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Equipment of the Central Laboratory of Serology
and Hygiene, Uruguay, for the Preparation
and Reconditioning of Specimen Tubes
bY, Jose ARTURO LORENZO, M.D., Director, Central Laboratory of Serology
and Hygiene, Ministry of Public Health, Montevideo, Uruguay

The reception of samples of blood and cerebrospinal fluid in the best
conditions for the performance of serological examinations only became
possible in Uruguay when the use of sterilized, rubber stoppered, evacuated
specimen tubes was introduced. Previously many specimens, particularly
those from the departmental centres and rural policlinics far from the
capital, arrived haemolysed or contaminated, especially during the summer
months. With the introduction of these tubes, however, the sending of
blood, which must remain sterile, over long distances for the Nelson test,
for instance, could be simply achieved.
To import the tubes, which could be used only once, in the required
quantity of 160 000 per year was beyond our economic resources. This
induced us to devise simple and practical equipment, capable not only of
preparing the tubes, but also of reconditioning them, so that the glass tubes,
rubber stoppers and aluminium caps could be used more than once. The
Pyrex glass tubes last indefinitely; the rubber stoppers can be used more
than 20 times, and the aluminium caps up to five times. The initial cost of
$0.35 Uruguayan currency (approximately US$0.12) is thus subsequently
greatly reduced by the reconditioning.
With the tubes prepared with our equipment, the aluminium caps can
be eliminated, thus simplifying the preparation, but our experience has
shown that tubes which are not hermetically sealed are sometimes contaminated by careless or irreponsible persons.
The equipment we have devised (Fig. 1) can be cheaply and easily made
and can be used without difficulty by anyone.

Description of equipment
Tube-holder chassis (Fig. 2, 3, 4 and 5). This consists of two parts. The
first is an aluminium base-plate, 245 mm long, 100 mm wide and 6 mm
high, with 40 depressions (diameter, 20 mm; depth, 5 mm) to receive the
heads of the inverted rubber stoppers. In the centre of each depression is a
hole 5 mm in diameter to admit air after the vacuum has been made, thereby
preventing the rubber stoppers from sticking to the plate. The plate has a
brass guide at each end to ensure correct alignment with the upper part,
and a central threaded hole to receive the screw that holds the two parts
together. The second and upper piece is of cast aluminium, 245 mm long,
100 mm wide and 80 mm high, with 40 perforations of 21 mm diameter to
take the glass tubes, two holes in the lower part to receive the brass guides
of the base-plate, a screw with a knurled head to secure the base-plate, and
two carrying-handles.
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FIG. 1. EQUJPMENT FOR PREPARATION AND RECONDITIONING OF SPECIMEN TUBES
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Lubricating pad (Fig. 3). This is very important, for without correct
lubrication of the rubber stoppers it is impossible to cap the glass tubes
easily in groups of 120 at a time. It consists of two parts. First, a lower
plate of aluminium, 245 mm long, 100 mm wide and 10 mm high, with a
felt pad of the same dimensions glued to its lower surface. The aluminium
plate has 40 perforations of 5 mm diameter to take the brass guides of the
upper plate (see below); the felt pad has 40 perforations of 14 mm diameter
to allow for the lubrication of the outer part of the rubber stoppers which
come in contact with the walls of the glass tubes. The aluminium plate has
two strong handles and two threaded steel guides with springs and knurled
nuts to regulate the pressure of the upper plate upon the lower. The second
piece is an upper plate of aluminium of the same dimensions as the lower,
with 40 brass guides of 5 mm diameter and projecting 30 mm. (These are
visible at the centre left in Fig. 4, the pad being shown inverted.) These
guides press on the rubber stoppers before and after lubrication, preventing
them from moving during the operation. The felt pad is impregnated with
Amerola (Parke-Davis) by being left in contact, outside working hours,
a This is a mineral oil for medical use, which is of high density and lubricant power, and non-miscible
with blood serum or cerebrospinal fluid. It does not interfere in any way with the performance of complementfixation, precipitation or TPI tests.
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with another felt pad well soaked in Amerol in a metal trough 270 mm long,
120 mm wide and 70 mm high. This is done by loosening the knurled nuts,
and allowing the lower plate to fall into the trough, while the upper plate
which carries the 40 brass guides is supported on the upper edge of the trough
by two projecting flaps; this prevents the guides from becoming oiled with
Amerol and thus contaminating that part of the rubber stopper which is
inside the tube.
Vacuum chamber (Fig. 1, 6, 7, 8 and 9). This is a cast aluminium presschamber. The interior measurements are: 310 mm long, 280 mm deep and
160 mm high. It takes three tube-holder chassis simultaneously, exhausting
and capping 120 tubes at a time in a few seconds. The press consists of a
steel plate 305 mm long, 275 mm wide and 10 mm high (shown in white in
the upper part of the interior of the chamber in Fig. 6), on the lower surface
of which is a rubber plate of the same measurements, which comes into
contact with the bottom of the inverted glass tubes. A lever above the
chamber acts on the steel plate by means of a steel rod working through a
gland and is maintained in a resting position by strong springs at the left.
A stopcock at the right connects with the vacuum tank. A manometer is
situated on the top of the chamber. The door, of the autoclave type, closes
hermetically onto a rubber band by adjustment devices on the hinges and
the handle (Fig. 6 and 7). The handle, by allowing the door to be opened or
closed, allows or prevents the entry of air into the vacuum chamber (Fig. 8
and 9).
Intermediate vacuum tank (Fig. 1, right). This is placed between the
chamber and the vacuum pump. It is cylindrical and is 50 cm high and 50 cm
in diameter, with a manometer on the top and two automatic devices to
facilitate the exhaustion of individual tubes, vials and bottles by puncturing
the rubber stoppers.
Vacuum pump. An electric Pfeiffer pump, type 1800, is used.
Electric lathe for the adjustment of the aluminium cap (Fig. 10). The
tube is placed horizontally in the lathe with the aluminium cap to the left.
The lever at the right regulates the pressure on the tube; that at the left
moulds the cap onto the tube by a wheel mounted on ball bearings, and also
operates the switch to the electric motor.

Preparation of venules
Fig. 2: Place the rubber stoppers in an inverted position in the perforations of the lower plate of the tube-holder chassis. Three chassis are prepared
for each operation.
Fig. 3: Lubricate the rubber stoppers by applying pressure to the
handles of the pad. Forty stoppers are lubricated simultaneously.
Fig. 4: Place the upper part of the chassis on the lower plate and secure
it by means of the central screw with the knurled head.
Fig. 5: Place the glass tubes upside down in the tube-holder, without
applying any pressure.
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Fig. 6: Place three complete chassis (120 tubes) inside the vacuum
chamber and close the door.
Fig. 7: Open the stopcock at the right which connects with the vacuum
tank. In two to three seconds a sufficient vacuum (80%-90%) is obtained
in the chamber. (In Fig. 7, 8 and 9, no reading is shown on the manometer,
as the photographs were not taken during an actual operation.)
Fig. 8: Close the stopcock connecting with the vacuum tank and apply
strong pressure to the upper lever so as to cap simultaneously the 120 tubes,
which already have the desired vacuum.
Fig. 9: Still pressing on the upper lever, allow air to enter by raising
the handle and opening the door.
Fig. 10: Place and adjust the aluminium cap by means of the electric
lathe. A trained operator can fit 900-1000 caps per hour.
Fig. 11: When the tubes have been sterilized in an autoclave at 1250 C
for one hour, and wrapped in the form-questionnaire, they are placed in
the aluminium travelling-case for distribution.
Conclusions
The preparation of specimen tubes as described above has been followed
in our laboratory for 18 months without trouble of any kind, and some
250 000 tubes have already been prepared. Two operators can prepare
600-800 tubes daily in an hour or an hour and a half, exclusive of the time
taken in sterilizing and packing.
At the start of the service a number of tubes equal to the half-monthly
requirements for blood and cerebrospinal fluid specimens was sent to
each medical service. Each day a number of tubes equal to that of specimens sent in is returned to each medical service.
The losses from various causes are less than the number of tubes provided at the introduction of the service.
The service has been accepted without objection by all the medical
services of the country. The great reduction in numbers of sera grossly
haemolysed or contaminated and thus rendered unfit for serological investigation and the reduction in the number of breakages during transport
amply justify its introduction.
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