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PASPABOTKA ABTOMATOB JJIAA BBIIAYU U ITIPUEMA ITPOBUPOK
JJIs1 AHAJIN30B

MOoOCKOBCKHI HAyYHO-TTPAKTHUYECKHUI HEHTP J1aOOpaTOPHBIX UCCIIe0BaHMi JlenapTamenTa 3apa-
BOOXpaHeHus ropoaa Mocksbl, MockBa, Poccus

L]ens. Pa3paboTka aBTOMAaTU3MPOBAHHON CHCTEMBI BBIIAYHM U MPUEMa IPOOUPOK ISl aB-
TOMAaTHU3aI[UH PYTHHHBIX OIEPallui, OCYIIECTBISIEMbIX JIAOOPATOPHBIM TIEPCOHAIOM Ha TpeaHa-
JUTAYECKOM JTaIe.

Mamepuanvt u memoosi. J1nst paboThI OBLIM WCIOIB30BAHBI METOIBI MHKEHEPHOTO TPO-
eKTUpoBaHus, 3D-MonenupoBaHusi, MPOrPAMMHUPOBAHMS M HMHTETPAIlMM allapaTHBIX U MpO-
IpaMMHBIX KOMIIOHEHTOB. Pa3pa0oTka ammapaTHON 4acTH KOMIUIEKCA OCYIIECTBISLIACH C MPH-
MEHEHHEM MeTOA0B 3D-MoAenupoBaHus B CHEIHMAIHM3UPOBAHHOM IPOTPAMMHOM O00ECIIEYeHUHN
(SolidWorks), mporpammupoBanus B cpene Python u B cpege C++. MeTo1bl UCIIBITAHUN BKJIIO-
yanu (QYHKIIMOHAIFHOE TECTHPOBAHUE OTIENBHBIX MOJYJEH, MPOBEPKY MEXaHUYECKOH Ha/Iek-
HOCTH, UHTETPAIIMOHHOE TECTHPOBAHUE COBMECTHOM pabOThl KOMIIOHCHTOB M MMHUTALIUIO Pabo-
YHX CIICHAPHUEB BBIJIAYX U MIPHEMa IPOOHUPOK.

Peszynomamei. Pa3zpaboTan U pean3oBaH MPOrpaMMHO-ANIIAPATHBIA KOMIUIEKC, COCTOS-
UK U3 ABYX aBTOHOMHBIX YCTPOMCTB: aBTOMATa BBIIA4M M aBTOMAaTa mpuema npobupok. M3ro-
TOBJICHBI YETHIPE THUIIA MEXAHMU3MOB BBIZIAYM IPOOUPOK, MOAYJIb IIPHEMa C TPeMsI KaHaJIaMH JIJIs
pa3HBIX THIIOB IPOOMPOK, OJBEMHAS OCh U POOOTa-MAaHUITYJISATOPA, XOJIOAMIBHAS Kamepa C
TPeMsl BBIIBM)KHBIMU TIOJIKAMH BMECTHMOCTBIO 710 12 IITaTUBOB Ui POOUPOK, a TAKXKE MOJH-
(UIMPOBAHHBINA ATUKETUPOBIIMK JUII HAHECEHUS IITPUXKOIOB HAa MPOOUPKHU ITUAMETPOM 10 25
mM. [IpoBeieHbI UCTIBITAHUS BCEX Y3JI0B alapara BbIAaud M MpUeMa, MOITBEPAUBIINE UX pado-
TOCIIOCOOHOCTD U COOTBETCTBHE TEXHUYECKUM TPEOOBAHUSM.

3axnouenue. PazpaboTaHHBIA KOMILIEKC MPEACTABIAET COOON rOTOBOE pEIIeHUE s aB-
TOMAaTH3aI[MH TPEAHATUTHYECKOTO dTarna JabopaTOPHON JWAarHOCTUKH W PEKOMEHAyeTCs K
BHE/IPEHUIO B KJIMHUKO-IUArHOCTUYECKUX JabopaTopusx. IIpuMeHeHue naHHOrO KOMILIEKCa
MO3BOJISIET CHU3UTH OO PYYHOTO TPYAd, MUHUMH3UPOBATH OMIMOKH WACHTH(HUKAIMA U Map-
KUPOBKH, COKPATUTh BpeMs 00pabOTKH OMOMAaTepHanoB, a TaKKe yIYUIIUTh YCIOBHUS UX XpaHe-
HUSL.

Knrouesvie cnosa: pazpaboTka MEIUIIMHCKOTO 00OPYIOBaHMS, aBTOMATU3AIIMs, TpeaHa-
JUTUYECKUN 9Tar, JjJabopaTopHas IWAarHOCTHKA, MEXaHWU3Mbl BBIJIAYM TPOOUPOK, pPOOOT-
MaHUMIYJATOP, CUCTEMa XpaHeHus Onomarepuanos, uaterpanus ¢ JINC.
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DEVELOPMENT OF VENDING MACHINES FOR DISPENSING AND
RECEIVING TEST TUBES
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Aim. Development of an automated system for issuing and receiving test tubes.

Materials and methods. The methods of engineering design, 3D modeling, programming
and integration of hardware and software components were used for the work. The hardware of
the complex was developed using 3D modeling methods in specialized software (SolidWorks),
programming in Python and C++ environments. The test methods included functional testing of
individual modules, verification of mechanical reliability, integration testing of component col-
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laboration, and simulation of operating scenarios for dispensing and receiving vials.

Results. A hardware and software complex was developed and implemented, consisting
of two autonomous devices: a dispensing machine and a tube receiving machine. Four types of
tube dispensing mechanisms have been manufactured, a reception module with three channels
for different types of tubes, a lifting axis for a robotic arm, a refrigerator with three pull-out
shelves with a capacity of up to 12 test tube stands, and a modified labeling machine for apply-
ing barcodes to test tubes up to 25 mm in diameter. Tests of all units of the delivery and recep-
tion apparatus have been carried out, confirming their operability and compliance with technical
requirements.

Conclusion. The developed complex is a ready-made solution for automating the preana-
Iytical stage of laboratory diagnostics and is recommended for implementation in clinical diag-
nostic laboratories. The use of this complex makes it possible to reduce the proportion of manual
labor, minimize identification and labeling errors, reduce the processing time of biomaterials,
and improve their storage conditions.

Keywords: development of medical equipment, automation, preanalytical stage, laborato-
ry diagnostics, mechanisms for dispensing vials, robotic arm, biomaterial storage system, inte-
gration with LIS.
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