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Abgtract: Filament production is a demanding process, whieldecided to optimize by designing a laminar bothis
scientific study. From a number of designs, we disgtito choose a purposeful design for the futurstroction of the
laminar box. The production of filaments takes plaa a filament maker, which must be placed ima@rar box. The
laminar box then provides ideal conditions in theduction process, such as the optimum ambienteesyre, which
according to standards should be in the range t6 19 degrees Celsius. Furthermore, this laminaridequipped with
a thermometer, hygrometer and control unit. Alhtdcal specifications are written in this sciewtifitudy. The study
contains a number of illustrations for a betteaidEne laminar box represents a significant coatidin to the production
and optimization of the conditions for the prodantbf biomedical filaments. His design is unique &ilows from the
scientific research of the authors of the sciemsfudy.

1 Introduction The laminar box can be also defined as a laboratory

The production of filaments can also be charaaeriz Station designed to work in dust-free, sterile ¢oos.
as a Several_step process (ﬁgure 1) from Obtamlheg The use of laminar boxes is broad-spectrum. Laminar

material in the form of pellets through drying axtrusion Poxes are mainly used in applications of opticaket,
of the filament itself on a filament maker. semiconductor and electronic technologies. Thegdesi

the laminar box is designed to prevent contact i
external environment and thus ensure the proteaion
researchers as well as the researched materialt Mos
laminar boxes are equipped with a HEPA filter, tigio
which air is sucked in and blown out by a very sthpo
laminar flow towards the user outwards. Anotherangnt
function is to ensure the protection of the product
(workspace) against particles. The picture sholasanar

box, which is equipped with two filters, a fan,anintake

Figure 1 Optimized production process
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and an air extraction opening. The constructiorthis
laminar box is simple and practical with transparealls.

Pre-filter

Fan / Blower

Room Air
Intake

Main Filter

Figure 2 Laminar box [1]

Laminar boxes can be equipped with UV light, whicltonnection. Air recovery in the laminar box is eeslby
has the task of sterilizing the working environmefthe twelve fans, which supply and discharge air
laminar box. The unit with UV light is equipped it
timer and a sensor that prevents exposure to Uldtiad
when lifting the door [1-6].

1.1 Laminar box design

As part of improving the quality of biomedical fiteent
production, we at the Department of Biomedics
Engineering and Measurement proceeded to our o\
design of a laminar box called Biomedic laminar.bdée
made the model of the laminar box in the 3D modgelin
program SketchUp, the interface of which can be $ee
the picture. The laminar itself stands out wittsitaple and
practical design (figure 3a and figure 3b). The pant
dimensions ensure trouble-free handling when ojpgrat
the filament maker in the production process. Tteeile
environment is ensured by insulation. It is made ¢
aluminum profiles and plexiglass with a thorougt.

Figure 3a Laminar box design
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Figure 5 A side view

Figure 3b Laminar box design The table 1 shows more detailed technical
specifications and dimensions of the laminar box.
The interface of the 3D modeling program SketchUp Table 1 Technical specifications
perfectly fulfilled its purpose in the design ofsthunique Designation of laminar Biomedic laminar box
laminar box. box
Width 1000 (mm)
I Height 1000 (mm)
Deptt 500 (mm)
Air inlet With 6 power fans
Air outlet With 6 power fans
Optimum working 18-19°C

environment tem peratu

2 Conclusions
This scientific study has a contribution in thddief
material extrusion and provides a theoretical desigh
real solutions for the construction of a laminax.bét the
end of this study, the authors point out the camiion of
N —— — research. Filament production is gaining more armdem
Figure 4 3D modeling program interface prominence. Therefore, the production conditionsnca
be neglected. The future of the use of filamems i the
The laminar box is equipped with a thermometeproduction of biocompatible implants through additi
hygrometer and control unit. Control is provided the technology. The study describes technical spetifica
open-source Adruino UNO platform and the AdruindID that indicate success in the production and udanoihar
program via a computer. The platform is locatedaim box.
electrical protection chamber attached to the whlihe
laminar box. The side view of the Biomedic lamibax Acknowledgement
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