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BIOCIDAL MODE OF ACTION

Historical view on the biocidal mode of action

Since the first publication by Chattaway(1) in 1905 on
Chloramine T and the first introduction as a disinfectant
by Dakin(2) in 1916, this product has been seen as
slow hypochlorite (HOCI and/or OCI') releasing agent.
This despite some authors reported about properties
conflicting with this theory(3,4).

Product properties conflicting with the theory of slow

hypochlorite release in comparison to hypochlorite and

chloro-isocyanurates are:

e excellent stability of the agqueous solution

e moderate pH dependence of the biocidal efficacy

e moderate influence of organic matter on the biocidal
efficacy

e hardly any skin irritation

e hardly any chlorination ability

New Studies |

Recently some studies have been published that prove
that the biocidal mode of action of Halamid® is not based
on the release of hypochlorite but must be explained by
a different chemical mechanism.

Gottardi(5) calculated the theoretical composition of an
aqueous Chloramine-T solution at various pH values.
In an aqueous solution of Chloramine-T the following
equilibriums exist: (R= CH,-C,H,-SO,)

R-NCINa <> R-NCI" + Na+
R-NCI” + H+ <> R-NHCI

2 R-NHCI <> R-NH,+R-NC|,
R-NCI, + H20 <——>  R-NHCI + HOCI
Hocl <> OCI+H+
R-NH, &> R-NH +H+

According to these equilibriums, seven different
compounds can be present in a Chloramine-T solution.

Based on the known equilibrium constants, Gottardi
calculated for various pH values the concentrations of
the individual compounds. If Chloramine-T would be a
slow hypochlorite-releasing agent, then the compounds
HOCI and/or OCI” should be present at a significant level.
However Gottardi showed that for a 0.1 % Chloramine-
T solution the hypochlorite concentrations [OCI'] and
[HOCI] are:

atpH3: [OCF]=<0.01pgl [HOCI]=14pg/
atpH7: [0OCr1=4pgl, [ HOCI 1= 14 pg/l
at pH 10: [OCI1=35 pg/l, [ HOCI 1= 0.5 pg/l
atpH 12: [OCI1=200pg/l, [HOCI]=<0.01 pg/l

The biocidal effects of Chloramine-T can never be
explained by these minimal quantities of hypochlorite.

New Studies Il

Hahn et al(6) proved the theory of Gottardi by analysis.
They developed an electrochemical analytical method
by which they could detect very low concentrations of
hypochlorite in a Chloramine-T solution. They found that
in an aqueous solution containing 2.5 g Chloramine-T
per liter, the hypochlorite concentration is lower than
100 pg/L (this is the detection limit of the analytical
method). Even if they deliberately add hypochlorite to
the solution, it reacts quickly with solution components.
At neutral and alkaline pH values, it reacts with R-NH,
(para-toluenesulfonamide), which -as Gottardi shows-
is present at minor concentrations in a Chloramine-T
solution, to form Chloramine-T. At acidic pH values

it is reported to react with R-NHCI to form RNCI,
(dichloramine-T).

So based on theoretical as well as analytical proven
facts one has to conclude that Halamid® is not a slow
hypochlorite releasing agent.



Present view on the
hiocidal mode of action of Halamid®

Gottardi calculated that the compounds responsible for
the biocidal properties of a Chloramine-T solution are:

at pH < 3: R-NHCI and R-NCI, (Chloramine-T acid
and Dichloramine-T)

at pH 3to 6: R-NHCI, R-NCI" and
R-NCI, (Chloramine-T acid;
Chloramine-T ion and Dichloramine-T)

atpH > 7: R-NCI” (Chloramine-T ion)

At all pH values, these molecules represent more than
99.99 % of the total amount of Chloramine-T present in
the solution.

Biocidal mode of action of Halamid®

Halamid®, dissolved in water, ionizes and forms

the Chloramine-T ion. This ion reacts directly with
microorganisms such as bacteria, fungi, viruses, with
which it comes into contact. Its action is based on an
irreversible destruction of the envelope and cell material
of microorganisms. This oxidizing action ensures that
microorganisms are effectively killed and do not have a
chance to develop resistance to Halamid®.
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Use hiocides safely.
Always read the label
and product information
before use.

Halamid® is an
Axcentive product
available in various
packages, from
1kg buckets to
1000 kg big bags.

axcentive

For more information,
please contact Axcentive
tel: +33.442.694.090

fax: +33.442.694.099
email: info@axcentive.com
or visit our website
www.halamid.com

The use of Halamid® as a
disinfectant may be submitted to
local legislation and a registration
may be required. Please check
with your local authorities or
contact us to check about the

registration status in your country.

The information presented herein
is true and accurate to the best of
our knowledge, but without any
guarantee unless explicitly given.
Since the conditions of use are
beyond our control, we disclaim
any liability, including infringement,
incurred in connection with the
use of these products, data or
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