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Today robots are used in almost all fields — manufacturing, agriculture,
medicine and military. There are robots assembling cars, surgical robots, drones,
for space exploration. Robots are any electromechanical machine that performs
a specific task. They can be autonomous or semi-autonomous. Robots are usual-
ly used whenever the task at hand is repetitive, dirty, hazardous or dangerous,
and since most laboratory work usually covers most of these aspects, it seems
essential for modern laboratory to use robots in order to increase efficiency and
productivity.

The aim was to develop a simplified concept of:

1) how laboratory work can be done through the use of robots, in particular
2 multifunctional robots which are the manipulator and the smart controller;

2) how these 2 robots can perform all the tedious tasks allowing a scientist
to escape wasting efforts on preparing and repeating experiments, since the ro-
bots would've already done that for him, and just concerning himself with the re-
sults and focusing on bigger picture and thus achieve more with less time.

Results and discussion

Some advanced laboratories already have versatile automated machines,
but they suffer from 2 drastic drawbacks:

1) extremely expensive (costing 10 000-100 000 $);

2) very specialized (only able to perform a few specific tasks).

It should be taken into consideration that some laboratory work would pose
a risk to a stuff because of manipulation with hazardous materials and microor-
ganisms. In order to work around this problem, robot should have a simple
modular design, that is capable of performing tasks, and thus can be mass-
produced. Since they are based on relatively affordable and available technolo-
gy, these robots would cost in the 1000s of dollars, and thus can be purchased by
all laboratories and each can program the robot according to their specific needs.

All laboratories have two things in common, the equipment and the scien-
tists performing the work and operating the equipment. The scientists can be re-
placed by the manipulator which can perform most of the scientist’s work such
as moving items around and manipulate some of the equipment, while the smart
controller monitors and controls most of the equipment. At the same time all
the robots send feedback about their status to a main computer.

Laboratory Manipulator «LabMan», which is under development, can be
either fixed (performing specific tasks) or mobile (performing multiple tasks
around the laboratory). The tasks can be either pre-programmed or controlled
directly via Wi-Fi so it can perform the tasks on its own if needed. Using
exchangeable grippers, «LabMan» can manipulate many different objects such
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as moving tunes and slides, mixing reagents and dispensing them into tubes,
microtubes, PCR or ELISA plates.

The Smart Controller is a microcomputer in addition to some accessories
(sensors and peripheral devices) which can be programmed to do any number of
tasks and connects to existing laboratory equipment, such as incubators, centri-
fuges, PCR machines, microscopes, ventilation systems. All robots «LabMan»
connect to a main computer from which they can be controlled and the whole
laboratory can be monitored, this computer can also connect to the internet, so
the lab can be controlled and monitored remotely.

Conclusions

Laboratory Manipulator «LabManx» was constructed and the concept of it is
application in diagnostic laboratory has been developed.

Honuc A.

Hcnoab3oBanue poOOTU3UPOBAHHBIX TEXHOJIOT A
B IUATHOCTHYECKHUX JT1a00paTOpUsX

Ceroausi poOOTHI HUCHOJB3YIOTCS IPAKTUYECKU BO BCEX 00JIACTSIX — MPO-
M3BOJICTBO, CEIHCKOE XO34MCTBO, MEAUIIMHA U apMusi. PoOOTBEI — 3TO M1000i#1
AIEKTPOMEXAaHUYECKUI ammnapaT, KOTOPbIM BBITIOIHIET OMPEIEICHHYIO 3a]a4y.
OHu MOTYT OBITh aBTOHOMHBIMH WJIH MTOJYaBTOHOMHBIMU.

enbs — pa3paboTaTh yNpoNIEHHYIO KOHIIEHIUIO: Kak JlabopaTopHas pado-
Ta MOXKET OBITh ClIeJlaHa MyTEeM HCIIOJIh30BaHUS POOOTOB, B YACTHOCTH, 2 MHO-
royHKIMOHAJIBHBIX pOOOTOB — MAHUMYJISTOPA U CMapT-KOHTPOJUIEpA.

Pa3paboTanHblii 3KCIEpUMEHTANbHBIA 00pasel] JIabopaTOPHOr0 MAaHUITYJIS-
topa «LabMan» MoxeTt ObITh (UKCHPOBAHHBIM (BBITIOJNHSAET KOHKPETHBIC 3a/1a-
4r) MO0 MOOHMIILHBIM (BBITIOTHIET HECKOJIBKUX 3aJ1a4 110 JlabopaTtopun). 3aja-
9l MOTYT OBITh 3aImpPOrpaMMHUpPOBAHBI M KOHTpoJupoBathes depes Wi-Fi.
YcrpoiictBo «LabMan» TakoBo, 9TO OH MOKET BBITIOJHATH Pa3HbIC 3aja4H . Tie-
PEKIIIOYCHUE CJIAiIoB, CMEIIMBAHHE PEareHTOB, pPacKamlblBaHUE KUIKOCTEH
B Mukponpooupku, [P win MDA mnanmersi. CMapT-KOHTpOIUIEp MPEaCTaB-
JseT co00H MUKPOKOMITHIOTEP BMECTE ¢ akceccyapamu (HaTdyukaMu U mnepude-
PUIHBIMU YCTPOMCTBAMHM), KOTOpPBIE MPHCOCAUHIIOTCS K CYHIICCTBYIOIIEMY
naboparopHomy obopynoBaHuio. Bee podoTsr «LabMan» moakirouarores k oc-
HOBHOMY KOMIIBIOTEPY U YEPE3 MHTEPHET MOT'YT KOHTPOJIUPOBATHCS YEpe3 ya-
JIEHHBIN JocTyn. Pa3paboTka MOXKeT ObITh aKTyalbHOU JJIsl BHIOJTHEHUS TPY/IO0-
€MKHX U MOHOTOHHBIX OIEpalnii.



