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Transcutaneous Absorption of Oil in Preterm Babies - A Pilot Study
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This study was conducted to determine transcutaneous absorption of oil in preterm neonates. A
mixture of coconut oil and Meadowfoam oil which contains unique fatty acids, which acted as marker
fatty acids was applied to the skin of babies. One ml blood was collected before and one-hour after
post oil application. Both pre and post oil application serum samples were hydrolysed and
derivatised with 2-phenyl hydrazine hydrochloride in order to detect fatty acids by HPLC analysis on
C-8 column. None of the pre oil application serum sample showed the presence of the marker fatty
acids. The post oil application serum sample of all the 12 babies showed the presence of marker fatty
acids of Meadowfoam oil which indicates transcutaneous absorption of oil in preterm babies.
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PREMATURITY compounded by low
birth weight is one of the major causes of

neonatal mortality in India and other
developing countries(1). Our previous study
on oil application in preterm babies has shown
a significant increase in serum triglycerides
and cholesterol level and a significant increase
in weight(2). Transcutaneous absorption of the
oil applied to the skin is yet to be demonstrated
although a large number of chemicals and
drugs are thought to be absorbed through the
skin(3). The present study was therefore
undertaken to demonstrate transcutaneous
absorption of oil through the skin of the
preterm. This necessitated use of an oil having
fatty acids, which are normally, not found in
the human blood and hence serve as a marker.
Meadowfoam oil extracted from meadow-
foam seeds is safe and commercially used  in
baby skin products(4). The fatty acids present
in the triacylglycerol of meadowfoam oil are
unsaturated long chain fatty acids  (C20 and
C22).

Subjects and Methods

Well preterm babies in the gestational age
group of 32-36 weeks, born in the hospital
and admitted in the premature baby care unit
formed the study subjects. The written
consent of each baby’s mother was taken prior
to the study. Sick preterm babies and those on
medication were excluded from the study.
Surface area was calculated using the formula,
Surface area = (0.05) * wt + 0.05(5). One mL
of blood was collected in the morning, which
served as pre oil application sample.
Meadowfoam oil was mixed with an equal
volume of coconut oil in a clean steel
container. The purpose of adding equal
volume of coconut oil was to enable the entire
body to be applied with oil as well as to dilute
the amount of meadowfoam oil. This oil
mixture was applied one hour after feeds by
gentle and uniform strokes on the infant from
head to foot with a cotton plug. Care was taken
to prevent pressure during application. The
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process of oil application continued for 5-6
minutes. Post oil application blood sample
was collected after one hour. As per the study
protocol the glove area of right hand and wrist
was excluded from oil application to prevent
external contamination of the blood sample
with oil during blood collection from this site.

The pre and post oil application serum
sample of each baby were subjected to alkali
hydrolysis(6). The fatty acids released were
conjugated with 2-nitrophenyl hydrazine
hydrochloride by the method of Hirosh and
Miva(7). The derivatised fatty acids in the in
the sample were analyzed by HPLC. Known
laboratory standard fatty acids like capric
acid, palmitic acid, oleic acid, linoleic acid
were conjugated and analyzed under similar
conditions to validate the method.

Results

The marker fatty acids of meadowfoam oil

and that of the mixture of coconut oil and
meadowfoam oil were identified by their
retention time i.e., the time taken by the fatty
acid to exit the column. (Table I & II).

The pre oil serum samples from all the
babies did not show the presence of the marker
fatty acids.

The post oil serum samples of 4 out of the
12 babies showed the presence of all the four
marker fatty acids of meadowfoam oil.
Another four babies showed presence of only
the predominant marker fatty acids i.e. present
in higher concentrations. While of the
remaining four, three babies showed absorp-
tion of only two of the marker fatty acids,
which were not the predominant ones, the last
of the baby showed only one peak of the
marker fatty acids.

Table III shows the range and mean of
each of the marker fatty acids absorbed in

TABLE II–HPLC analysis of Meadowfoam Oil and Mixture of Meadowfoam and Coconut Oil (Derivatised
Fatty acid fractions).

Meadowfoam oil Mixture of meadowfoam and coconut oil

Retention time Area under curve Retention time Area under
 (minutes) (minutes) curve

10.27 42618 10.68 6205

11.00 9055 12.07 3167

13.57 6233 13.23 2384

14.82 2104 14.45 888

TABLE I–Fatty Acid Composition of Triglycerides
from Meadowfoam Oil.

Number of Double Percentage of
carbon atoms bonds marker fatty acid

C20 ∆5 62.5%

C22 ∆5,13 18.0%

C22 ∆13 12.0%

C22 ∆5 2.5%

TABLE III– Range and Mean of the Marker Fatty
Acids Absorbed by Babies.

Marker fatty acid in Range Mean
Meadowfoam oil (%) (%)

C20 ∆5 (62.5%) 69.19 – 10.8 43.90

C20 ∆5,13 (18%) 82.75 – 0.85 78.21

C22 ∆5 (12%) 12.3 – 1.35 7.97

C22 ∆13 (2.5%) 33.3 –  9.2 19.15
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terms of percentage. The fatty acids with two
double bonds (C20 ∆5,13) appears to be better
absorbed as compared to fatty acid with single
double bond.

Discussion

Transcutaneous absorption of a mixture of
coconut oil and meadowfoam oil in preterm
babies has been successfully demonstrated for
the first time. The variations observed in the
amount and the number of marker fatty acids
is probably due to the dynamic state of
triglycerides which are continuously meta-
bolized. Coconut oil has predominantly short
chain and saturated fatty acids. These are
normally present in the serum of an
individual, diet being one of the important
sources.

The level of short chain fatty acids in the
post oil sample was observed to be higher than
that of pre oil serum sample. However, since it
is not possible to differentiate whether it was
from the mother’s breast milk or the oil
applied to the baby, we chose to observe only
the presence of the marker fatty acids of
meadowfoam oil. Long chain fatty acids with
more than one double bond appear to be better
absorbed than fatty acids with single bond.
The skin of the preterm neonate has increased
permeability as compared to full term babies.
This is because the skin stratum corneum in
neonates is yet to develop fully. Therefore,
permeability through skin is more and lipids
could be absorbed through the skin by dermal
vessels(8). This is a pilot study carried out
with 12 preterm babies. Further studies need
to be carried out to determine the
effectiveness of this alternative route of

nutrition.
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This report is based on observations during the conduct of a larger study to develop diagnostic
criteria for childhood tuberculosis (TB). Of 20l children confirmed to have pulmonary or lymph
node TB, 84 had normal chest radiographs. Computerized tomography (CT) of the chest was
performed in nine of them, seven of whom had normal chest radiographs while two had visible
calcification. Eight of the nine children had definitive lesions detected by computerized
tomography of the chest. While five children had primarily hilar lymph node enlargement, three
had pulmonary parenchymal lesions. The use of more sensitive diagnostic tests like computed
tomography helps to detect tuberculosis lesions not otherwise visualized on chest radiographs.
This report highlights the difficulty in excluding active tuberculosis in children. More studies are
required on the role of CT scans in the diagnosis of tuberculosis in children.
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TUBERCULOSIS (TB) in the pediatric
population produces short-term morbi-dity

and mortality and also serves as a reservoir for
adult forms of the disease. The natural history
of tuberculosis in any age group comprises of

exposure, infection and disease. In children, the
differentiation between infection and disease is
not as clear-cut as in adults. The situation is
compounded by the absence of signs and
symptoms as well as the lack of specific


