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HIST O RY OF HYG IEN E

In the 21" Ce ntury we rega rd locations such as hospitals, food factories, da iri es,
aba ttoirs, e tc as the best exam ples of places where good hygiene practices a re of
paramoun t importance, bu t it was not always so.

In the 19th and early 20th Cen tury Poor Law hospitals in England many patien ts
would take their own foo d because the risk of illness fro m the ap palling hygiene
cond itio ns in the kitch ens was so great. The Liverpool Hospital, when visited by an
eminent London d octor, was describe d as " u nspeakably d isg usting". Rich and m iddle
class people wou ld no t ven ture anyw here near a hospital and w ould always endeavou r
to hav e treatment in thei r homes.

Changes in hygiene pract ices in hospi ta ls began when Liste r an d Flo rence
Nigh tingale fough t a major cam p aign to persuade d octors and surgeons to wash thei r
hands before treating pa tients. The use of ca rbo lic, pioneered by Lister, w as seen as a
majo r breakthrough in red uci ng the incidence of in fections sp rea di ng th roughout the
hospita l.



i! QUALI '0'2 2002 CA5TELL6:--1 (5I'AI:--I )

In times of war more wounded sold iers died as a result of in fection than they did
from injuries inflicted in the ba tt le. Thi s ha s been the case in virt ua lly every war fou ght
even to th is da y.

Th e use of carbolic and d isinfectants to kill bacteri a is essentia lly an a ntise ptic
ap proach, acce pting th at the presence of bacterial infection is almost always present.
Eventua lly, antisepti c techniques were augme nted by aseptic methods, which se t out to
eliminate or minimise the presen ce of bacteri a in the first place. Th is involves sterilising
ins tru me nts, dressin gs, ba ndages etc by au toclav ing in stea m .

The re are still man y coun tries in the world w he re acu te shortage of faciliti es and a
lack of money see patients ha ving to share bed s. Clean bedding may onl y be ava ilable
once or twice a week and the buildings themselves are o ften infested with cockroaches
an d rats.

Even in the riche r, more advanced countries good hygien e practices hav e only been
in evidence ove r the last 30 yea rs. Wh en I first came into the ceram ic tile ind ustry so me
35 yea rs ago I visi ted man y food factories, ab attoirs, d ai ries and hospitals and th e lack of
good hygien e w as very apparen t.

However.. despite a g reater understanding of the probl em we s till have 1l1an y cases
of se rious illness and even deaths caused by the sp read of bacteri al infections. All over
the world there is an urgen t need to eradica te the sp rea d of these infections in food
premises and hospitals. (2) The re are at lea st 100,000 such cases of infection s each yea r
in British hospitals , cos ting the Na tiona l Health Service as much as £lbillion a yea r. Even
in a small coun try like Scotland, some 457 peopl e died in the yea r 2000 a fter contrac ting
infection s whilst in ho spital, 141 more than the death toll from car cra shes in the sa me
tw elve months . Th e Scottish Execu tive has announced a £3 million investment in
sterilisa tion an d d isinfectan t equip me nt for ho spitals.

In Am eri ca some 2 mill ion people be com e infected in hospitals, 80,000 dying as a
result; viruses can be spread by unlikely objects such as pe ns which may be passed from
sta ff member to sta ff member during the course of a da y.

Even tho ugh there is now a good underst anding of the causes of food contam ination
reports of food poisoning and sa lmone lla outbreaks are still on the inc rease. We have
even seen recent reports of the risks of E-coli contam ination in organi call y grown food .

Premises where food is prepared , treated, p rocessed or cons umed a re part icul arly
vulne rable to the harmful effects of bacteri a such as E-coli, listeri a and sa lmone lla. The
correct design and layout of the premises, particul arly relating to the natu re of the wall,
floor and food contac t sur faces plays an important role in providing th e good hygien e
practices needed to combat food contam ina tion. Env iro nmental Health Offi cers and
building owners ha ve becom e increasingly awa re of the need to install the most hygi eni c
surfaces and to adopt effective and thorough clea ning regimes.

Before we cons ider wha t actions we can take to improve the an timicrobial properties
of cladding materials suc h as ceramic tiles let us look at a few relevant definition s of the
terms we come across.
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DEFINITION OF TERMS

SPORE

PROTOZOA

BACTERIA

FUNGUS

MO ULD

ALGAE

Com man Bacteria

E-COLI

LISTERIA

SALMONELLA

STAPHYLLOCOCUS
AU REUS

Mo uld and Fungus

ASPERGILLUS NIGER

MILD EW

mQUALI~2002

Minute, typically single-ce lled reprodu ctive unit
cha rac teristic of lower plants, fun gi and p rotozoan s, capable
of giving rise to a new individual without sex ua l fusion.

Single celled microscopic animal form, eg amoebas.

Large grou p o f uni cellular micro organisms which hav e cell
walls but lack an orga nised nucleu s and othe r structures and
includ e numerous di sease carry ing forms.

An y of a large grou p of spore producing organisms wh ich
feed on organi c matter and incl ude moulds, yeast,
mu shroom s and toad stools.

Furry grow th of minute fun gi occuring typ ically in mo ist
warm conditions on organi c m atters,

Lar ge group of sim ple, no n-flow ering plants con ta ining
chlorophyll but lacking true stems , roots, leaves and vascu lar
tissue, eg sea weeds and man y single-celled forms.

Esche rich ia coli - found in intestines of humans and other
an imals, some stra ins of which can cause food poisoning.

A type of ba cterium which infects humans and other animals
through con tam ina ted food .

Bacterium that occurs mainly in the gut an d ca n cause food
poisoning.

A bac ter ium of a genus including man y pathogenic kinds that
cause pus. (Dea d white blood cells and bacteri a). Grows
optimally a l 35"C but will occur between 1O-45"C pH 4.5-9.3.

Black mou ld formed w hen vent ilatio n poor and in presen ce
of moist, warm air.

Minute fungal hyphae growing on plants or d amp organic
materi al such as pap er or leather.
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The cu rrent European Comm unity Food Hygien e Regulations mak e specific
referen ce to wall and floor surfaces in food preparation, process ing and treatment areas.
Chapter II state s;

"floor su rfaces mu st be ma intained in sound cond ition and thev mu st be easv to
clea n and, where necessar y , di sinfect. Thi s will require th e use of impervious, non
absorbe nt, wa shabl e and non-toxic materials unless food bu siness operators can satisfy
the com pe tent aut ho rity that other materials used are ap prop riate."

A simila r stat eme nt also applies to wall surfaces . Ce ra mic tiling is listed as a
recommended surface for food preparation, processing, treatment and storage areas in the
UK. Institution of Environme ntal Health Officers publication."Guidel ines on the Hygieni c
Co ns truction of Food Premises". In fact, ceramic tiles have been used for decades as the
preferred choice for wa lls and floors in these a reas. Wh y d o cera mic tiles p rovid e an
exce llent su rface.

• They comply with all re levant legislat ion

• They are easy to install

• They are easy to clean and di sin fect

• They are extreme ly durable and hard wearing

• They are heat resistant and fireproof

• They perform well under heavy ped estri an and wheeled traffic

• They do not age like plast ics

• They are easy to main tain o r replace locally to an "as new cond ition"

Ind ependent tests carr ied ou t by Food Research Laboratories have shown that
cera mic tiling conforms to "The Food Safety (Genera l Food Hygien e ) Regulati ons 1995"
and in parti cu lar to be clean abl e and non-tainting when in contact with food . An
add itiona l factor to consider, es pec ially in relation to floors is tha t the food indust ry has
one of the worst records in ma nufactu ring industry of accidents resu ltin g from slips and
trips - slip resistan ce of the floor covering ma terial is an important considera tion .

Tests ha ve sho wn that surface texture on slip resista nt tiles does not compromise the
clean ability of the overall tiled surface.

Although rep orts have conclude d th at "p roperly grou ted tile surfaces are as
cleanabl e as continuo us resin su rfaces", historically there has been a view exp ressed th at ,
in certa in conditions, grout joints may ove r tim e exhib it bacterial and mould g row th,
parti cul arly if an effective cleaning regime has not been em ployed.

Cleaning regimes employed in food premises and hospitals have essentia lly been
similar to th e hygien e practices em ployed in hospitals in the 19'" and ea rly 20'hCen tury, ie
they have adopted an antisep tic ap proach. Thi s ap proac h is designed to kill the microb es,
ra the r like the clea nability approach to, say, epoxy resin grou ted ceram ic tiles. In other
words, the bacterial may be initially present, perhaps in qu ite large qu antities, but the vast
majority can be easily killed by an ap propria te sa fe cleaning regime becau se they sit on an
impervious surface. Howev er, as I sa id ea rlier, hospitals began to use aseptic regimes of
hygien e which mean s that they attemp ted to ensure that there were no mi crobes there in
the first place.
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The ANTIBA CTER IAL ADDITIVE tech nique in tile glazes, grou ts and sealants is
essen tially similar; it inhib its the grow th of ba cteri a in the first pl ace. The n with
appropriate clea ning regimes surfaces can be more readily kept ster ile.

AN TI M IC RO BIAL AD D ITIVES

Recently the use of an ti-bacterial additives into cera mic gla zes has taken a maj or
ste p forw ard for incorporation into cera mic tiles and sanitary ware. Using a silve r
compound and combining it wi th othe r inorganic materi als such as silica, alu mina and
ph osphorus com pou nds it has been possible to confer ant i-bacterial p roperties into the
glazes.

Wh at about grou ts, sea lants and associated cleaning com pou nds?

An ti-bacter ial pro tec tion can be incorporated in powder form in to cementitious and
ep oxy grou ts, in to sealants, suc h as silicones, and in detergent cleaners. In ad d ition,
protect ion against mould grow th mildew etc can be built in. One of the most unsightly
features in shower cubicles nad other wet and d amp areas, wh ere ventila tion is poor, is
the ap pearance of black mou ld (Aspergillus Niger) on wall and floor surfaces.

The ad d itive used has p roven use in surgica l washes and in ski n and oral ca re
products for more than 30 yea rs . The compound has immed iate, persistent , broad
spectru m effectiveness aga inst al mos t all known bacteria.

Public concern has often been expressed ove r the possibility of mic ro organisms
developing resistance to antimic robial products - the formation of so -called "su perbugs".
An tibiotics have a specific cellular target w hich enables them to achieve bacterial
elim ina tion. Th is can so me times resu lts in a mu ta tion be ing ul timately formed w hich can
then resist the an ti-bio tic. In contrast, "an tise p tic com po u nds rely on non-specifi c modes
of ac tion to kill ba cteria and are far less likely to be affected by single cellular mutat ions.
The ad d itives used in grouts, sea lants and clea ning compounds are of the latter type.
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HOW IS A TIMICROBIAL PROTECTION INCORPORATED?

CASTELL6 N (SPAIN)

• The add itive is introduced into the compo un d during ma nufacture at a carefully
controlled concentration, creating a d iseq ui librium ("dc-b locked" or released
configuration).

• The compound begins to migrate to the surface to achieve equilibrium.

• The ant i-bac terial additive becomes bound to the surface, continuously inhibiting
bacteri al growth.

• If the surface compound is removed th rou gh abrasion the anti -bacterial additive
will replenish itself.

HOW LONG WILL IT LAST?

• Built-in, life long hygiene protection.

• Accelerated age ing tests have shown effectiveness for up to 40 years.

• Almost insoluble in water.

• Thermal stability good up to 150"C.

• Has no measurable effect on ten sile strength, colour or texture of the finished
product.

1970's

1980's

1990's

2000

HOW SAFE IS IT?

Used in surgical washes for 25 years

Used in skin and oral care products

Use extended in to many ho usehold prod ucts

Incorporated into ceramic tile grou ts, sealan ts and cleaners

• The ma in ingredient has been successfully used in hospitals for over 25 yea rs.

• It is safe and non-toxic.

• At 100% concentration it is less toxic tha n common salt.

• Widely used in too thpastes, mouth washes, soaps and deodora n ts.

• Approved by USA FDA for food contact.

• Environmentally friendly.

HOW DOES IT WORK?

• On contact with bacteria the add itive penetrates the th in cell wall of the microbe
by diffusion .

P. GII · 5O
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• Thick an ima l cells are not penet ra ted, hence not destroyed.

• Destroys bacterial cell's ability to func tion, grow and reproduce.

• It is not a poi son and does not bui ld resi stance.

• Kills 99% of all known bacteria.

Animal Cell
(Thick Walls)

Bacteria Cell
ctu« Walls)

HOW DO WE DEMONSTRATE AND MEASURE THAT IT WORKS?

Products undergo rigorous microbiolog ical test ing to measure bac terial inhibition
zones.

vvithout wun.

It is essen tial to have a clear but narrow zone of inhibition; too large a zone may
imply tha t the add itive can leach out of the p roduct too easily thus red ucing its lifet ime
efficacy. The following graphs illu strate the effect.
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Figu re 1. Bacterial resi st anc e.
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Grouts and sea lants incorpo rating antibacteri al protection ad d itive are stable to
ultra violet light and hence will not yellow wi th tim e, The use of antibacterial protection
in tile cleaners he lps to repleni sh the levels of ad d itive, especially in cemen titious grou ts
which have a degree of permeabil ity.

CONCLUS ION

We can say that altho ugh cera mic tiled surfaces are hygienic they are not always
specified as readily as othe r types of jointless finishes. The incorporation of anti-bacterial
add itive into gro uts and sealan ts combines an antisep tic and aseptic app roach to hygiene,
providing a safe, long last ing solu tion capable of giving resistance to 99% of all bacteria
and d isfiguring mo uld growt h.
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This sho uld take away some of the stigma of tiling in food areas and hospitals.

It must be em phasised again, however, that the incorporation of anti-bac terial
additive in to gro uts and sea lan ts does no t take away the need for effective cleaning
regimes.

Fina lly, to em phasise once more that the add itive currently being used by my
Compa ny is we ll toler ated by a variety of species, including human bein gs. It is not an
oral toxican t and is conside red perfectly sa fe for use in oral p roducts. It has also been
found not to be a carc inogen or mutagen and does not lead to irritation or sens itisa tion of
the skin.

Last but no t leas t there is no evidence to show that it wi ll p rom ote the development
of SlIperbllgs!
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