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AUTOMATIC INTRAVENOUS DRIP CONTROLLER*
J. L. O. PRICE, B.&. (ENG.), Department of Electrical Engineering, AND J. L. N. BESSELIN,?' B.~C. (EN?), ~H.D.
(CAPE TOWN), C. ENG., PROF. ENG., M.I.E.E., M.(S.A.)I.E.E., Department of Electrical Engmeermg, University of

Cape Town

Both the nursing staff shortage and the need for precise
control in the administration of dangerous drugs intra
venously have led to the development of various devices
to achieve an automatic system. The continuous automatic
control of the drip rate eliminates errors due to any
physical effect such as movement of the needle-this being
the main cause of rate fluctuations in a manually con
trolled drip-set.

One system uses a roller or a finger pump controlled
by the error in the time between subsequent drops. This
can be made into an accurate system but the danger of
harm to the patient due to the high pressure available is
an ever-present risk. Protection must be built-in to guard
against pumping air into the patient at the end of the
infusion.

In another system a calibrated syringe is discharged at
a set rate. It is driven by a motor which again gives the
system the capability of developing high pressures if the
needle shifts radically. This system becomes cumbersome
for volumes larger than 50 ml due to necessity of alter
nately charging and discharging syringes. The need for
sterilization of the many parts is an added risk and in
convenience.

The system here described responds to the error in the
time between subsequent drops, the rate settles rapidly,
and it is accurate, completely safe and uses standard drip
sets.
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Fig. 1. The physical layout of the system.
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DESCRIPTION OF THE SYSTEM

The general arrangement of the system and the block
diagram of the electrical elements are shown in Figs. 1
and 2 respectively.

It can be seen in Fig. 1 that a standard drip-set is
employed, coupled in a very simple way to the electrical
unit. The drop sensor, clipped to the drip-set, uses a photo
cell and exciter lamp with suitable optics to detect the
passage of a drop over an adequate range of slope of the
set and position of the sensor.

In the electrical unit (Fig. 2) a standard tenth of a
second pulse is generated when the short pulse from the
sensor arrives via the signal wire. The lamp driver thus
puts the indicator lamp on for a tenth of a second each
time a drop falls. The purpose of the 'ramp generator',
'adjustable trigger', 'buffer' and 'logic circuit' (fed by the
normal and inverted pulses) is to deliver commands to
the 'electronic switch' (depending on whether the drop is
early or late in time) so that it can step up or step down
the 'flow controller',

PERFORMANCE

Table I relates the flow-rate desired to the drip-set and the
setting in seconds / drop.

Tests were carried out to check the accuracy. of the
automatic controller over the ranges shown in the table.

'Date received: 7 December 1970. Fig. 2. The electrical elements of the system.
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TABLE I. SECONDS PER DROP VS. FLOW FOR VARIOUS DRIP-SETS
Flow in litres/day

Setting in seconds/drop 0'25 0·5 0'75 1·0 1-5 2·0 2-5 3·0 3·5 4-{J
10 drops/m! drip-set 8'6 5'7 4·3 3·5 2'9 2-5 2·1
19 drops/m! drip-set 90() 3·7 4'5 3·0 2-2
50 drops / m! drip-set 6·9 3'5 2-3 1'7
60 drops! m! drip-set 5-8 2-9 1·9 -

An electronic counter was used to count the drops for
half an hour in each case.

The results showed variations of rate of less than ± 5%.
Here it must be noted that the dial was calibrated to an
accuracy of about ± 5%, also that drip-sets have an ill

herent calibration accuracy of the order of ± 10%.
The drip-sets used were:
10 drops/m! Plexitron R41
19 drops/ml Plexitron R41 Pediatric
50 drops/ml Plexitron R38 Adapter
60 drops / ml Metriset

With all these sets the stabilization of the drip rate was
achieved by the third drop.

The tests were conducted while discharging against
atmospheric pressure as the back-pressure is negligible and
tests in a ward confirmed this.

The drop-by-drop automatic controller for intravenous
infusion should prove useful in an intensive care ward
and even in the general wards. The accuracy achieved is
compatible with the inherent accuracy of the drop count
method of determining infused volume. The simplicity of
the arrangement and the inherent safety of the method
recommend this system for hospital use.

SUMMARY

A drop-by-drop electronic automatic controller for intravenous
infusion, which settles rapidly and is safe and simple to use,
has been developed. It has high accuracy over the range of
2 - 9 seconds per drop using any of the usual drip-sets.

THE TREATMENT OF BURNS: A COMPARATIVE TRIAL OF ANTffiIOTIC DRESSINGS*
D. S. C. PROCTER, M.B., CH.B., ER.C.S., D.C.H., Port Elizabeth

In a previously published seriesl of burns, a 4-hourly
powder spray containing neomycin, bacitracin and poly
myxin (polybactrin) as 'open' treatment (i.e. without a
covering dressing) was used. Only in hands and feet and
circumferential burns, or where burns were septic, was the
'closed' method of treatment employed, namely Neo
bacrin-Tulle (open mesh tulle impregnated with neomycin
and bacitracin) covered with gauze and crepe bandages.

A comparative prospective blind trial between various
other antibiotic preparations has subsequently been
carried out. This has necessitated, therefore, the use of the
closed method of treatment and the two antibiotics genta
micin (Garamycin-Scherag) and neomycin were used.
Neomycin, another member of the aminoglycoside group
of antibiotics, has a wide range of bactericidal activity,
and is reported' to contain two chemically similar, biologi
cally active components, neomycin Band C. According
to Rhinehart et al.; framycetin (which is contained in
Soframycin) is identical with neomycin B, but tbis is
disputed by the manufacturers. During the present trial,
to obviate the inevitable objection that neomycin may be
presented in a variety of forms, this latter group was sub
divided into two subgroups: those burns in which Sofra
mycin (Roussel) was used, and those where Neobacrin
Tulle (Smith & Nephew) was the dressing.

Criteria in the two trials such as mean surface area
burned and full-thickness burns remained almost identical,
as did other parameters such as total skin grafts and
deaths.

MATERIALS AND METHODS

During a 12-month period from 23 April 1968 to 30 April
1969, 502 cases of burn injuries were admitted to the
Burn Unit attached to the surgical paediatric wards of
Livingstone Hospital. The Burn Unit which has been
described in previous publications,"'" consists of 3 separate
air-conditioned subdivisions, accommodating 21 children
under the age of 12 years. All the patients are non-White.

"Date received: 2 November 1970.

The Burn Unit is air-conditioned throughout and is entirely
separated from the other surgical wards. Strict asepsis is
always maintained. On entry into the unit all nurses and
doctors are required to discard white coats or jackets as
appropriate and clean gowns, caps, masks and boots are
donned in a gowning area. Once this has been completed,
the individual is permitted to enter the isolated unit
proper.

AIl new admissions of burn injuries are admitted to the
Burn Unit. Following skin grafting, many of them are
moved progressively to other parts of the surgical wards
before discharge. Thus the Burn Unit proper is retained
for all new cases wbich are always regarded as emergen
cies. Some 20% of cases admitted are moved progressively
in this way.

All burns over 10% body surface area are admitted.
Those cases under 10% body surface area which are ad
mitted to the Unit, involve perineum, face, or hands and
feet. Other burns under 10% body surface area are treated
as outpatients unless there is a very specific reason for
admission, perhaps on other grounds.

Selection
The method of selection for the different dressings to be

used was entirely random. The procedure followed was to
alternate the antibiotic dressing week by week, thus on one
week from Monday morning 7.00 a.m. to Monday morning
7.00 a.m. the following week, all cases admitted would
be dressed with gentamicin cream. The following week,
all cases admitted would be dressed with neomycin appli
cation. These neomycin applications were then subdivided
again alternately into Soframycin for one week and Neo
bacrin-Tulle on the next week for neomycin. The cots of
all patients so designated were marked so that they received
that particular dressing and that dressing only throughout
their stay in hospital. Similarly, the patient's folder
(case notes) was stamped with the name of the dressing
selected for that particular patient. This method ensured
a completely random selection of cases, varying in severity




