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OcMoMeTpus SBISETCS aHATUTHYECKUM HHCTPYMEHTOM,
KOTOPBIN B HACTOSIILEE BPEMSI LIMPOKO IPUMEHSETCS B KIU-
HUYECKON ANarHOCTHKE, MUKPOOHOIOTUH, ONOTEXHOIOTHH.
B xprobunonornu ocmornueckue 3¢ GeKThl UTParoT KIroye-
BYIO POJIb Ha BCEX ATanax KPHOKOHCEPBUPOBAHUSI, OIIpeie-
T TpaHCMEMOpaHHBIE TOTOKH MOHOB M BOJBI B KIIETKE,
TEMIIepaTypy 3aMep3aHusl BHE- U BHYTPHKICTOYHON CPEIbI,
CTPYKTYPHYIO OpPTaHU3aILMIO MIa3MaTHYECKUX MeMOpaH,
KOH(QOPMAIMOHHYI0 CTa0WIHbHOCTh BHYTPHUKIETOYHBIX
KOJUIOMJIOB U MHOTOE JIPYTOE.

Ha ceromusmHuii 1eHb Ha pBIHKE HAYYHOTO 00OpY-
JIOBaHMSI TTOSIBIISIETCS BCE OOJIbIIEe KOJIMIECTBO OCMOMETPOB,
pa3pabOTaHHBIX IS PEIICHNS! KOHKPETHBIX HAYUHBIX 33/1a4.
HawnGomnb1ree pacripoctpaneHue n3-3a HaIe)KHOCTH U IIPOC-
TOTBI B UCIOIB30BAHUY MTOTY4MIA OCMOMETPBI, OCHOBAHHBIE
Ha U3MEPEHHHU MOHIKEHUS TOUKU 3aMep3aHHs HCCIeay-
emoro pactBopa. Kprockonudecknue 0cMOMETPBI, IPHUMEHSI-
eMBble JUI pyTUHHBIX KIIMHUYECKIX aHAIU30B, He TPeOyIoT
BBICOKOH TOYHOCTH M3MEPEHUN U OrpaHUYEHbI IOIpELl-
HOCTBIO0 M3Mepenuit £4...430 MOcMm, B TO BpeMsl KaK B KPHO-
OHOJIOTUYECKUX UCCIIEOBAHMUSX CYILIECTBEHHBIMH SIBIISIOTCS
6oree HU3KUE U3MEHEHHs OCMOJLUIBHOCTH (£0,1...+2 MOcMm),
BBI3bIBAEMBIC BHIOPOCOM MIIH ITOTVIOIIEHUEM KIIETKaMH MUK-
POKOIIMUYECTB OCMOTHYECKH AKTHBHBIX BEILIECTB U BOABI.

Lenb paboTs! — aHaIM3 HaKTOPOB, ONIPEACIISAIOINX TOY-
HOCTb U3MEPEHUN TeMIEPaTyphl 3aMeP3aHHs PACTBOPOB B
KPHOCKOIIMIECKOM OCMOMETpE, ¥ pa3paboTka npubdopa s
pEerUCTpalii MaJIbIX M3MEHEHUH OCMOJISIPHOCTH OHOJIOTH-
YECKUX JKUIKOCTEMH.

YCTaHOBIIEHO, UTO TOYHOCTH U3MEPEHHUS TEMIIEPATyPHI
3aMep3aHus 3aBHCHUT OT TEIJIOEMKOCTH TEPMOU3MEpPH-
TEJIBHOTO JIEMEHTa OCMOMETPA U BPEMEHH YCTaHOBIICHUS
TEIUIOBOTO PAaBHOBECHS MEXKIY TEPMHUCTOPOM H HCCIEaY-
€MBIM pacTBOPOM. TOUHOCTB U3MEPEHHS TEMIIEPATyPBI BO3-
pacTaet IpH yBeJIMYEHUH BPEMEHU U3MEPEHHUS B PE3YIbTaTe
YCTaHOBJICHHS TEIJIOBOTO OallaHca MEXIy TepMOH3Me-
PHUTEIBHBIM 3JIEMEHTOM U pacTBOpOoM. [1Jist 3TOro HeoOXo-
JUMO YBETHYHUTB BpeMsi KPHCTAIIIM3aLUU PACTBOPA B KPHO-
CKOITMYECKOM OCMOMETPE.

B pa3paboraHHO#1 HAMH KPHOCKOITHYECKON sTueiKe Bpe-
M KPUCTAJTH3AIMH HCCIEAYEeMOTr0 pacTBOPa YBEIUUEHO
3a C4eT yMEHBIICHUS TeII000MeHa TYeHKHU ¢ BHELITHEH cpe-
JIOW ¥ YMEHBILIECHUS TeIUIOEMKOCTH KOHCTPYKTHBHBIX dJIe-
MEHTOB s4eiiku. PazpaboTanHast KpHoCKoUUecKas sueiika
MTO3BOJIIJIA MONTYYUTh CIEIYIOIINEe TeXHUYECKHEe Xapak-
TEPUCTHKH MpUOOpa: MOTrPEeIIHOCTh U3MEPEHUS TeMIIe-
parypsl 3amep3anust +0,005°C, 94To COOTBETCTBYET MOTper-
HOCTH U3MEHEHUsI 0OCMOTUYECKOM KOHLIEHTpauuu +2,5 MOcM;
00beM obpazna 0,12 MIT, KOTOPBIH COITOCTABUM C TEXHHYEC-
KHMH XapaKTepUCTUKaMU Hay4YHBIX IPHOOPOB 1OJO0OHOTO
KJIacca, CyHIeCTBYIOIIMX Ha PHIHKE KPUOCKOIMYECKHX OCMO-
METpOB.
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Osmometry is an analytical tool that is widely used in
clinical diagnostics, microbiology and biotechnology. In
cryobiology osmotic effects play a key role during all the
cryopreservation stages determining ion and water trans-
membrane fluxes in the cell, freezing temperature of extra-
and endocellular medium, structural organization of plasma
membranes, conformational stability of endocellular colloids
and many others.

Today in the scientific equipment market the quantity of
osmometers designed for solving the specific scientific prob-
lems is increased. The osmometers based on the freezing
point depression measurement of investigated solution have
the widest propagation because of the reliability and simpli-
city when using them. Cryoscopic osmometers applied to
routine clinical analyses do not require a high accuracy of
the measurements and accuracy limitation is +4..£30 mOsm,
while in cryobiological researches lower changes of osmo-
lality (+0,1...£2 mOsm), invoked by emission or absorption
of microquantities of osmotically active compounds and wa-
ter by cells are essential.

The purpose of the given work is to analyze the factors
determining an accuracy of the freezing temperature measu-
rements of solutions in cryoscopic osmometer and on this
base the development of the device for recording a low os-
molarity changes of biological fluids.

It is established, that accuracy of freezing temperature
measurement depends on capacity of the heat-variable resis-
tor of the osmometer and time during the heat balance bet-
ween thermistor and investigated solution will be set. Tempe-
rature measurement accuracy increases with an augmenta-
tion of the measurement time as a result of the heat balance
setting between the heat-variable resistor and solution. For
this purpose it is necessary to increase the solution crystal-
lization time in cryoscopic osmometer.

In the designed by us cryoscopic well the crystallization
time of investigated solution is increased at the expense of
reduction of heat exchange with an environment and de-
crease in heat capacity of structural component of the well.
Designed cryoscopic well has allowed to receive the follow-
ing technical characteristics of the device: inaccuracy of
freezing temperature measuring is +0.005°C, that corresponds
to an error of change of osmotic concentration £2.5 mOsm,
volume of the sample is 0.12 ml, that is comparable to techni-
cal characteristics of scientific devices of the similar class
existing in the cryoscopic osmometers market.
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