
SOME FACTORS INFLUENCING THE 
EFFECTIVE USE OF DISINFECTANTS 

AND CLEANING AGENTS
W P KORTENBOUT 

Departement of Nursing, University of Natal

OPSOMMING

Die doel van ontsmetting is om mikro-organismes te vernietig en sodoende verspreiding van infeksie te voorkom. Die 
ontsmettingsmiddel wat gebruik word, moet geskik wees vir die funksie wat dit moet verrig. Verskeie faktore, soos die 
tipe organisme wat teenwoordig is, konsentrasie van die oplossing, blootstellingstyd, temperatuur, pH en teenwoordig- 
heid van organiese stowwe, moet in ag geneem word by die keuse en gebruik van ontsmettingsmiddels. Waar hierdie 
faktore verontagsaam word, kan die ontsmettingsprosedure nutteloos wees en selfs gevare inhou.

’n Lys van chemiese ontsmettingsmiddels wat algemeen gebruik word, word saam met hulle gebruike en voor- en 
nadele gegee.

DEFINITION
D isinfection m eans the  freeing of 
an article from  som e o r all o f its 
bu rden  o f live pathogen ic  m icro
organism s which m ight cause infec
tion during its use. T he term  is a 
relative one and disinfection may 
be described  as being partially  or 
highly effective according to  the 
p roportion  of pathogenic  organism s 
killed o r rem oved (2, p 59).

D isinfection needs to  be used 
ra th e r than  sterilisation  in m any cir
cum stances. It is, fo r exam ple, u n 
necessary and  im practical to  steri
lise bedpans, ba ths, eating  utensils 
and so on. P athogens which are 
possibly p resen t on m any fom ites, 
are  not spore form ing and the ve
getative form s will succum b suffi
ciently to  disinfection to  preven t 
the spread  of infection.

Before discussing any m ethods of 
disinfection it m ust also be stressed 
tha t basic hygienic m easures, ca r
ried ou t efficiently, will substan ti
ally reduce the num ber o f o rga
nisms p resen t in the  p a tie n t’s to tal 
env ironm ent. T herefo re  the simple 
procedures of w ashing, cleansing 
and ventila tion  should  not be re 
garded as m enial tasks to  be u n d e r
taken  only by the low est ranking 
w orkers w ho are  usually ignorant of 
the im portance  o f the ir task  and 
frequently  do no t have adequate

equ ipm ent w ith which to  perform  
it.

SELECTION OF 
DISINFECTANT
The disinfectant which is selected 
m ust be capable  o f perform ing  the 
requ ired  task . Selection is d ep en 
den t on the conditions in which the 
d isinfectant m ust function , such as 
duration  of exposure , tem p era tu re , 
pH  and the presence o r absence of 
neutralising agents. T he purpose 
for w hich, and  conditions under 
w hich, a disinfectant is to  function 
will there fo re  determ ine  the type of 
d isinfectant to  be used. R andom  se
lection of a bo ttle  o r p rettily  
coloured fluid (which smells so 
clean!), follow ed by pouring  a 
dollop in to  any available bowl is not 
by any m eans the correct approach , 
a lthough probab ly  the m ost com 
m only used m ethod . O ne reason for 
this could be the inconvenience 
caused by careful m easuring. This 
could be overcom e by placing clean 
and correctly  m arked  m easures at 
all strategic po in ts (k itchen , sluice, 
b a th room , dressing room , to ilets). 
O th e r practical considerations are 
also im portan t, as is illu strated  by 
the spectacle o f two nurses trying to  
lift and em pty  a large ru b b er bin 
contain ing 50 litres of fluid. M ost 
nurses have not received sufficient 
physical train ing to  p rep are  them  
for this task!

In  this article im portan t factors 
relating to  the  use o f disinfectants 
are  discussed. W hile m ost nurses 
will p robably  feel they’ve heard it all 
before, the  fact rem ains th a t in the 
practical s ituation  they  fail to  take  
account of those conditions which 
will determ ine  the success o r failure 
o f the ir efforts.

Several studies have show n tha t 
by ignoring these factors contam i
nation  o f a variety  o f articles which 
could then  transm it infection to  
o thers, pa tien ts as well as staff, can 
occur. In a survey o f fou rteen  hos
pitals Ayliff et all) found  th a t floor- 
cleaning m ops w ere frequently  con
tam inated  by poten tia lly  pathogenic 
G ram -negative bacteria . C leaning 
cloths, nail brushes and  wash bowls, 
w ere equally  co n tam ina ted , as w ere 
19% o f 213 th erm o m eters  surveyed. 
In  all cases use had  been  m ade of 
d isinfectants. C om m unal ja rs  of 
handcream s and  liquid soap  were 
also frequently  con tam inated . This 
em phasises the po in t th a t disinfec
tan ts, to  be effective, m ust be p ro 
perly used and u n d erstood  bo th  at 
w ard level and a t adm inistrative 
level w here hospital policy is fo r
m ulated . A yliff’s w ork also indi
cates the  danger a ttached  to  the 
false sense o f security  crea ted  by 
the liberal use o f d isinfectants. 
T hey m ay be totally  useless in the 
situation  fo r w hich they are  being 
used. T here  should  be a carefully
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devised pro toco l fo r the use o f dis
infectants in any hospital situation . 
P atte rn s  of bacteria l resistance 
should be know n and a m ulti-disci- 
plinary team  should change the dis
infection policy accordingly. R e 
presen tatives o f all g roups w ho use 
disinfectants need  to  w ork to g e th er 
to  establish principles w hich can be 
m ain tained  by practical and  easily 
observed m easures.

SOME FACTORS RELEVANT 
TO THE USE OF DISINFEC
TANTS

Characteristics of micro
organisms

Nonspore-forming organisms. Some 
of these organism s are  no t as re a 
dily disposed of as others. The tuber
cle bacillus for exam ple, is p a rticu 
larly resistan t to  destruction  by 
chem ical disinfectants while the  go
nococcus and  m eningococcus re a 
dily succumb to most methods of de
struction.

W hile this article is m ainly con
cerned  w ith chem ical m ethods of 
destruction  it should  be no ted  that 
the hepatitis  virus (all form s) is not 
affected by boiling (100°C) for 30 
m inutes o r longer. It is essential to  
use suitable chem icals o r autoclav- 
ing w hen dealing  w ith this organi- 
sim.

Spore-forming organisms. It is well 
know n th a t spores need to  be dealt 
with by sterilisation  procedures 
such as autoclaving. M ost chem icals 
are ineffective against these o rga
nisms although som e chem icals 
such as g lu tara ldehyde, will destroy 
them .

Number of organisms. In the p re 
sence o f m any m icro-organism s, 
such as in faeces o r spu tum , they 
tend  to  clum p to g e th e r and are 
fu rth e r p ro tec ted  by the  presence 
of organic m ateria l. In such cases 
the p en e tra tio n  o f the  disinfectant 
is im paired  and  the exposure  tim e 
and /o r the  quan tity  o f solution 
m ust be increased.

Species of organisms, a know ledge 
of the  p o ten tia l pa thogens which 
m ay be p resen t in a certa in  situation

30

TABLE 1
COMMON CHEMICAL DISINFECTANTS AND THEIR USES, AD

VANTAGES AND DISADVANTAGES

Active principles Uses, advantages and disadvantages

HALOGENS

Chlorine gas Disinfection of drinking water.

Calcium hypochlorite Releases chlorine and is used on faeces or urine 
where the sewage system is inadequate. Allow to 
stand for one hour.3’

Sodium hypochlorite 

Iodine

Used to disinfect drinking water. Eusol is used 
for wound irrigation. Effective against viruses 
but not against TB bacilli. Is inactivated by or
ganic material, corrodes metal and damages 
cloth. Make up fresh solution in clean container 
daily.
Is combined with alcohol for skin preparation. 
Inactivated by organic matter. Causes rapid de
struction of vegetative forms of organisms and 
fungi but slowly sporicidal. Many individuals are 
sensitive to iodine.(2>

Iodophers (iodine plus 
anionic detergent)

Useful for surgical scrub/31

ALCOHOLS

Ethyl alcohol Weakly antiseptic — affects the physical struc
ture of lipid membranes. No effect on spores and 
many viruses. Removes surface dirt and some 
bacteria prior to injections.

METALLIC
COMPOUNDS

Formerly used in eyes of newborn. Some autho
rities still use it for major burns but there are 
many problems attached to its use, such as stain
ing.2*

PHENOLICS

Phenol Corrosive to animal tissue. Used as a standard 
for testing disinfectants. Derivatives are mainly 
coagulative in action, also has a toxic and dissolv
ing action. Many compounds are surface tension 
reducers and remain absorbed as thin films on 
surfaces to which applied and therefore have a 
longer lasting action than alcohol or halogens.

Bisphenols
Hexachlorophens

Retain action in the presence of soap and are 
often combined with surface tension reducers. 
Hexachlorophene is absorbed through skin, even 
if intact, and should not be used to bath babies or 
as a vaginal deodorant. Effective against Gram- 
positive and some Gram-negative organisms. In
effective against pseudomonas. Controlled use 
will prevent staphylococcal infection in paedi
atric and maternity wards.:)'3*

Cresols Used to soak contaminated instruments and for 
general cleaning. Corrosive in high concentra
tion. They have little action on viruses.3)

Orthophenyl phenol Similar to bisphenols.3*

Pine oil Is effective against many Gram-negative orga
nisms including S. Typhi.3*
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Chloroxylenol

Chlorophenol

DIGUANIDES

Chlorhexidine

Piclodoxine

ALDEHYDES

Gluteraldehyde

Formaldehyde

QUATERNARY
AMMONIUM
COMPOUNDS
(Cationic)

Cetyltrimethyl 
Ammonium bromide 
Benzylkoniumchloride

OXIDISING AGENTS 

SOAP

DYES

Crystal Violet

Weak antiseptic. Useful for Gram-positive orga
nisms but not effective against Gram-negative. It 
even grows pseudomonas readily. Easily inacti
vated by organic material.2)'4)

Similar to chloroxylenol. Damages tissues in high 
concentrations.2)

Inactivated by soap and organic matter, and im
paired by rubber, cotton, cork and plastic. It is 
valuable for staphylococci control but has no 
action on TB bacilli and viruses and little action 
on proteus and pseudomonas. Combined with 
70% alcohol it is useful for skin cleaning as it has 
a fairly broad spectrum of action. Does not de
stroy spores, however, and should therefore not 
be used as a skin preparation in above knee am
putations and bowel surgery.4)

General purpose antiseptic.

Is stable in acid solution but more active in alka
line medium. (Therefore some proprietry prod
ucts have an alkaline buffer added). It is a 
powerful antiseptic which acts on spores and vi
ruses and is stable for one week. It is used at 2% 
strength. Often used in intensive care units and is 
useful for cystoscopes, anaesthetic equipment, 
plastics, thermometers. It irritates the eyes, skin 
and mucus membranes but less so than formalde
hyde.2*

Used for fumigation and sterilisation with steam 
and effectively destroys spores but irritates tis
sues. Very useful for articles damaged by heat, 
such as blankets, clothing, respirators and hair
brushes.
Action impaired by rubber, cotton, cork and 
plastic. Must never be mixed with soaps (anion
ics) because of incompatible charges of the ions. 
Therefore also less effective in hard water and 
water rich in iron. Used on skin and wounds 
where they act mainly on Gram-positive orga
nisms. They have no action on TB bacilli, spores 
and fungi. Quaternary amonium compounds are 
useful because they are relatively inexpensive, 
only slightly injurious to tissues, effective against 
many organisms, stable and non-corrosive. They 
also dissolve easily in water, and do not have an 
inoffensive odour or stain. They must however 
be used properly otherwise they may support the 
growth of organisms.(2,4)

They are moderate disinfectants, but are easily 
inactivated by organic matter and therefore gen
erally no longer recommended.2’

Good anionic detergent and cleaning agent 
mainly because it is a powerful surface tension 
reducer and emulsifies fats and oils. Good for 
mechanical removal of bacteria.2’

Their effectiveness depends on concentration

Inhibits most Gram-positive organisms and is an- 
tifungal.

will result in the  selection of a m ore 
a p p r o p r ia te  d is in fe c t in g  a g e n t. 
B edpans will p robab ly  be contam i
nated  by G ram -negative organism s 
and using a substance such as Chlor- 
oxyanol for disinfection will be a 
waste o f tim e —  and  even danger
ous if it is then  assum ed th a t the 
bedpans are  free  from  pathogens.

The disinfectant
Concentration of the disinfectant sol
ution. U sing an unnecessarily  high 
concen tration  o f disinfectant is not 
only w asteful bu t can cause dam age 
to  hum an tissue. T raum atised  tissue 
will be m ost susceptible to  fu rther 
infection , particularly  for those who 
are  in daily con tact with num erous 
organism s. If the  concen tra tion  of 
d isinfectant is too  low it will be in
effective.

Time is closely re la ted  to  the 
necessity for co rrec t concen tration . 
T he im portan t princip le o f strong 
enough fo r  long enough m ust be 
upheld  if ad eq u ate  d isinfection is to 
take  place. A b o u t one  h o u r o f con
tact should  generally  be allow ed. It 
m ust also be rem em bered  that 
G ra m -n e g a t iv e  o rg a n is m s  ta k e  
longer to  destroy  by chem ical 
m eans than  G ram -positive orga
nisms.

A n o th e r im portan t fac to r to  bear 
in m ind is th a t m ost d isinfectants 
will be m ore effective in w arm  con
ditions than  in cold conditions. 
W ithin the  lim its o f the th e rm o sta 
bility o f the  substance used one 
should therefo re  use ho t w ater for 
m aking up the solution. This gen
erally speeds up the chem ical re 
action and also low ers surface te n 
sion.

Surface tension. This is a vitally im 
po rtan t aspect of disinfectants and 
those w ith a low surface tension  are 
of g reat value. T here  are  m any sub
stances such as household  d e te r
gents w hich are  used fo r cleaning 
purposes by v irtue of the  fact tha t 
they low er surface tension. O th e r 
substances, such as the  qua te rnary  
am m onium  com pounds are  both  
disinfectants and  surface tension 
reducers. U n fo rtu n a te ly  m any of 
these substances are associated with 
foam ing and the suds cause endless 
problem s for hospital sanitarians. 
Som etim es a surface tension  re-
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TABLE 2
SOME COMMON OR TRADE NAMES OF PRODUCTS 

CONTAINING THE VARIOUS CHEMICALS

Active Principle 

HALOGENS

Calcium hypochlorite 

Sodium hypochlorite

Iodine

Example by Trade or Common Name

Chloride of Lime

Jik, Chloros, Milton, Eusol (differ in 
strength)

Tincture of Iodine

Iodophers (iodine plus anionic Betadine (povidone-iodine) 
detergent)

ALCOHOLS

Ethyl alcohol

METALLIC COMPOUNDS 

PHENOLICS

Phenol

Bisphenols Hexachlorophene 

Cresols

Orthophenyl phenol

Pine Oil

Chloroxylanol

Chlorophenol

DIGUANIDES

Chlorhexidine

Piclodoxine

ALDEHYDES

Gluteraldehyde

Formaldehyde

QUARTERNARY AMMONIUM 
COMPOUNDS (Cationic)

C etyltrim ethyl 
A m onium  brom ide 
B enzylkonium chloride

OXIDISING AGENTS

Surgical spirit 

Silver nitrate

Carbolic acid 

Lysol, Phisohex 

Jeyes Fluid 

Osyl

In proprietary household cleaners

Dettol

Hycolin

Hibitane

Diglutonate, Resiguard 

Cidex

Formalin, Gas

C etavlon
C etrim ide
Z iphiren

Potassium Permanganate, Hydrogen per
oxide

DYES

Crytal Violet 

Other

Gentian violet 

Acriflavine

ducer is added  to  a d isinfectan t in 
o rd e r to  increase its efficiency.

Organic material. A s has been 
m entioned  the  presence of organic 
m ateria l m ay inhibit o r in terfere  
w ith the action o f a d isinfectant. 
Som e substances will coagulate the

organic m ateria l and form  a p ro tec 
tive coating fo r the organism s. 
M any chem icals com bine as readily 
w ith m a tte r such as b lood  o r  m ucus 
as w ith the vital cell com plexes of 
the m icro-organism s. This could 
reduce the am ount of disinfectant 
available to  act on the organism s. If

elim ination by tho rough  w ashing of 
an item  is no t possib le, solid m asses, 
such as faeces, m ust th erefo re  be 
b roken  up and  the  q uan tity  o f dis
infectan t increased  to  cope with 
b lood o r  m ucus.

O bviously, com plete  contact b e 
tw een item s and  the d isinfectan t is 
requ ired . A ir bubbles m ust be 
elim inated  and  ob jec ts com pletely 
subm erged in the  d isinfectan t so lu
tion. O il o r grease m ay also need  to 
be cleaned off initially.

Deterioration of solution. Solutions 
de te rio ra te  and as a general rule 
they should  be rep laced  daily. They 
should never be topped up.

Exposure to other inhibiting factors.
N urses should  always be aw are of 
factors w hich im pair disinfectant 
action (see tab le  1). F o r exam ple, 
co tton  wool sw abs should  no t be 
applied  d irectly  to  the  to p  of a 
bo ttle  o f any qu a te rn a ry  am m o
nium  com pound —  by the tim e the 
bo ttle  is ha lf used  the  substance will 
be ineffective.

DISINFECTION METHODS 

Heat
W ashing in w ater at 65°C - 80°C 
for 10 m inutes, such as laundering 
con tam inated  sheets and  w ashing 
eating u tensils will ren d e r articles 
safe fo r re-use u n d er general cir
cum stances. D isinfection  through 
heat is also achieved by p asteu risa 
tion  of certa in  item s such as tub ing , 
or boiling, for exam ple glass sy
ringes, a t 100°C for 10 m inutes. 
This m ethod  is ineffective for the 
hepatitis  virus.

Chemical disinfectants
In tab le  1 com m on chem ical disin
fectants are  discussed in term s of 
the ir uses, advantages and  d isad
vantages. T ab le  2 provides com m on 
o r trad e  nam es o f p roducts co n ta in 
ing the various com pounds.

Antiseptics

A ntiseptics are the weaker o r non 
to x ic  d is in f e c ta n ts .  T h e s e  a re  
usually used on the skin and  m ust 
there fo re  be non-irrita ting  and 
should  act against G ram -positive
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organism s in particu lar. T ransien t 
organism s are  relatively easily de
stroyed but som e, such as staphylo
coccus aureus grow ing in the depths 
of the  skin , are  m ore difficult to  
rem ove. H exach lo rophene 3%  is 
effective against staphylococci and 
streptococci and chlorhexidine with 
70%  alcohol is b road  spectrum , al
though it does no t destroy spores.

Surface disinfectants

Surface disinfectants are used be
tw een cases on opera ting  tables and 
on dressing tro lleys, floors, walls, 
baths, etc. Pathogenic streptococci, 
staphylococci, en te ro b ac teria  and 
pseudom onas are  all o ften  found  in 
hospitals —  on the floors, fu rn itu re , 
in kitchens, ba th room s and  toilets. 
The disinfectants used for surfaces 
should be quick-acting and  broad  
spectrum . T heir use should be p re 
ceded by ad eq u ate  m echanical 
cleaning to  elim inate obvious o r
ganic m atter.

H ypochlorites m ay be used as
they do not leave a toxic residue.
B aths and  w ashbasins should  be 
cleaned regularly  w ith a cleaning

pow der contain ing hypochlorites 
and in toilets the  seats, flushes and 
doorhandles should  be w iped with a 
hypochlorite  solu tion. This applies 
equally  to  w orking-surfaces in k it
chens. C hlorhexidine w ith 70%  al
cohol could also be used for tro l
leys.

General disinfectants

It is often  necessary to  decon tam i
nate articles before  re-use o r dis
posal. G enera l disinfectants have a 
wide range of use and should  th e re 
fore have a b ro ad  spectrum  of ac
tivity, even if no t quick-acting. 
W herever possible they  should 
undergo  in-use testing in o rd e r to 
ensure th e ir effectivity un d er the 
conditions in w hich they  are  ac tu 
ally used.

Phenolics are  frequen tly  used as 
they partly  w ithstand inactivation 
by organic m ateria l. T hey do , how 
ever, irrita te  the  skin.

CONCLUSION
For m any peop le , in hospitals, 
creches and in o th e r situations, the

problem  o f preven ting  the  spread 
of infection is im m ense. T here  is a 
vast array  o f chem icals on the 
m arket to  assist in this task . H ow 
ever, these chem ical d isinfectants 
are frequently  no t well understood  
o r used correctly  and can thus cause 
m ore harm  than  good. C onse
quently , all w ho use disinfectants 
need an aw areness of the  basic 
principles to  be m ain tained  as well 
as som e understand ing  o f the 
natu re  o f m icro-organism s to  be 
contro lled . It is only with a know 
ledge of the  stru c tu re , function , and 
response o f organism s th a t this 
enemy will be defeated .
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COMPLETED RESEARCH V0LT00IDE NAVORSING

’N ONDERSOEK NA DIE DAARSTELLING 
VAN ’N SENSORIES-MOTORIESE STIMU- 
LASIE- EN LEERPROGRAM VIR GEES- 
TESVERTRAAGDE VOORSKOOLSE KIN
DERS OF RISIKOGEVALLE IN DIE GE- 
MEENSKAP DEUR VERPLEEGKUNDIGES 
IN DIE PSIGIATRIE

Sarieta Wilhelmina Wentzel (geb. Stip) 
Departement Verpleegkunde, Universiteit van die 
Oranje-Vrystaat 
M.Soc.Sc.(Verpleegkunde)

M et hierdie ondersoek  is gepoog om  sensories-m oto- 
riese stim ulasie- en leerp rogram m e vir geestesver- 
traagde voorskoolse k inders in die gem eenskap daar te 
stel.

D ie ondersoek  is onderneem  om  vas te stel of
(1) 'n  w erkstruk tuu r w aarbinne die verpleegkundige so 

n program  van stapel s tuu r, geskep kan w ord; en

(2) o f die stim ulasie- en  leerp rogram  ’n bydrae to t die 
ontw ikkeling van geestesvertraagde k inders lewer.

’n B eskryw ende studie is gedoen. D ie tegnieke wat 
gebruik is om  die verloop  van die ondersoek  te illu- 
s treer, was deelnem ende w aarnem ing en die gevalle- 
studie.

D rie gevallestudies is gebruik  om  die vordering van 
die k inders, die rol van die ouers en die verp leegkun
dige en die p rob lem e w at onderv ind  is, te  illustreer.

’n W erk stru k tu u r w aarb inne so 'n  program  van 
stapel gestuur kan w ord, is geskep. D aar is gevind dat 
indien ’n geestesvertraagde kind ak tief by ’n stim ula
sie- en  leerp rogram  b e trek  w ord, ag teruitgang voor- 
kom  w ord en  geringe, m aar w aardevolle verbetering  
bew erkstellig  w ord.

O psporing van geestesvertraagde kinders m oet eg ter 
v roeër gedoen w ord.

So ’n program  w ord deu r die navorser beskou as ’n 
belangrike deel van die geestesgesondheidsdiens in 
enige gem eenskap.
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