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Percutaneous drug absorption and administration

It is over 100 years since the report of aniline dye poison-
ing in infants due to percutaneous absorption from the
perineum.! Aniline dyes were used to stamp the name of
the institution on nappies and linen. The affected infants
developed cyanosis due to methaemoglobinaemia after
absorption of the dye. Since the original report, many
other cases have been identified.?

Subsequently, the percutaneous absorption of antiseptic
agents (hexachlorophene, iodine, and alcohol) and their
resultant toxicity has been reported.3-¢ Hexachlorophene
has been shown to have neurotoxicity and absorption
has been reported in preterm infants bathed in hexa-
chlorophene solution and older infants exposed to talcum
powder accidentally contaminated with hexachlorophene.

Age and drug absorption

The majority of cases of percutaneous drug toxicity have
occurred in the newborn infant, although cases in infants
and young children have been described.” This is not
surprising as the newborn infant has a higher surface area to
weight ratio than either a child or an adult. The infant is,
therefore, exposed to a relatively greater mass of drug
topically and this, combined with immaturity in drug
metabolism, results in a greater risk. The prolonged
exposure of substances, for example in nappies,! 2 increases
the risk of toxicity. In Argentina, alcohol soaked cloths were
used for the alleviation of abdominal pain in young infants
and children, and their prolonged contact with the skin is
probably responsible for the toxicity described.”

The epidermis in the full term neonate is well developed
and similar to that of an older child or adult.2 The preterm
infant, however, has an immature epidermis. Within
two or three weeks of postnatal age the epidermis is fully
developed even in the preterm infant. The newborn infant’s
skin is easily traumatised and this will result in increased
drug absorption. Other factors known to affect drug
absorption include burns, scalds, skin disease, and race.®

Therapeutic applications

The percutaneous administration of drugs has been estab-
lished in adults, in relation to nitroglycerine, oestrogens,
and hyoscine.!® The theoretical advantages offered by
percutaneous administration include the elimination of
variations in plasma concentration after oral absorption,
reduction in first pass liver metabolism, and the avoidance

of gastrointestinal intolerance. Studies in neonates have
shown the feasibility of percutaneous theophylline for
apnoea.!! A hydrogel disc system resulted in therapeutic
plasma concentrations of theophylline for up to three days,
after the single application of drug loaded gel to the skin.!?
Further studies are required to determine which route of
administration for theophylline is of greater benefit in the
newborn infant.

Local anaesthesia

The use of local anaesthetic creams for venepuncture
has been a major advance in the care of children. Emla
(Astra) is a eutectic mixture of local anaesthetics consisting
mainly of lignocaine and prilocaine. It is used widely
throughout hospitals and provides excellent local anaes-
thesia. Other substances have been tried previously in-
cluding amethocaine dissolved in dimethylsulphoxide,
lignocaine, and ketocaine but each has had problems
including local skin reactions.!> The use of Emla is
contraindicated in infants under the age of 3 months
because of the risk of prilocaine induced methaemo-
globinaemia, which is thought to be due to a deficiency in
the enzyme methaemoglobin reductase.!4 It is because of
this that studies have been carried out into percutaneous
lignocaine absorption in the newborn. !>

Research

In vitro methods for the study of percutaneous absorption
of drugs are now well established scientifically. It is of
concern that ethical approval is rarely sought for in vitro
studies involving human skin, either obtained after surgery
or postmortem examination. This is in marked contrast to
studies involving human liver obtained after postmortem
examination. % It would be beneficial for all such studies to
be submitted to the local ethics committees who can
give approval without the need for written parental
consent.

Studies in adults have combined in vivo and in vitro
data.!?” The advantage of in vitro studies is that it allows
one to look at pharmaceutical changes in the formulation
of drugs and the resultant effect on absorption. The
addition of certain agents enhances the penetration of
drugs through the skin. The ideal vehicle should contain a
low concentration of the drug and allow penetration of
nearly the total amount into the skin.!'®19 An optimal
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vehicle for one drug may be inappropriate for another drug
whose physicochemical properties are different. It is in this
area that research is likely to lead to important therapeutic

advances.
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