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Abstract: The method of evaporation and crystallization of biological fluids for diagnostic
purposes is now widely used, and much attention is paid to the study of the prospects of analysis.
Increasing the use of biological fluid (saliva) in clinical analysis can help speed up the diagnosis.
The main directions of research on the evaporation and crystallization of biological fluids (saliva)
(the disappearance of the liquid system during the transition to the solid phase) depend on the
substances present in the liquid and their amounts. to study the possibility of informing the process
of intermolecular composition of biological fluids, which occurs during the dehydration process.

Keywords: Biological fluid, evaporation, form element, crystallization.

Relevance of the study. Biological fluid is a complex tool that reflects the dynamic stability of
the body's internal environment, however, oral fluid can have different, physicochemical and
biological properties under the influence of various factors and is one of the indicators of the body's
reactivity. An important argument for the use of fluid in diagnosing the functional state of the body
is the simplicity of the process of obtaining biological fluid.

Numerous scientific findings have led us to conclude that human body fluids (saliva) are a unique
substance with great potential for use in basic research and medical diagnostics.

The widespread use of physical changes in the evaporation of biological fluids and methods for
estimating the solid phase in laboratory diagnostics, as well as the availability of information, is one

of the current problems under study.
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The purpose of the study. Currently, the method of evaporation and crystallization of biological
fluids for diagnostic purposes is widely used, and a great deal of attention is paid to the study of the
prospects of analysis. Increasing the use of biological fluids (saliva) in clinical analysis can help speed
up the diagnosis.

Typically, when using this method, the physical processes that take place during the evaporation of a
certain amount of biological fluid (saliva) under test, which takes the form of droplets, and the
sediment in the form of a solid phase formed after evaporation (facies) morphology is studied.
Biological fluid (saliva) can be a source for studying human DNA and clinical analysis in the body
because the composition of certain molecules in saliva reflects their concentration in the blood. Using
saliva for various laboratory tests, especially in children and the elderly, is much simpler, safer, and
cheaper than using blood for testing.

The main directions of research on the evaporation and crystallization of biological fluids (saliva)
(the disappearance of the liquid system during the transition to the solid phase) depend on the
substances present in the liquid and their amounts. and to study the possibility of informing the
process of intermolecular composition of biological fluids, which occurs during dehydration.

Research method. Every day, a person excretes 1-1.2 liters of body fluids (saliva). The main
components of biological fluid (saliva) are water, mucus, proteins and inorganic substances. Human
saliva contains 99.4% water and 0.6% various substances (dry matter). The dry residue contains about
0.2% inorganic and 0.4% organic matter. Inorganic substances in biological fluids (saliva) contain
sodium, potassium, calcium, and other trace elements. Organic matter in biological fluids (saliva)
consists mainly of proteins and salts. The following method has been developed to study the
evaporation of biological fluids and the structure of the solid phase. Biological fluid with a volume
of 1 mm3-10 mm?3 is dropped horizontally on a flat glass. The diameter of one drop is in the range of
2-5 mm, and the temperature is observed at a temperature of 22 °C and without changing the relative
humidity. Methods for evaluating the evaporation process and solid phase of biological fluid (Figure
1 (a) - view from the horizontal position, Figure 1 (b) - view from the vertical position) are widely
used in laboratory diagnostics [1.2] .

The process was first studied by placing a biological liquid in a glass beaker in the form of a drop,
and from the initial appearance, i.e., from the evaporation process to the solid phase. If a drop of
liquid is placed on the surface of a clean glass window, its height decreases during evaporation, the
diameter of the base does not change during drying. Takes the view state in Figure 2 (b).
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1- picture

To study this process, we used a modern biological microscope that can meet the requirements of the
time, the main function of the microscope is not only to show the object in an enlarged view, but also
to take pictures, transfer the captured object to the screen, Determining the parameters consists of
creating a video image.

The size of a rainbow-shaped biological fluid (saliva) is determined by its height and the radius of its
base.

To calculate the volume of a rainbow-shaped biological fluid S
(saliva) rising into the air as a result of evaporation from the s
surface in a unit of time, we can include the following formula
v="V/t
v —volumetric velocity formed by the evaporation of biological fluid (saliva),
V' —The volume that evaporates from a rainbow-shaped sample,
t —the time required for a certain volume of biological fluid to evaporate.
From our observations, it can be seen that the sample dripped on the glass began to form shaped
elements from the edge to the middle.
After mixing the biological fluid (saliva) and the substance contained in it (a mixture of 0.9% NacCl),
the rate of formation of the form element in it was determined.
9=S/t

we can get by the formula
S —the distance from the end point of the sample to the center
t —the time taken for the droplet-shaped sample to form a droplet on the glass.

Object of inspection. The object of our study was a sample of a mixture of NaCl with a
concentration of 0.9% in the amount of biological fluid (100% Biological fluid (saliva)) in the human
body (50% of this biological fluid (saliva)), and pure 0.9%. Taking a sample of NaCl, a drop of it was
dropped on a glass beaker using a pipidka, and the processes that take place in it, that is, the volume
of liquid that evaporates from its surface over time and the formation of shaped elements, are
connected to a computer. The following results were obtained by observing under a microscope
(horizontal and vertical position).

The result of the inspection.

Amounts of biological The central The radius of | the time required for a certain
fluid and NaCl solution height of the | the base (mm) | volume of biological fluid to
drop (mm) evaporate (minutes)
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100% saliva, 0.9% 0,899 2.112 36
concentration
NaCl is not present.

50% saliva, 50% NaCl in 0,899 2.112 42
0.9% concentration
100% NacCl, 0.9% 0,899 2.112 45

concentration, no saliva.
Using the data in the table, we determine the volume of the biological fluid and the volume rate
formed by the evaporation of the biological fluid using the above formulas and the rate of formation
of the form element.

Volumetric velocity of biological fluids

Amounts of biological | drop size (mm®) the time required for a Volumetric
fluid and NaCl solution certain volume of velocity of
biological fluid to biological fluids
evaporate (minutes) (mm3/minute)
100% saliva, 0.9% 6,68 36 0,185

concentration
NaCl is not present.

50% saliva, 50% NaCl in 6,68 42 0,163
0.9% concentration
100% NaCl, 0.9% 6,68 45 0,148

concentration, no saliva

the rate at which a formal element is formed

Amounts of biological The radius of the time required for a formation
fluid and NaCl solution | the base (mm) certain volume of element rate
biological fluid to (mm/min)
evaporate (minutes)
100% saliva, 0.9% 2.112 36 0,0587

concentration
NaCl is not present.

50% saliva, 50% NaCl in 2.112 42 0,0515
0.9% concentration
100% NacCl, 0.9% 2.112 45 0,0469

concentration, no saliva
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Volumetric velocity of formation element rate
biological fluids (mm/min)
(mm3/minute) e

! 0,0587
0,2 0,185 0,163 0.148 0,06 0,0515 0,0469
0,04
0,1
0,02
0 0
1 2 3 1 2 3

It can be seen that as a result of changes in the amount of a substance present in a biological fluid, its
rate of dehydration and solidification, that is, the rate of formation of the element and the rate of
volume of the liquid, decreases.

Conclusions. In the study of the process of dehydration of biological fluid droplets, the study of
changes in its volume and surface was carried out experimentally for the first time, and as a result the
amount of substance (0.9% NaCl solution) in biological fluid (saliva) As a result of the change, the
volume of fluid leaving the dehydration process decreased, and the time of the dehydration process
increased, but the volume rate also decreased.

The transition of biological fluid (saliva) to the solid phase, ie the process of formation of the form

element, the formation of the form element as a result of the addition of the substance contained in it

(0.9% NaCl solution). It was observed that the process of formation takes less time and the rate of

formation of the form element is higher.
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JOJTI'OBPEMEHHAS PEJTAKCALIUA ®OTO3JEKTPETHOI'O COCTOSIHUSA
®OTOBOJBTANYECKHUX IIJIEHOK CdTe:(Ag, Cu, Cd) U Sb2Ses:Se
Hypmartos O.P., Paxumaxonos K.C., Tona6oes [.X., Typcynos U.M., FOanames H.X.
®Depeanckuni nonumexnuueckui uncmumym, uzferfizika@mail.ru

AHHOTAIHS. [TpuBonsTcs pe3yJIbTaThI IKCIEPUMEHTAIBHBIX UCCIICIOBAaHU
JONTOBpeMEeHHOH penakcauu GporosnexrpetHoro coctosuus (OIC) B mienkax CdTe:(Ag, Cu, Cd)
u SbySes:Se. IlokazaHo, 4T0 B akTUBUPOBaHHBIX IUIeHKax ®OC 00yCIOBIEHO C TIyOOKHUMH
MIPUMECHBIMHU YPOBHSIMH WJIH KOMIUIEKCAMH, B KOTOPBIX BXOJHUT MMPUMECHBIE AaTOMBI U COOCTBECHHBIC
neeKThl.

KiaouuBble cjI0Ba: TOHKHE JICTHPOBAaHHBIC IUICHKH, aHOMAJIbHOE  (OTOHAIPSDKEHUE,
(OTO2TIEKTPETHOE COCTOSTHUE, JOITOBPEMEHHAST PEIIaKCAIIHsL.

HccnenoBanue HOJITOBPEMEHHOM pellakcallii aHOMaJIbHOTo (hoToHanpspkeHus (4A@H) npu
TEMHOBOH JIenoJsipu3aiuu  (OTOIICKTPETOB OT YCJIOBUH TMOJSIpU3alMK  SBJISETCS HauOoliee
CYIIIECTBEHHBIM TPU aHAIIM3€ MPOIIECCOB, JEKAIIMX HAa OCHOBE 00pa3oBaHUS (POTOIIEKTPETHOTO
coctrosiaust (@OC') 6€3 BHEUTHEro TMOoJIs B MOJIYNPOBOIHUKOBBIX TieHKax [1-3]. B mannoit padote
paccMoTpeHbl penakcanuonnsle npouecchl B tieHkax CdTe:(Ag, Cu, Cd) u SboSes:Se, mist yero
CHUMAIIUCh JETMOJSPU3AIMOHHBIE KPUBBIE AHOMATBHOTO U (DOTORJIEKTPETHOTO HAMpPSHKCHUU B
TEMHOTE B PEXKHUME XOJOCTOr0 X0/1a mociie GOoTONOoISIpU3aIUH.

iV yon a

eNVosy

026 20~ &0 80
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Puc.1. Kpussie penakcauuu V ., s APH menok CdTe: Ag (1,2, 3), CdTe
(4) (a) n xpuBble AenonsApU3aMu «IUCTOTO» V0, i 1ByX ADPH nneHok
CdTe : Ag, nonyuyeHHbIX OHOBpeMeHHO (0). T =293 K .

Ha puc. l,a npuBeneHs! B nosylorpa@uMUYecKux KOOpAWHATaX 3aBUCUMOCTH V oT

ADH

BpeMenwu perakcanuu i wienok CdTe: Ag (1,2, 3) u CdTe (4). Kpusbie 1 1 2 COOTBETCTBYIOT

penaxcammio V ,,,, B menkax CdTe:Ag B Bosmyxe u B Bakyyme 107 mm.pm.cm.., a kpusas 3

MPEJCTaBIseT COO0I0 penakcanuio (HOTOHANPSHKEHUS STOW JK€ IUIGHKU IOCNe HEMONMHOM — eé
doronomsipuzaruu (Bpems nomsipusanus 2 —3 ¢). Kpusas 4 xapaxktepusyer xo penakcamuu V .,

KOHTPOJIBHOI'O HCJICTUPOBAHHOI'O 06pa3ua, MOJIYYCHHOIO OJHOBPECMCHHO C AKTHBHPOBAHHBLIMH
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