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alternate sides. But under 3 months of age a baby will tend
to turn to a diffuse source of light, and it is remarkable how
frequently questioning reveals that in the baby's room there
is a window on the same side of the cot as that to which his
head is habitually turned. When the cot is placed alongside
the mother at night the baby is usually turned so that the two
can face each other. This may initiate the preference for a
particular side. Here then are two possible causes, which are
simply countered by frequently reversing the cot end to end.

The Screaming Baby

It is a fact that another person can often pacify a screaming
baby when the mother cannot, and when these babies are taken
into hospital to give the mother some peace they cry much
less than they are reported to do at home. If it is permissible
to deduce anything from these two observations it is simply that
small babies are quite aware of differences in handling. These
may be subtle things such as firmness or looseness of contact,
physical warmth given out by the mother, smell, sound of
voice, the mother's silence, or something between the two of
them which we cannot fathom. As the baby cannot help being
what he is it is customary to blame the mother for being over-
anxious, tense, or cold, or ham-handed, or rejecting. She may
indeed be any of these, but it must be remembered that these
things have small beginnings and that we are dealing with a
vicious circle in which anxiety increases and love cools. After

three months of it a woman may be a different person from the
one she was when it started. She will seldom accept the
sedative offered her, which, however nicely it is explained,
only emphasizes that she is regarded as the cause of the
trouble. What she needs is a good opportunity to talk about
everything for not less than 40 minutes on more than one
occasion. But it is never easy for the doctor to find time for
this.
The next line of approach is to " knock out " the baby with

chloral and so break the vicious circle. Mothers are also
reluctant to dope their babies, but it is easier to justify in this
case. The best reason to give is that he is spending too much
time awake and is over-tired. One grain of chloral hydrate
in a teaspoon of syrup before every feed, or double this dose if
necessary, will usually do the trick. It must be kept up for
three or four weeks. Admission to hospital is fully justified
in many cases to give the mother and father a few nights' peace
or " to make sure there is nothing organic." (We are familiar
with past histories of microcephalic, spastic, or subnormal
children, some of whom are stated to have screamed solidly
for the first three months of life.) When she visits, the mother
should not be prevented from picking up and nursing her own
baby even if it starts up the crying.
The first three months with a new baby should be a delight-

ful time, not a purgatory. But even though in the end the
screaming is forgotten or forgiven one fears it may leave some
scar ; therefore give time to the mother, don't stint the chloral,
and start it early.

TO-DAY'S DRUGS

Antiseptics
The word antiseptic is now generally used to describe substances
which destroy or inhibit the growth of micro-organisms and
which can be applied to living tissues. Disinfectants are
germicides which are too corrosive or toxic to be applied to
tissues, but which are suitable for application to inanimate
objects. Disinfection means the killing of all micro-organisms,
except spores, and can refer to the action of antiseptics as well
as disinfectants.
The value of washing the hands with antiseptic solutions was

demonstrated in 1847 by Semmelweis when he obtained a
considerable reduction in the death rate from puerperal fever
by the use of chlorinated lime. Lister was also successful in
reducing the number of wound infections by prophylactic
application of an antiseptic (carbolic acid) to wounds. Anti-
septics are still valuable in surgery for skin disinfection and to
assist in the control of cross-infection, but more active and less
toxic compounds are now available. Many of the newer anti-
bacterial compounds are antibiotics and chemotherapeutic
agents, which will not be discussed in the present article except
when combined treatment with antiseptics is being considered.

Phenols and Related Compounds

Phenolic disinfectants are active against a wide range of
organisms, including Pseudomonas pyocyanea and tubercle
bacilli, and are not readily inactivated by organic matter. They
are less active against spore-bearing organisms. Many of these
compounds (e.g., Lysol, Sudol, Black fluid, White fluid) are
suitable for general disinfection purposes, but too corrosive for
use as antiseptics. Mixtures of synthetic phenols have recently
been introduced which are less corrosive and may be applied
to the skin in dilutions which are bactericidal. An example of

this type is Hycolin, which is available as a liquid soap and a
hand-cream or may be used in a 1% aqueous solution.

Chloroxylenols (e.g., Dettol)

These are relatively non-toxic antiseptics and can be used
safely in high concentrations. They are rather less active and
more easily inactivated by organic matter than many other
phenolic disinfectants. Ps. pyocyanea has been isolated from
the corks of bottles containing chloroxylenol.

Hexachlorophane

This antiseptic is highly active against Gram-positive
organisms but less active against Gram-negative. It is relatively
insoluble in water but may be incorporated in soap preparations
without loss of activity. The action is slow with little imme-
diate effect, but a reduction in skin flora can be obtained by
consistent and repeated use of hexachlorophane soap or deter-
gent cream. Hexachlorophane liquid soap or detergent cream is
the most effective, but non-detergent creams are less effective.
Skin sensitivity reactions occur, but are very uncommon.
A number of hexachlorophane preparations are available,

including bar soaps containing 1-2% hexachlorophane, liquid
soaps or detergent creams containing 2-3 % (e.g., pHisoHex,
Zalpon, Disfex, Ster-Zac), 0.3 % hexachlorophane powder, and
a bath concentrate containing 10% hexachlorophane (Ster-Zac).

Chlorhexidine (Hibitane)
Chlorhexidine is one of the most useful skin antiseptics, being

highly active against vegetative Gram-positive organisms and
moderately against Gram-negative. It is soluble in water
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(diacetate) and alcohol (gluconate) and is relatively non-toxic.
A disadvantage of chlorhexidine is its inactivation by soaps.

The preparations available are a 1% cream, 0.1% powder
0.500, alcoholic or aqueous solutions are usually used for skin
disinfection.

Quaternary Ammonium Compounds

Quaternary ammonium compounds are antiseptics which also
have good detergent properties. They are relatively non-toxic,
active against vegetative Gram-positive organisms, but much
less so against Gram-negative. This group of antiseptics has
much greater bacteriostatic than bactericidal activity. Ps.
pyocyanea is less sensitive to quaternary ammonium compounds

than other vegetative organisms and has been grown from corks
of bottles containing these compounds, and from solutions in

which gauze swabs have been stored. It is therefore inadvisable
to use solutions as antiseptics at a concentration lower than
0.50% and they should never be dispensed in bottles with cork
stoppers. Activity of quaternary ammonium compounds is

considerably reduced in the presence of soaps or anionic
detergents.
Many quaternary ammonium compounds are available, e.g.,

benzalkonium chloride (Roccal, Zephiran) and cetrimide
(Cetavlon). Because of its good detergent properties, cetrimide
is widely used for cleansing wounds.

Laurolinium Acetate (Laurodin)

Laurodin is a recently described quaternary ammonium
compound which in aqueous or alcoholic solutions has proved
to be one of the most effective skin antiseptics available.' 2 It
appears to be relatively non-toxic to the intact skin, although a

toxic action has been described on skin cells in tissue culture.
A laurolinium spray is also available which is less effective than
the aqueous (5 %) or alcoholic (5%/O) solution.

Dequalinium Chloride (Dequadin)

This antiseptic is a non-irritant quaternary ammonium

compound which has been mainly used for the local treatment
of septic lesions. A cream containing 0.40% has been used with
some success in the treatment of skin infections.3 Other

preparations have been used for preventing sepsis in tooth
sockets and for the treatment of candidiasis and trichomoniasis.
Skin sensitivity reactions are rare, but necrotizing balanitis has

recently been reported, and it is probably inadvisable to use

dequalinium preparations for prolonged periods or in the

ano-genital region.

Tego Compounds

These ampholytic compounds combine antibacterial and

detergent activities and have been used mainly for environmental

disinfection, but a preparation is available for skin disinfection

(Tegolan emulsion) and good results have been claimed.' A

disadvantage of the tego compounds is that they are less active

against Ps. pyocyanea than most other vegetative organisms.

Halogens

The halogens, iodine and chlorine, are active bactericidal

agents and are the only useful antiseptics with a sporicidal
action. They are rapidly inactivated by organic matter.

Iodine in a 1-2% alcoholic solution is still one of the most

effective skin antiseptics available, but it stains the skin and

sensitivity reactions are fairly common.

Iodophors.-A recent advance has been the development of

complexes of iodine and " solubilizers "-e.g., Povidone-iodine
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(Betadine)-which are claimed to possess the same activity as

iodine, are non-irritant, and do not stain the skin. Unlike
aqueous or alcoholic iodine, the iodophors can be applied as skin
compresses without causing irritation and may be useful for
pre-operative preparations of skin ingrained with dirt and
contaminated with spores. Iodophors are inactivated by blood
and serum and are probably of no value in the treatment of
wounds. Povidone-iodine is available as pre-operative skin and
hand-washing preparations ; it appears to be particularly
effective for treatment of the hands.

Chlorine compounds are available as solutions of sodium
hypochlorite stabilized with alkalis or electrolytes. A combi-
nation of sodium hypochlorite and sodium chloride is
commonly used for antiseptic purposes. This is not very effec-
tive for skin disinfection in the recommended concentration
(e.g., Milton 1/80). Since the advent of antibiotics, chlorine
compounds such as Eusol are rarely used for treating wound
infections.

Alcohols

700% ethyl alcohol is a good antiseptic for treating the skin
before an injection is given. Isopropyl alcohol is claimed to be
more active than ethyl alcohol. Chlorhexidine (0.5 %) or lauro-
linium (5%) in 70%/. alcohol is probably better than alcohol
alone for this purpose.

Metallic Salts

Salts and organic compounds of heavy metals, especially
mercury, have an antibacterial action, but are now rarely used
as antiseptics. Their action is powerfully bacteriostatic, but
their bactericidal activity is relatively poor and many are toxic
or potentially toxic.

Dyes

Aniline and acridine dyes (flavines) have now been mainly
replaced as antiseptics by antibiotics and newer antibacterial
compounds. They are active against Gram-positive organisms,
but less active against Gram-negative. Aniline dyes, such as

gentian violet, are still occasionally used for the treatment of
superficial staphylococcal infections and candidiasis, but they
stain the skin or mucous membranes and may stain adjacent
clothing or bedding. Owing to their slow bactericidal action,
acridines, such as proflavine and acriflavine, are- not very

effective skin antiseptics, but they retain their activity in the
presence of serum and may still have some value for application
to wounds.

Skin Disinfection

Bacteria present on the skin may be divided into " resident"
and "transient " flora. The " resident " flora are organisms
which multiply in or on the skin and are difficult to remove

by washing or scrubbing. The majority of these are non-

pathogenic organisms, such as coagulase-negative staphylococci,
but they may include Staphylococcus aureus. The " transient
flora are those which are temporarily deposited on the skin
and are more easily removed by washing with soap and water.
Pathogens such as Salmonella, Shigella, Ps. pyocyanea, and
Escherichia coli, as well as Staph. aureus may be carried on the
skin as transient organisms.

Treatment of Operation Site

For a single pre-operative treatment, applications for two
to three minutes of iodine (1%), laurolinium (5%), or chior-
hexidine (0.50% ) in 70% alcohol seem to be almost equally
effective.' A larger reduction in skin flora can apparently be
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obtained by repeated washing over two to three days with
hexachlorophane liquid soap or detergent cream or with
povidone-iodine (e.g., Betadine), followed by an application for
two to three minutes of 0.5% chlorhexidine at the time of
operation.

Hands of Surgeons and Nurses

The resident flora may be considerably reduced by scrubbing
the hands for two to three minutes with hexachlorophane deter-
gent cream or povidone-iodine surgical scrub. With hexa-
chloropha1ne the effect is slow, but continues after drying the
skin. By either method there is a cumulative effect with
repeated applications. Scrubbing for five minutes with plain
soap is much less effective, but if this method is preferred it
should be followed by a thorough rinse for two to three minutes
in 70% alcohol or 0.5% alcoholic chlorhexidine, which causes
a reduction in the flora comparable with that obtained by wash-
ing with hexachlorophane detergent cream. If chlorhexidine is
used for the rinse, the hands should be dried after washing with
soap, which inactivates chlorhexidine.

Unlike the resident flora, transient organisms are removed
almost as well by scrubbing with plain soap and water as by
the use of antiseptics, but rinsing with 0.5% chlorhexidine
(aqueous or alcoholic) or washing with povidone-iodine surgical
scrub has been found more effective.5 Other agents which may
reduce the transient flora include quaternary ammonium com-
pounds (e.g., benzalkonium chloride, Roccal), tego compounds
(Tegolan), or chloroxylenol (Dettol) diluted 1 in 40. If the main
intention is to prevent cross-infection with Gram-negative
bacilli (e.g., Ps. pyocyanea), rinsing with a phenolic (e.g.,
Hycolin 1/100) or washing with Hycolin liquid soap may be
more useful than using ordinary soap and water.

Antiseptics and Control of Cross-infection

Staphylococcal cross-infection has been reduced in babies by
bathing them with hexachlorophane soap or detergent creams,
applying hexachlorophane or chlorhexidine powder to the
umbilicus, lower abdomen and perineum, and by applying a
cream containing neomycin and chlorhexidine (Naseptin) to the
anterior nares. Neomycin-chlorhexidine nasal creams have also
been used in surgical wards to prevent the acquisition of nasal
staphylococci and to treat existing nasal carriers. It is doubtful,
however, if neomycin (or framycetin) should now be used in
hospital for this purpose owing to the recent appearance of
resistant strairs of Staph. aureus. Alternative antibacterial
creams might be considered, but there is so far little evidence of
other suitable preparations apart from antibiotics, such as the
tetracyclines and methicillin, which are best kept for systemic
use.
The application of non-detergent antiseptic cream to the

hands is probably of limited value and it does not appreciably
reduce the resident flora, but may kill transient organisms and
prevent the survival of fresh contaminants. The use of chlor-
hexidine cream on the hands of nurses has been found to be
associated with a fall in cross-infection in maternity wards.6 7
Chlorhexidine has also been incorporated in wound dressings
and used as a powder on infected wounds as one of the measures
for controlling staphylococcal cross-infection.

Urinary infections following prostatectomy operations may
be considerably reduced by the introduction of a system of
closed bladder drainage, disinfection of the urethra immediately
before operation with a solution of chlorhexidine in glycerin,
and the disinfection of non-boilable cystoscopes in an alcoholic
solution of chlorhexidine.8 Urinary infections following inter-
mittent catheterization in females have also been reduced by
disinfecting the urethra with a lubricant jelly containing chlor-
hexidine before inserting the catheter, and disinfecting the

bladder with a solution of chlorhexidine after catheterization.9 "'
Similar treatment has reduced the incidence of bacteraemia
following urethral instrumentation.

Treatment of Recurrent Sepsis
Recurrent sepsis, such as furunculosis or sties, may often be

treated by the application of antiseptics to carrier sites (e.g.,
nose and perineum)." The patients should apply a nasal anti-
septic cream (e.g., Naseptin) or spray (e.g., Soframycin) to the
anterior nares at least three times a day for two weeks and twice
daily for a further two weeks. For one week the patient should
take daily baths to which is added 1 oz. (28 ml.) of a 10%
hexachlorophane solution. Hexachlorophane should be added
to all baths for a further three weeks and hexachlorophane soap
should be used for all washing purposes. Axillae, groins, and
perineum should be dusted twice daily with 0.3% hexachloro-
phane powder. It is preferable to confirm bacteriologically the
presence of staphylococcal carriage sites in these patients and to
determine when the organisms are eradicated. The method
of treatment may then be modified and repeated if the organism
is still present.

Summary
The main properties required in an antiseptic are as follows:

(1) A rapid bactericidal action against a wide range of
organisms. High bacteriostatic activity may be sufficient for
preventing wound infection, but bactericidal activity is neces-
sary for skin disinfection. (2) It should not be toxic to tissues,
either directly or by sensitization. If applied to wounds it
should not inhibit natural defence mechanisms; many of the
older antiseptics are more toxic to leucocytes than to bacteria.
(3) It should not be inactivated by blood, pus, or tissue fluids,
or by soaps and detergents, but inactivation by organic matter
is of lesser importance in antiseptics required only for skin
disinfection.

Available evidence suggests that the most effective skin anti-
septics are alcoholic solutions of chlorhexidine and iodine, and
preparations of povidone-iodine and hexachlorophane, but each
of these has limitations. Chlorhexidine has a fairly wide range
of activity but is inactivated by soaps and anionic detergents;
laurolinium is also inactivated by soaps and is generally less
active against Gram-negative bacilli. Hexachlorophane has a
limited range of activity, and is slow in action, but shows a
cumulative effect on the skin and is compatible with soaps.
Povidone-iodine has many of the advantages of alcoholic iodine
without being irritant but is readily inactivated by organic
matter. Hycolin is another useful antiseptic which is active
against Gram-negative bacilli and compatible with soaps but
seems to be rather less effective in disinfection of the skin.

It must be emphasized that the correct use of antiseptics
is only one part of the procedure necessary to prevent post-
operative wound sepsis and must be combined with good
aseptic technique.
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