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Contamination by antineoplastic drugs is a common problem, with residues found on the skin of more than
a quarter of nurses who came into contact with patients on chemotherapy regimens. Surfaces in hospital
pharmacies, operating rooms, and treatment areas can also retain residues from antineoplastic drugs and
other pharmaceuticals. Once released into the environment, anyone in the area is at risk of ingesting them,
which could cause skin irritation and even long term complications, such as infertility, miscarriage, congenital
malformation, and leukemia or other types of cancer. Many drugs pose a significant danger to medical per-
sonnel, who are constantly working with them. Dangerous medicines include: cytostatics, antibiotics, antiviral
agents, hormone-like substances, etc. A new transfer system device (PYQ) protects medical personnel from

unsafe drugs.
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ntroduction. Working directly with or near

to unsafe drugs can lead to many unpleas-

ant consequences: skin rash, nausea, changes in
blood counts, impaired functioning of the repro-
ductive system (decreased fertility, problems with
bearing, premature births, spontaneous abortions,
congenital malformations), development of ne-
oplastic processes. And cytostatics can be found
in biochemical analyzes of all personnel who work
with the appropriate drug or in the same room.
It should be noted that the international agency
for the study of cancer has established long ago
that many chemotherapeutic drugs are oncogenes
or possible oncogenes. Once released into the envi-
ronment, anyone in the area is at risk of ingesting
them, which could cause serious complications. The
device is a preassembled syringe that prevents
medical professionals from hazardous drugs, drugs
contamination or air-bubble migration. Other
products on the market — transfer devices and sy-
ringes do not protect medical workers from haz-
ardous drugs as disposable sterile dispenser device.
Research Objectives and Methodology. The re-
searchers found several possible ways of getting
dangerous drugs into the body: through the skin, in-
halation route, ingestion (involuntary penetration of
the hand into the mouth), injection pathway (needle
prick, tools). Accordingly, dangerous manipulations
are distinguished: opening the vial with a needle to
dissolve or set the drug, removing the needle after
the preparation, transferring the syringe, inserting
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the needle into the vein or catheter, removing the
needle after the injection. An extremely high level
of contamination with preparations of all surfaces of
premises for their preparation and/or administra-
tion was also detected. Proper waste disposal is an
important safety factor. Wastes contaminated with
dangerous preparations should be stored separately
from other wastes in special closed containers.

The main purpose of this study is to provide val-
uable information on the effective design of trans-
mission systems in order to protect health workers
from the harmful effects of drugs. A disposable
sterile dispenser of the device is a system used
to transfer drugs from one reservoir to another,
while limiting the potential for aerosolization and
drug contamination. After being connected to the
reservoir, the device equalizes the pressure gra-
dient between the vessel containing the drug and
the syringe. The study includes the SolidWorks 3D
program to create a disposable dispenser device.

The existing dispensing method has the follow-
ing deficiencies:

— Complex technological process.

— A large number of medicaments are wasted.

— It’s easy to cause infection.

— Produces a large number of medical debris.

Disposable sterile dispenser device advantages:

— Simplified process control.

— Reduces the waste of medications.

— Prevents penetration of air and foreign ob-
jects.
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— Relevant for all categories of drugs (difficult
to soluble, antineoplastic).

— Reduces a large number of medical debris.

In choosing an appropriate system, it is im-
portant to take into account all available efficacy
data and to make an informed choice, as not all
CSTDs are equally effective in containing hazard-
ous medications. Examining and comparing the
design characteristics of different systems — in-
cluding differentiation of closed from air-cleansing
systems — is a key consideration in this choice.

Limiting exposure to hazardous drugs is im-
portant due to the potential for harm to pregnant
women and due to the increased risk of chromo-
somal abnormalities associated with hazardous
drug exposure in all health care workers.

Proposed disposable sterile dispenser device
designed for healthcare personnel.
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Fig. 1. Disposable sterile dispenser device

Materials:

Needle — Austenitic stainless steel.

Austenitic stainless steel is a specific type of
stainless steel alloy. Stainless steels may be classi-
fied by their crystalline structure into three main
types: austenitic, ferritic and martensitic.

Body — Polypropylene.

Polypropylene (PP), also known as polypro-
pene, is a thermoplastic polymer used in a wide
variety of applications. An addition polymer made
from the monomer propylene, it is rugged and
unusually resistant to many chemical solvents,
bases and acids.

Cover — Transparent polypropylene.

Fig. 1-1(a) shows proposed design as to create
a transfer device design to compare to other
devices.

Principle of operation. The disposable ster-
ile dispenser device has two needles. One needle
is connected to the container with the medicine
when the second needle is connected to the emp-
ty ampule. After that, the liquid is transferred
from the container to the ampoule by squeezing
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the container, thus preventing microbial ingress
into media-filled vials even after repeated inoc-
ulation. Since the disposable sterile dispenser no
further setup, quicker deployment times are avail-
able and thereby contributing to ease of use and
overall hospital productivity. After transfusion of
drugs from the container into the ampoule, the
drug transfer device can not be reused. The device
is disposable. On the ampoule there are no traces
of the drug, which allows you to safely store the
ampoules in boxes.
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Fig. 1(a). Disposable sterile dispenser device

(3D model)
)
; H
o
o)
3 & 6,40
(]
a Q
[ ]

Fig. 2. Cover for disposable sterile dispenser device

Fig. 2(a). Cover for disposable sterile dispenser device
(3D Model)
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Fig. 3. Cover and disposable sterile dispenser device
connected together (3D Model)

Conclusions. One of the modern and promis-
ing approaches to protecting medical personnel is
the use of closed systems for the dilution, mixing
and administration of drugs. Closed systems are
devices that mechanically prevent the drug and its
vapors from entering the system. The use of such
systems makes the administration of chemothera-
peutic drugs safer. In some countries, hospitals that
use closed systems have been able to weaken the
safety measures for nurses who administer chemo-
therapy drugs. This reduced the costs of the hospi-
tal and made it possible to make the process of ad-
ministering drugs less frightening for patients. The
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Hepesenayk /1.0., Shi Guangtian
Jlanpuwsroycbkuit TparcnopTHMII yHiBepcuTeT, ParysbTeT MaIIMHOOYIYBaHHA

3ARPUTA CUCTEMA IIPUCTPOIO TIEPEJAYI JIRIB

Anoranisa

3a0pyaHEeHHA TPOTUIIYXJIVHHUMI IIperapaTaMy € BiZJoMOI0 mpobjeMoro. SaJMIIKM IIpenapaTiB BUABJIAIOTH-
cA Ha IIKipi Oinbln Hidk YBepTi MexacecTep, AKI KOHTAKTYIOTh 3 IalieHTaMy Iif dac ximiorepamii. IToBepxHi
B JIIKAPHAHMX aITeKax, OIepallifiHyX, 30HaX JIKYBaHHA TAKOXK MOXKYTb 30epiraTy 3aJIMIIKM IPOTUILYXJIVH-
HUX IIperaparTiB Ta iHIMMX JKapcbKMUX 3aco0biB. IcHye iiMOBipHiCTB, 1110, mepebyBarouy B HAaBKOJIUITHbOMY
CcepesIoBUIL, TaKi 3aMIIKM MOYKYTh BUIIAJKOBO IIOTPAIINTY BCEPEAVHY OPraHiZMYy JIIOAMHIY, 110 MOYKe BUKJIV-
KaTy PO3JpaTyBaHHA IIKipM i HABITH TOBrOCTPOKOBI YCKJAJHEHHHA, Taki AK 0e3ILIiansa, BUKUIeHb, BPOIKeH]
BaaM PO3BUTKY 1 Jieliko3 abo i tumm paky. baraTo JikiB CcTaHOBJIATL 3HAUHY Hebe3neKy A MeOUUHO-
TO IIepPCOHAJy, AKMII IOCTiiHO mpaloe 3 HuMK. HebeaneuHi JliKM BKJIOYAIOTH: IIMTOCTATUKM, aHTUOIOTUKM,
npoTMBipycHi 3acobu, ropMoHONIOnoOHMEe pedoBymHM i T. 1. HoBuil mpucTpiii cucreMy IepeHeCeHHA 3aXUINAE
MeIVYHUI IIepCcoHaJ Bij Hebe3nmewHMX JIiKiB.

KurouoBi caoBa: 3abpynHeHHA MeayKaMeHTaMy, OOHOPa30BMil CTEePMIIbHNI AVICIIEHCED, IIPYCTPifl IepeHocy.

Hepesenuyk JI.A., Shi Guangtian
Jlanpwxroyckuit TpaHCIOPTHEBI yHUBEPCUTET, PaKyJIbTET MAIINHOCTPOSHNA

3AKPHITAA CIICTEMA YCTPOJICTBA NEPEJAYM JEKAPCTB

AnHOTaIA

3arpsasHeHNe IIPOTMBOOIIYXO0JIEBBIMY IIpelapaTaMy ABJIAETCA M3BECTHON mpobisemoir. OcTaTKM IIpenapaToB
o0Hapy’KMBAIOTCA Ha Koyke 0Oojlee 4WeM UYeTBEpPTM MeJicecTep, KOTOpble KOHTAKTUPYIOT C IAaIlMeHTaMU BO
BpeMA XUMMoTepanuy. IIoBepXHOCTM B OOJBHMYHBIX alTeKaX, ONEPallVIOHHBIX, 30HAX JIeUeHMA TaKiKe MO-
TyT COXPaHATb OCTATKM IIPOTMBOOIIYXOJEBBIX IIPENapaToB M APYIUX JeKapCTBeHHBIX cpexacTs. CyllecTByeT
BEPOATHOCTb, YTO, HAXO/ACh B OKPYJKaloIllell cpefie, TaKye OCTATKM MOTYT CJIyd4aiiHO IIONacTb BHYTPb opra-
HI3Ma 4eJIOBEKAa, YTO MOJKET BBI3BBATBH pasApaskeHue KOKIU U JJaske JOJITOCPOYHBIE OCJIOMKHEHNs, TaKMe Kak
Hecrronye, BEIKMIBIII, BPOXKAEHHbIE TIOPOKM PA3BUTUA U JEHKO3 MM APYTrMe TUIBI paka. MHorre HapKOTHU-
KJ IIPEJICTABJANT 3HAYMTENBHYIO OIACHOCTb AJA MEeIVIIMHCKOrO IIepCOHaja, KOTOPhI IOCTOAHHO paboraer
¢ HuMu. OnacHble JeKapCTBa BKJIIOYAIOT: IUTOCTATUKM, aHTUOMOTMKY, IIPOTUBOBUPYCHBIE CPEJCTBA, TOPMO-
HOIIOI00HBIE BelrecTsa 1 T. A. HoBoe ycTpoMCcTBO cucTeMBl IepeHoca 3allMINaeT MEeIUIIMHCKNI IePCoHaJ OT
He0e30IIaCHBIX JIEKAPCTB.

KioueBble ciioBa: 3arpssHeHNe MeJUKaMeHTaMM, OJHOPA30BBbIN CTEPUJBbHBIN AMCIEHCED, YCTPOMCTBO
IlepeHoca.
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