MEDS Clinical Medicine (2025) DOI: 10.23977/medsc.2025.060103
Clausius Scientific Press, Canada ISSN 2616-1907 Vol. 6 Num. 1

Development of a Laboratory Fluid Collection and
Delivery Device

Zhao Peng'?2 , Farra Aidah Jumuddin®?*

'Faculty of Medicine, Lincoln University College, Jalan SS 6/12, 47301 Petaling Jaya, Selangor,
Malaysia
2Department of Clinical Laboratory, The Affiliated Hospital of Qingdao University, Qingdao,
Shandong, China
3zhao.peng@lincoln.edu.my, Pfarraaidah@lincoln.edu.my
*Corresponding author

Keywords: Body Fluid, Delivery Device, Insulation and Viability Maintenance

Abstract: This paper is to develop a body fluid specimen delivery device that replaces
conventional delivery methods and addresses the challenge of maintaining a constant
temperature and specimen viability during transport. The device is mainly composed of a
thermostat, test tube bracket, motor reducer, shell, thermostat provides constant
temperature conditions, test tube bracket can be adsorbed on the hinged seat through the
left magnetic block, easy to place and remove the test tube bracket, and the motor reducer
can make the test tube bracket do up and down volatility movement. The device can
provide constant temperature preservation conditions for the collected body fluid
specimens, and can swing it, which is conducive to maintaining the activity of body fluid
specimens.

1. Introduction

Laboratory testing is an important part of clinical diagnostic medicine, and an important part of
the physician's diagnosis, treatment and tracking of patients. Test results can provide doctors with
effective and accurate data, which can help them understand the patient's condition during the
pre-treatment process, so that accurate treatment can be given to the patient!®l. In addition, as the
patient recovers, the test results can be used to adjust the use of medication, which is very helpful to
the patient's recovery and prognosis. If the test specimen is sent to the test is not qualified, it will
directly affect the test results and the doctor's judgment, resulting in a certain bias in the patient's
diagnosis of the disease and treatment methods, so that the patient does not get effective and timely
treatment, which is very detrimental to the patient's condition(!l.

Body fluid examination is an important part of modern medical examination and plays an
important role in the judgment of diseases*!. Body fluid examination refers to the way of using all
kinds of secretions or excretions of the body in the general clinical examination, which is the most
commonly used examination items in clinical laboratoriest®, and it is mainly aimed at the cells and
other components in the body fluids, such as blood, urine, feces, plasma membrane fluid,
cerebrospinal fluid, etct. and secretion specimens®l, which can carry out the quantitative,
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qualitative and morphological examination, and provide objective laboratory bases for the
prevention of diseases, diagnosis, differential diagnosis, efficacy monitoring, as well as prognosis
judgement!?!. It provides an objective laboratory basis for disease prevention, diagnosis, differential
diagnosis, efficacy monitoring, and prognosis judgement.

The test pass rate of body fluid specimens has a great impact on the diagnosis and treatment of
patients’. In recent years, body fluid specimens have received more and more attention, and it is
particularly important to carry out safe and high-quality testing on them. As different factors can
affect the body fluid specimen, resulting in unqualified and inaccurate test results, which in turn
affects the clinician’'s diagnosis and treatment of the patient's condition, the collection and delivery
of body fluid samples is an important link to ensure the test results, and the process of specimen
transport has a great impact on the quality of the specimen, of which time and temperature are the
two most important factors(®l,

So far, the influence of time and temperature on the quality of specimens has been generally
recognised, but the determination of optimal transport conditions is subject to further research%l,
For the standardised transport requirements of different test specimens, the delivery device should
have good shock-proof performance and sealing, and it can be partitioned into different zones
according to the purpose of the test and the temperature of preservation, which can better enhance
the quality of specimens(®l,

This study is dedicated to the development of an innovative body fluid sample collection and
delivery device, which effectively maintains the activity of body fluid specimens, ensures the
quality of the samples, and improves the accuracy of medical tests through the thermostatic and
shaking functions.

2. Research and development background

In the hospital, the patient needs to collect body fluids for examination, so as to facilitate the
doctor's diagnosis and treatment. The operation process is as follows: the patient collects body
fluids in the body fluid collection center, the body fluid collection center puts the collected body
fluids in the test tube, and then puts the test tube in the jack of the test tube bracket, and finally the
staff sends the test. The above test tube bracket can meet the collection and testing of body fluids,
but generally, human body fluids need to be preserved in a certain time and temperature to preserve
the activity. And it requires constant rocking. The above bracket only provides the function of
storing test tubes, and cannot maintain good activity for body fluids, which is not conducive to the
accuracy of test results.

3. Design Ideas

In order to facilitate the understanding of the technical means, creation characteristics, purpose
and effect of the invention, the invention is explained in a step by combining the following figures 1
to 2.

As shown in FIG. 1 and FIG. 2, the body fluid collection and inspection device of the laboratory
comprises a test tube bracket 17 and a jack 9 arranged on the test tube bracket 17. The test tube
bracket 17 is placed in a thermostat 2, and the thermostat 2 is provided with a side door 3.The
thermostat adopts mature technology, which is stable and reliable, and needs no further explanation.
When used, the incubator can be adjusted to the appropriate temperature, the staff can open the side
door to put the body fluid test tube on the test tube bracket, and then close the side door, providing a
constant temperature condition for the body fluid, which is conducive to maintaining the activity of
the body fluid.

The bottom of the left end of the test tube bracket 17 is provided with an N pole magnetic block
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16, the bottom of the N pole magnetic block 16 is adsorbed with an S pole magnetic block 15, and
the bottom of the S pole magnetic block 15 is hinged with a support rod 13 fixed at the bottom of
the thermostat 2 through an articulation seat 14; The motor reducer 12 is arranged on the right side
of the support rod 13, and the motor shaft of the motor reducer 12 is fixed connected with the
crankshaft connecting rod 7 on the right, and the crankshaft connecting rod 7 is hinged with the
bottom of the top rod 4, and the upper end of the top rod 4 is supported in the groove 8 at the
bottom of the test tube bracket 17. When used, the test tube bracket can be adsorbed on the hinged
seat through the left magnetic block, which is convenient for the placement and removal of the test
tube bracket, and the motor reducer can make the test tube bracket do fluctuation movement, which
is conducive to the swing of the body fluid in the test tube and further conducive to the maintenance
of the activity of the body fluid.

The test tube holder 17 is provided with a transparent cover 10 on the hinged shaft 11. When the
test tube holder is removed, it is easy to observe the test tubes inside, and at the same time it is
possible to ensure that there is no dirt on the test tubes for body fluids, which is conducive to the
maintenance of hygiene. The right end of the crankshaft connecting rod 7 is hinged with the
vertically arranged bracket 5 to support the crankshaft. The top of the thermostat 2 is provided with
a handle 1 to facilitate the handling of the thermostat. The bottom of incubator 2 is provided with
rubber block 6, which can play an anti-skid role.
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Figure 1 Structural diagram
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Figure 2 Schematic diagram of top view structure
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4. Advantage

Since the test tube tray is placed within a thermostat box that features a side door, the box can be
set to the desired temperature during operation. Staff can then open the side door to place the body
fluid test tube on the tray and subsequently close the door. This maintains a controlled thermal
environment for the body fluid, which is beneficial for preserving its activity and greatly enhances
its usability.

As the bottom of the N-pole magnetic block is adsorbed with the S-pole magnetic block, the
bottom of the S-pole magnetic block is hinged with the support rod fixed at the bottom of the
thermostat box through the hinged seat; the right side of the support rod is equipped with a motor
reducer, the motor shaft of the motor reducer is fixedly connected with the crankshaft connecting
rod at the right side, and the crankshaft connecting rod is hinged with the bottom of the top rod
above it, and the top end of the top rod is supported in the groove located at the bottom of the test
tube tray, so that the test tube tray can be placed and taken out easily through the magnetic block on
the left side with the hinged seat. Therefore, when in use, the test tube holder can be adsorbed on
the hinged seat by the magnetic block on the left side, which is convenient for placing and removing
the test tube holder, and the motor reducer can make the test tube holder do up and down fluctuating
movement when it works, which is conducive to the swaying of the bodily fluids in the test tubes,
which is further conducive to the retention of the activity of the bodily fluids.

Since the test tube holder is equipped with a transparent upper cover attached via a hinged shaft,
it allows for easy observation of the test tubes' condition when the holder is removed during use.
Additionally, it ensures that no dirt falls onto the tubes containing body fluids, thus promoting
hygiene maintenance.

5. Conclusion

Routine body fluid test specimens include urine, faeces, plasma cavity fluid, joint cavity fluid,
cerebrospinal fluid, semen and vaginal secretion, etc. Technological advances have allowed some
non-traditional tests to enter the realm of routine testing, and qualitative tests are gradually being
quantified. The collection, transfer and storage of specimens is one of the key factors in determining.
Body fluid specimens should be stored at room temperature and sent for examination as soon as
possiblet*l, For specific samples, such as faeces™?l, it is advisable to send them for testing within
one hour after collection, which can be extended to two hours in winter. For tests on protozoan
trophozoites and Trichomonas vaginalis, they should be sent for testing immediately and necessary
insulation measures should be taken to ensure the accuracy of the results; however, when checking
the trophozoites of protozoa, they should be sent for examination immediately after defecation, and
thermal insulation measures should be taken in winter, and similar measures should be taken for
checking the specimens of Trichomonas vaginalis‘®.Body fluid test results can provide guidance
for the diagnosis of disease and treatment direction of patients, and have a vital role in helping
patients' treatment, which has been widely used. As medical technology continues to advance, the
process of diagnosing and treating diseases is increasingly dependent on accurate test datal®.
Therefore, ensuring the accuracy of body fluid specimen testing is critical to patient safety.
However, at this stage, there are still some problems with the body fluid test, in practice, the body
fluid specimen test needs to be collected, sent for inspection and other processes, each step of the
process can be interfered with by a number of factors, such as the body fluid sent for inspection
time is too long, the amount of body fluid specimen is insufficient, body fluid specimen
contaminated, etc., the qualification rate is not high, the accuracy is low, and then affect the role of
the body fluid test. The role of body fluid testing. The quality of body fluid specimen testing is
related to the clinical diagnosis and treatment of diseases 1'%, Therefore, in practice, from various
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aspects of strict control, in order to improve the qualified rate of body fluid specimen testing, to
avoid the adverse effects caused by unqualified body fluid specimens to the patient, the present
invention research and design of a special body fluid specimen collection and delivery device, the
hospital needs to choose according to their own actual situation. This device can provide
temperature adjustment and test tube swing function, is conducive to the maintenance of the activity
of the body fluid specimen, effectively improve the body fluid specimen test pass rate, help to
improve the accuracy of the test results. In the whole design, this body fluid specimen delivery
device solves the problem of heat preservation and vitality retention in the process of body fluid
specimen delivery to a certain extent, and it is inexpensive and easy to operate, so it can be widely
used in hospitals at all levels in the future.
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