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Solver Device for Powdery Drugs
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minia A.4

ABSTRACT

Pharmacotherapy is a major treatment method in healthcare centers, and the injection
of powdered drugs is among common pharmacotherapy techniques. Medication errors
and nosocomial infections are among major health issues in the world. On the other
hand, powdered drugs are widely used in hospitals; however, drug mixture is a very
time-consuming process. The objective of this invention was to accelerate drug vial
mixture, reduce medication errors and nosocomial infections, and save time.

There are different drug mixing devices, each with specific abilities. The present in-
vention not only possesses the abilities of other devices but also can mix drugs [with a
diluent] with higher quality and accuracy.

The drug vial mixing device can mix 20 vials at adjustable time and speed with high
quality and accuracy. This device is equipped with an infrared system to ensure a com-
plete mixture of powder, and a Bluetooth short range radio system to remotely control
all monitoring options of the device. This is a small and simple-to-use device.

The drug vial mixing device can effectively reduce medication errors and nosocomial
infections, and save time.
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Introduction

harmacotherapy is a major and widely used treatment method in

healthcare centers [1]. Injection is a common method for the ad-

ministration of pharmaceutical products, which are mainly in the
form of vaccines and powdered vials that should be used with an appro-
priate diluent [2]. Powdered vials are known as one of the most widely
used drugs in hospitals [3]. Typically, the lack of adherence to therapeu-
tic standards is associated with actual and potential risks for healthcare
providers and users, as well as society. According to WHO, some 16,000
million injections are administered each year in developing countries
(3-4 injections per person on average), among them more than 90% are
given for therapeutic purposes while 5-10% are given for preventive ser-
vices. The prevalence of unsafe injections ranges from 15% in Eastern
Europe to 50% in Asia. The annual rate of mortality from medical errors
1s 98,000, out of which 7,000 deaths are due to medication errors [4-5].
Medication errors are the 8th leading cause of mortality in the USA.
They affect one in 10 hospitalized patients worldwide [6]. Intravenous
injections account for the majority of medication errors. According to
Kaushal et al., 61% of medication errors in hospitals are related to intra-
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venous injections [7]. According to Anousheh
et al., nurses mentioned such factors as inap-
propriate shifts, insufficient staff and the lack
of appropriate equipment and facilities as the
causes of medication errors [8]. Given global
standards, including USP-797, and since in-
jections are administered into the vein, cere-
brospinal fluid, muscle, subcutaneous layers,
etc., drug composition and the mixture should
be done in a completely sterile setting [1, 2, 9,
10]. Nosocomial infections are among global
health issues, which affect both developing
and advanced countries [11]. They are seen
approximately in 10% of hospitalized patients,
mainly through contact and primarily via the
hands of healthcare workers [12]. These infec-
tions are among the major causes of mortal-
ity and increased rate of complications among
hospitalized patients. According to the reports,
nosocomial infections affect two million indi-
viduals and cause 19,000 deaths annually [13].
Nosocomial infections are among major hos-
pital-related health issues worldwide. Despite
great progress in the control and prevention of
nosocomial infections, it continues to remain
as the most important treatment complication,
which significantly causes death and increases
medical expenses [14]. The spread of nosoco-
mial infections from one patient to another is
often because medical personnel are not ad-
equately trained, contaminated equipment is
not carefully sterilized and disinfected, dis-
infectants are used inappropriately, there is
a shortage of healthcare workers, and nurses
lack sufficient time [15].

Since there is a high demand for daily in-
jection of powdered drugs in different hospi-
tal units, nurses have to spend a lot of time
on mixing process, causing a delay in doing
other tasks. Therefore, they have to work too
quickly to compensate for the delay, which
leads to higher probability of making errors.
Accordingly, the objective of this invention
was to accelerate the drug vial mixture, reduce
medication errors and nosocomial infections,
and save time.

Material and Methods

The powdered drug mixing device has two
general electronic and mechanical structures.
The mechanical structure works based on a
vibration mechanism and consists of a plate
(15%15 c¢cm?) and various vial holders with dif-
ferent diameters. This plate has two motors
opposite to each other to produce vibration in
two axes. The electronic system of the device
includes a control panel mounted on a 10x20
cm? plate. The control panel has 4 keys on four
corners of the plate. Key 1 (red) is used to in-
crease the rotation speed and vibration time.
Key 2 (black) is used to decrease the rota-
tion speed (down to 10) and vibration. Key 3
(white) 1s used to signal OK. Key 4 (green)
is used to manually start and stop the device
by keeping it pushed down and releasing it,
respectively. There is a screen (10%2 cm?) in
the middle of the control panel to display in-
formation. This device is equipped with infra-
red sensors to detect the correct location of vi-
als. When the sensors are in place, the device
starts working until the drug is fully diluted
(becomes transparent). It is also equipped with
a Bluetooth short range radio module that al-
lows remote control of the monitoring system
of the device. This technology allows the con-
trol of all four keys remotely. There are four
springs mounted on vial holding plate to uni-
formly distribute vibration across the plate.
The device is powered with a power adapter
(Figure 1).

Results

The drug mixing device invented by Yuhua
Li (2008) was comprised of a case body, a ro-
tating shaft, a swivel plate and a crank han-
dle. This system works based on a rotating
mechanism to dilute medication [16]. Osamu
Mizuno, Akinobu Okuda and Toheu Nakamu-
ra (2013) invented a drug mixing device that
includes a main rotating-base, a sub rotating-
base and a control unit. The main rotating base
includes a holding portion to hold medicine
and the sub rotating-base includes a holding
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Figure 1: Schematic Powdered Drug Vial Mixing Device
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portion to hold syringe. Rotating movements
place the syringe in a vial, containing pow-
dered drugs, to suck the desired amount of
medicine [17]. Klaus Glejboel and Frederik-
sen Morted Revsgaard (2008) invented a drug
mixing and infusion device, which includes a
holding portion to hold vial and a reservoir to
contain a liquid. Establishment of a connection
between these two parts shifts liquid towards
vial to dilute the medicine. Then, the medicine
moves to infusion outlet in a controlled way
[18]. Young-Duck Kwon and Seong Nyeon
Kim (2008) invented a drug mixing device for
vibrating and rotating a drug vial, containing

two or more different powdered drugs to mix
them. The drugs mixing device includes a de-
vice body, a motor, a vial holder, and a power
supply source. The device mixes or dilutes
powdered drugs by generating vibration and
rotation [19]. Bo Radmer, Louise Charlotte
Klok and Gunner Sie (2007) invented a drug
mixing device, which includes a holder to hold
vials and a reservoir to contain a liquid.

Discussion

The device starts working when a connection
is established between these two parts, and the
medicine is mixed with the liquid until it is
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diluted. After the completion of the dilution
process, the device is automatically turned off
[20]. In addition to these characteristics, our
invented device is equipped with an infrared
monitoring system to ensure complete solution
of the powdered medicine. It is also equipped
with a Bluetooth short range radio module to
remotely control all monitoring options.

Advantages

* Several vials can be diluted within a certain
time automatically or manually.

« Vibration intensity can be controlled by in-
creasing or decreasing the power of the motor.

* Vibration time can be controlled.

* Bluetooth short range radio module allows
remote control of all monitoring options of the
device.

* The infrared system allows the device to
operate automatically when infrared sensors
are in place until the drug is completely dilut-
ed (becomes transparent). Then, the device is
automatically turned off.

* It is a simple-to-use device.
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