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Improvement of Temperature Precision in Embryo-Incubator Chamber by Reducing

Fluctuations
Giorgi Andriadze Department of Biomedical Engineering, Georgian Technical University, Georgia, 0160,
Thbilisi, 77 M. Kostava str,
E-mail: andriadze.g@gtu.ge
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T. Zhorzholadze, Embryologist of Georgian-American Reproductive Clinic ReproART
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Abstract. Temperature is one of the parameters that affects development of embryos. Therefore, it is important
to keep stability of temperature in the chambers of embryo-incubators. In modern incubators, some accuracy of
temperature has been achieved, although fluctuations are not eliminated yet. The aim of this research was to improve
temperature accuracy by reducing of fluctuations.

In modern benchtop incubators, a heating element is switched on and automatically shuts off when the desired
value is reached. The heating element continues to heat up to a certain temperature after switching off, and the
reverse process takes place during cooling. Inappropriate temperature may adversely affect the embryo.

To control temperature more precisely, a new principle with infrared sensor has been developed, where power
to heater is supplied with different PWM duty cycles. As the results, much more stable temperature with less

fluctuations were achieved in comparison to modern systems using thermocouples and thermistors.

Key words: embryo cultivation; embryo-incubator; gradient infrared sensor; in vitro fertilization; PWM;

temperature fluctuation.
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IToBsImeHNe TOYHOCTH TEMIIEPATYPhl B KaMepe SMOpHO-UHKyOaTOpa 3a CYeT yMeHbIIeHH
bnyxryamunu

Teopruit Aampuanse JemapraMeHT ~ GUOMEJZWLIMHCKON  HHXKeHepUW, ['PDysMHCKMIT  TeXHUYeCKUi
yHusepcuret, I'pysus, 0160, Téwiucu, yi. M. Kocrasa, 77
E-mail: andriadze.g@gtu.ge

3suag 'ypuxas JemapraMeHT  OMOMEZMIIMHCKONH  WHXeHepuU, |PY3HHCKHH  TeXHUYeCKHil
yuusepcuret, I'pysus, 0160, Téunncu, yi. M. Kocrasa, 77
E-mail: z.gurtskaia@gtu.ge

PeriensenTsr:
A. Ko6uamswmnm, npodeccop dakynsrera nHbopMaTUKY U cucreM yupasiaenus ['TY
E-mail: anakobia@hotmail.com
T. XKopxomazze, sMEGPHOIOT TPY3SHHO-aMEPHKAHCKOM PeIIPOSYKTUBHOM KINHUKY ,,ReproART*

E-mail: temiko@hotmail.com

Amnnoramua. Temneparypa — OZUH U3 IAPaMETPOB, BAUAIINX Ha Pa3BUTHE SMOGPUOHOB. IlosTOMY 4pesBrraaiino
BOXXHO COXpaHeHUe CTAaOMIBPHOCTH TeMIIEpPaTyphl B KaMepe 5MOpHO-HMHKybOaTopa. B coBpeMeHHBIX MHKyGaTOpax
IOCTUTHYTa HEKOTOpas TOUYHOCTh TEMIIEPATyPhl, XOTH (GIYKTyalluu BCe ellle He ycTpaHeHsI. Llenbio ncciefoBanus
OBLIIO TOBBIIIEHIIE TOYHOCTU TeMIIEPATyPHI 32 CUeT yMeHbIIeHH QIyKTyalluu.

B coBpeMeHHBIX HACTOJIBHBIX HHKyOaTOpax HAarpeBaTEJbHBIM JJIEMEHT BKIIOUAETCA U AaBTOMATUYECKU
BBIKJIIOYAETCA IIPU JOCTIDKEHUH JKeJIaeMOro 3HaueHus. HarpesaTeIpHBII 5JIeMEHT IIOC/IE BRIKIIOUEHUA IPOJOJDKAET
HarpeBaThCs [0 OIpefeeHHON TeMIepaTyphl, a IPU OXJIAXKAEHUH IIPOUCXOZUT ob6paTHbli mporecc. Heco-
OTBETCTBYIOIIASA TeMIIEPATypa MOXKET HeTaTUBHO IIOBJIUATH Ha SMOPHUOH.

Jlnsa Goee TOYHOTO KOHTPOJISA TEMIIEPAaTypsl GBLT pa3paGoTaH HOBbIM IPUHITHII, KOTOPHIH BKJIIOYAeT IOJAdy
IUTAaHUA HAa HAarpeBaTeNbHBIN 3J€MEHT IIPH PasHBIX TeMIIepaTypax C pasHsIMH paboummu nuxiaamu [IHM.
VHdpaxpacHbIil JaTYUK HCIIOIB30BAJICA AJIA U3MEpPEeHHI TeMIepaTyphl. B pe3ysbraTe JOCTUTHYTO ropaszfo Goiee
cTabuIbHas TeMIIepaTypa C MEHBIIUMY QIYKTyalusIMU ITO CPAaBHEHUIO C COBPEMEHHBIMU CHCTEMAaMHU, HCIIOIb3YI0-
UMY TEPMOIIAPHI I TEPMUCTOPHIL.

KirioueBbie cn0Ba: rpaguent; nHGpaKpacHbIN AAaTINK; KyJIbTUBAPOBAHNE S9MOPHOHOB; GIyKTyaLus TeMIepa-

typsr; IIIMIM; sxcTpakopropaibHOe OILIOLOTBOPEHE; SMOPHO-HHKY6ATOP.
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