13727

EN 1276

NF T 72-150

NF T 72-190

DGHM  1981

EN 13727

EN 1276

DGHM  1981

INHOUSE

EN 13623

NF T 72-150

NF T 72-150

EN 14348

NF T 72-190

INHOUSE

EN 14348

DGHM 2.1

INHOUSE 

NF T 72-150

DGHM  1981

NF T 72-150

NF T 72-190

EN 13727

DGHM  1981

EN 1276

NT T 72-150

LOVAP NF T 72-190

DGHM 2.1

EN 13727

EN 1276

DGHM  1981

TEST ORGANISM                             STRAIN                               CONCN.                           TEST HOUSE                            METHOD

Bacillus cereus

Bacillus cereus

Bacillus subtilis

Bacillus subtilis

Clostridium sporogenes

Clostridium sporogenes

ATCC  9139

NCTC 7464

ATCC 6633

NCTC 10073

ATCC 3584

ATCC 11437

0.5-1%

1%

0.2-1%

2.50%

0.50%

1%

LOVAP

LOVAP

LOVAP

Hospital Infection Research Lab (NHS)

SGS Institut Fresenius

LOVAP

NF T 72-190

NF T 72-150

NF T 72-190

INHOUSE

DGHM  1981

NF T 72-190
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YEASTS / MOULDS / FUNGI

TEST ORGANISM                             STRAIN                               CONCN.                           TEST HOUSE                            METHOD

Absidia corymbifera

Aspergillus niger

Aspergillus niger

Candida albicans

Candida albicans

Candida albicans

Candida albicans

Cladosporium cladosporioides

Penicillium notatum

Penicillium verrucosum

Saccharomyces cerevisiae

Saccharomyces cerevisiae

Saccharomyces cerevisiae

ATCC  38957

ATCC 16404

ATCC 16404

ATCC  38906

ATCC  10231

ATCC  10231

ATCC  10231

ATCC  38906

ATCC 9179

ATCC  38905

LABORATORY

ATCC  9763

ATCC  9763

0.2-1%

2%

5%

0.20%

1%

1.50%

2%

0.20%

1%

0.5-1%

0.10%

1%

2%

LOVAP

University of Antwerp

University of Antwerp

LOVAP

SGS Institut Fresenius

University of Antwerp

University of Antwerp

LOVAP

LOVAP

LOVAP

Technical University München

University of Antwerp

University of Antwerp

NF T 72-190

EN  13624

EN 1650

NF T 72-190

DGHM 1981

EN  13624

EN 1650

NF T 72-190

NF T 72-150

NF T 72-190

INHOUSE

EN  13624

EN 1650

VIRUSES - ENCAPSULATED

TEST ORGANISM                             STRAIN                               CONCN.                           TEST HOUSE                            METHOD

Newcastle disease virus

Vaccinia virus

MONTANA

ELSTREE

0.50%

0.50%

Institute for Applied Animal Hygiene

Institute for Applied Animal Hygiene

DVG 1988

DVG 1988

VIRUSES - NON ENCAPSULATED

TEST ORGANISM                             STRAIN                               CONCN.                           TEST HOUSE                            METHOD

Adenovirus

Echovirus

Feline calicivirus
(surrogate for human Norovirus)

Poliovirus

Reovirus

TYPE 5

LCR 4

62804
PRIMARY

TYPE 1

TYPE 1

1%

0.50%

0.50%

1%

0.50%

University of Antwerp

Institute for Applied Animal Hygiene

Glasgow Caledonian University

University of Antwerp

Institute for Applied Animal Hygiene

EN 14476

DVG 1988

INHOUSE /
EPA SOP

EN 14476

DVG 1988

PROTOZOA - AMOEBAE & AMOEBIC CYSTS

TEST ORGANISM                             STRAIN                               CONCN.                           TEST HOUSE                            METHOD

Cryptosporidium parvum oocysts LABORATORY 1% Jeune Equipe Universitaire - Rennes INHOUSE

PROTOZOA - AMOEBAE & AMOEBIC CYSTS

TEST ORGANISM                             STRAIN                               CONCN.                           TEST HOUSE                            METHOD

Acanthamoeba culbertsoni

Acanthamoeba MR4

Hartmanella vermiformis

Naegleria fowleri

Naegleria gruberi

Naegleria gruberi

Naegleria gruberi

LABORATORY

LABORATORY

LABORATORY

0359

1518

PARIS

M05

1%

1%

1%

1%

1%

1%

1%

Jeune Equipe Universitaire - Rennes

Jeune Equipe Universitaire - Rennes

Jeune Equipe Universitaire - Rennes

Jeune Equipe Universitaire - Rennes

Jeune Equipe Universitaire - Rennes

Jeune Equipe Universitaire - Rennes

Jeune Equipe Universitaire - Rennes

INHOUSE

INHOUSE

INHOUSE

INHOUSE

INHOUSE

INHOUSE

INHOUSE
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EndoSan50/Huwa-SanTR50 - NATO STOCK NUMBER DETAILS
A NATO Stock Number, or National Stock Number (NSN) as it is known in the US, is a 13
digit numeric code, identifying all the ‘Standardised Material items of Supply' as they have
been recognised by all NATO countries including United States Department of Defense.

The NSN for EndoSan50 also known as Huwa-SanTR50 is 6505-13-119-7486
The listings below are from the NATO NSN database found at:
https://www.nsncenter.co.uk/NSN/6505-13-119-7486

Overview of International registrations
COUNTRY                        REGISTRATION              REGISTRATION AREA                                                       COMPETENT AUTHORITY

Europe

NATO

Australia

Bahrein

Belgium

Brazil

Bulgaria

Canada

Colombia

Czech Rpblc

Denmark

Egypt

Germany

Hungary

India

Ireland

Jordan

Kenya

Netherlands

Poland

Saudi Arabia

Slovakia

South-Korea

Spain

Switzerland

Turkey

U.A.E

UK

UK

UK

US/Canada

BE06/1286.CE.01

6505-13-119-7486

IOA NO 7723

EC/24/2011/456/HL

MULTIPLE

MULTIPLE

0306-1/15.11.2006

2012000394

2221/94

2004-20-5409-00215

24291/2005

MULTIPLE

MULTIPLE

NO.F.3.2/2006-QAM

PCS 97819

MULTIPLE

MULTIPLE

MULTIPLE

MULTIPLE

MDNR09110333

E-1142/93

MULTIPLE

MULTIPLE

MULTIPLE

MULTIPLE

DWI 56.4.573

2DWE/21/9

2DWE/21/2

C0038609

Disinfectant intended for medical devices

Nato stock number

Disinfection in food industry

Permission to import chemicals for local trading

Multiple disinfection registrations

Multiple disinfection registrations

/

Organic production systems

Disinfection

Disinfection in food industry

Disinfection in food industry/cale breeding

Disinfection

Multiple disinfection registrations

Disinfection in public healthcare and drinking water

Disinfectant for sanitation and hygiene of food
contact surfaces

Disinfection of surfaces, air, water, soil, biocide
types 1, 2, 3, 4, 5, 6, 11, 12

Multiple disinfection registrations

Multiple disinfection registrations

Multiple disinfection registrations

Multiple disinfection registrations

Authorised representative license issued to Cure
Development International Ltd

Disinfection in food industry

Disinfection in food industry

Multiple disinfection registrations

Multiple disinfection registrations

Multiple disinfection registrations

Multiple disinfection registrations

Disinfestation, disinfection or cleaning agents of
waterworks apparatus and distribution systems

Cleaning agent for water apparatus and water distribution
systems

Chemicals and materials of construction for use in public
water supply and swimming pools

NSF/ANSI Standard drinking water treatment chemicals

Notified body number 1639
(SGS Belgium NV)

Cidmat

Export control

PMWE

Multiple

Multiple

Ministry

Ecocert

Ministerio de la Proteccion Social

Min. of Health Care

Min. of Food / Cattle Breeding

Ministry of Health

Multiple

Min. of Health Care

Central Institute of fisheries
technology

Department of Agriculture,
Food and the Marine

Food and Drug Administration

Multiple

Multiple

NIPH PZH Warsaw

Saudi Food and Drug Authority

Min. of Health Care

Min. of Health Care

Multiple

Multiple

Multiple

Multiple

DWI

Scottish Executive

Scottish Executive

NSF



• Fast results • In-line sampling • High sensitivity • Ideal for industrial samples
The Star Legionella TestTM, is a breakthrough technology from Hydrosense® for the rapid detection of
Legionella bacteria in industrial water - delivering test results in minutes instead of days.

The test kit contains all the items required to perform 5 tests - including filters, recovery buffer, 
collection vessel and sample point.

•  These tests are optimised for use with industrial water 
   systems, cooling towers and whirlpool spas.

•  This filtration step needs no pumping, just connect the 
   sample point to the water system and use the system 
   pressure to drive the filtration.

•  Single use hollow fibre filtration modules.

•  Pre-filled syringe containing recovery buffer, no need 
   to measure or dilute solutions.

•  The test is simple to use and fast, with no interpretation 
   required.

•  Results are easy to read and obtained within 30 to 
   35 minutes.

•  The test allows immediate understanding and response 
   to the water conditions.

•  Use can reduce risk of outbreaks and litigation.

•  Regular use will increase confidence in your 
   Legionella control.

The Hydrosense® Legionella Field Test uses an immunochromatographic assay, to detect the 
presence of cell surface antigens from Legionella bacteria in a sample. The presence of antigen
causes the “Test Line” to turn red in colour. A “Control Line” is included which should always turn
red if the test has been performed correctly.

Star Legionella Test
Delivering microbiology results in minutes instead of days

Product code: 009-70077
Star Legionella Test Kit (5)

Product code: 009-70078 
Replacement Consumables 
Legionella Refill Kit (5)

For more information visit our website: www.star-international.co.uk30



Star H2O Purifier
What is the Star H2O Purifier?
Whilst on-board some of the vessels we are frequently asked if 
we have any solutions to help with water quality, specifically 
water softeners, the answer is NO…

They direct this mainly to the galley, the reason being the ‘STEAM
CLEANERS’ which are used daily and do a great job, but if the
water they have is ‘HARDWATER’ this causes a heavy scale inside
the Steam Cleaner.

If you fit Star H20 Purifier on the water inlet (Fig 1) this will greatly
reduce the scale by making the water softer. (Fig 1)

The Technology
Each bead is covered in imperfections called media 
templates that attract minerals (Limescale, carbonates) 
and combine them to form micro-crystals that slowly grow. 
They then break off and float freely through the system. 
These crystals make their way through the plumbing 
system without sticking to pipes, fixtures, valves or 
heating elements. 

Star H2O Purifier can be used where you want to stop 
scale forming and can be placed at point of use or 
point of entry!

Point of use:
For local protection where space is tight, a versatile 
solution that can be adapted to customers needs.

Point of entry:
To protect the complete water circuit on-board against scale, 
the Star H2O Purifier point of entry range delivers adjustable 
flow rates and does not require any maintenance during 
the medias life span.

Why Star H2O Purifier
•  Green & Eco-friendly: no use of regenerants
•  No Salt required
•  No rinsing - ‘water saving’
•  No regeneration, so no drain required
•  No electricity, compact solution & easy installation
•  No change in the chemical composition ‘healthy minerals retained’
•  No effect on corrosion
•  Maintain the efficiency of your boiler & heating system
•  Protects appliances that use hot water

Casing Filter

Water InWater Out

For more information visit our website: www.star-international.co.uk 31
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Star H2O Purifier continued

Do not install Star H2O Purifier on new copper installations as copper ions will attach to the media and prevent it from
neutralizing the calcium ions. Replace media every year for POU and every 3 years for POE to optimise performance. 
Do not use chemicals that are incompatible with the applied technology.

Model           Description                      Connection Size     Flow Rate
NC10” SL      Star H2O Purifier 10SL     3/4” F BSP              4 Lpm
NC10” BB     Star H2O Purifier 10BB     1” F BSP                 10 Lpm
NC817           Star H2O Purifier 817        3/4” M BSP             15 Lpm
NC835           Star H2O Purifier 835        3/4” M BSP             38 Lpm
NC935           Star H2O Purifier 935        3/4” M BSP             45 Lpm
NC1035         Star H2O Purifier 1035      3/4” M BSP             60 Lpm
NC1054         Star H2O Purifier 1054      3/4” M BSP             75 Lpm
NC1252         Star H2O Purifier 1252      3/4” M BSP             113 Lpm

Bypass For NC817 
to NC1252

Specifications
•  Hardness Max 1300 ppm
•  pH level of between 6.5 and 8.5
•  Temperature range 5°C - 43°C
•  Water pressure 15 to 100 psi Max
•  Chlorine < 3ppm
•  Iron < 0.3 mg/l
•  Manganese <0.05 mg/l
•  Copper None
•  No Oil
•  No Polyphosphates
•  No Hydrogen Sulphide
•  Silica 10 ppm Max
•  New copper pipes should be passivized for a 
   minimum of 4 weeks before using the Star H2O Purifier
•  Not suitable for closed loop systems without blow down

Fitting kit for the Star
H2O Purifier



What is the Star H2O Purifier
The Star H2O Purifier is a scale inhibiting water treatment technology designed to protect
plumbing components, pipes, fixtures, valves, fittings, hot tanks etc. from the effects 
typically caused by limescale. The Star H2O Purifier is an alternative to traditional water 
softening and other treatments designed to address scale. 

The Star H2O Purifier prevents scale by transforming dissolved hardness into harmless, 
inactive microscopic crystal particles. The crystals remain suspended in the water and 
have a greatly reduced ability to react and form scale compared to untreated water.

How is it different from a water softener?
The Star H2O Purifier is specially designed to convert the dissolved primary hardness mineral 
(calcium carbonate) into relatively insoluble microscopic crystals so that it cannot cause
harm downstream. 

A water softener uses ion exchange to remove calcium and magnesium from water while 
replacing them with sodium ions. A water softener requires a valve, drain and brine 
regeneration while the Star H2O Purifier requires none of these.

Does the Star H2O Purifier remove minerals from the water?
No, these are not removed with NeutrAcalC, the world health organisation concludes that
hard water is good for you.

Does the Star H2O Purifier remove other chemicals in mains water?
No, Chlorine and Fluoride are not touched.

What may effect the Star H2O Purifier’s performance?
Most mains water should fall within the performance guidelines, dirty water should be
avoided and can be pre-filtered if required. Sizing is important and the Star H2O Purifier is
more forgiving with variable peaks and troughs.

Does the media require replacing?
Point of use models should have the media changed every 12 months and point of entry 
systems every three years. See instruction manual.

Are they easy to install?
Yes the connection is via flexible pipes, please follow the instructions in the supplied manual.

Why is the Star H2O Purifiera ‘Green Technology’?
It reduces energy consumption, salt usage, waste water and retains natural minerals.

Q

A

Frequently Asked Questions

Q

A

Q

A

Q

A

Q

A

Q

A

Q

A

Q

A
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Worldwide Marine 
and Offshore Services

Some of the popular products and services we offer
•  Welding Gases
•  Plasma Cutters
•  Gas Welding Equipment                 
•  Arc Welding Equipment
•  Marine Chemicals
•  Water Treatment Test Kits
•  Fuel Oil Test Kits

•  Multi Gas Detectors (Supply & Service)
•  Refrigeration Services / Spares Supplied            
•  RS Series Refrigerant Gases
•  Rescue Boats and Lifeboats (Supply & Service)
•  Marine Safety Equipment (Supply & Service)
•  Star EndoSan (Next Generation Disinfectant)
•  Den-Sin Ultra High Pressure Washers             

•  Reagents
•  Biological Products
•  Disposable Span Gases
•  Medical Equipment 
•  Fire Fighting Equipment (Service)
•  Lifejacket, Immersion Suits (Supply & Service)  
•  Liferaft (Service, Exchange & Supply)

RE
FR

IG

ER
ANT SOLUTIONS

LTDRS SERIES
ZERO ODP
DROP-IN

REFRIGERANT

STAR INTERNATIONAL
New Warehouses and Head Office, Wirral United Kingdom

Star International
Head Office: Star House, Turbine Business Park, Turbine Road, Birkenhead, Merseyside CH41 9BA United Kingdom
Tel: +44 (0) 1244 504500 (10 lines)  Fax: +44 (0) 1244 504509  Email: enquiries@star-international.co.uk
www.star-international.co.uk

Please send all your enquiries to the above UK Head Office

Southampton Depot:
Star International, Unit 4 Westwood Court, Calmore Industrial Estate, 
Totton, Southampton SO40 3WX United Kingdom
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