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Abstract. There are numerous biochemical and physical methods for
agrobio- and nanomedical sciences. The real-time interfacial tension (RTIT)
of various liquids is a powerful analytical method. The main aims of the
present work are the following: to study the parameters of the RTIT of the
mixtures based on some proteins, lipids, salts as the model systems for
animal blood diagnostics. The greatest differences in the RTIT values
observed at different concentrations for the aqueous dispersions: albumin:
lipid: salt “at the short time of existence of the surface”. The high salt
concentrations have some particular effects on RTIT values for these
mixtures at all times. The changes in albumin concentration influence all
RTIT values, but the changes in lipid concentration have insignificant
influence and only “at the long time of existence of the surface”. Such data
have high importance both for fundamental studies and for possible
applications in animal and human medicine.

1 Introduction

L3

There are numerous biochemical and physical methods for “research and development
(R&D) in the fields of agrobio- and nanomedical sciences [1-4]. A one of the modern
attempts is the further “development of the tensiometry methods” in order to measure a real-
time interfacial tension (RTIT) of “blood serum or plasma samples” (BSPS) [5-7]. For the
study of biological fluids are more suited the following RTIT methods: 1) the “maximum
bubble pressure at the air-liquid interface” (MBP&ALI) and the “hanging drop at the air-
liquid interface” (HD&ALI) [5, 6].

The MBP&ALI method allowed to obtain the RTIT curves (so-called tensiogram) in “the
range of from 0.01 to 100 seconds with the reproducibility about 0.2%” [5-7]. Currently
several types of devices are available which are operating according to the MBP&ALI
method: PBS (“Electronetics Comp.”, USA), Sensadyn (“Chem-Dyne Research Corp.”,
USA), BPA-1P (“Accurion GmbH”, former “Sinterface Technologies GmbH”, Germany),
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MPT2 (“Lauda”, Germany) [8-10]. These devices were adapted for the RTIT measurements
of biological fluids at the 1-2 ml samples. For example, a significant advantage of the BPA-
1P is a reasonable volume of the studied sample (about 1 ml), high rate of the analysis, “the
complete automation of the measurement process, the computer processing of the
information received” [8-10].

The major advantages of the HD&ALI method [5-7] are the following: a small volume
of liquid to be analyzed (less than 0.5 ml); a simple and convenient temperature control of
samples; a wide range of measurements of “the life-time existence” of a analyzed drop (from
10 to 10* seconds or more). There are two types of devices which are operating according to
the HD&ALI method: "ADSA-Toronto" (Canada), PAT-1 (“Accurion GmbH”, former
“Sinterface Technologies GmbH”, Germany).

These both methods (MBP&ALI and HD&ALI) can be used simultaneously that will give
more information about biological systems in the “broad time interval from 102 to 10*
seconds” [8-10].

It is important to highlight that a study of the complex systems of biologically active
substances (BAS), modeling animal blood plasma or serum (such as proteins, lipids, etc.) is
a modern and actual scientific fields [11-13]. There were some, but no pronounced,
differences for time and sex of human and correlations with blood proteins, some enzymes,
serum cholesterol levels, etc. [8-10], but only limited statistics for animals [5-7]. It is
important to highlight that, in the field of veterinary science and practice, the RTIT
investigations (especially, their dependences on a physiological condition of an animal and a
biochemical compounds in biological liquids) can give valuable information for an early
estimation of the physiological-biochemical status of the organism, for general inspections
of animals before vaccination (immunization) or slaughter, for “quick separation” of healthy
and ill animals in the case of infection, etc.

The main aims of the present work are the following: to study the parameters of the real-
time interfacial tension of the mixtures based on some proteins, lipids, salts as the model
systems for animal blood diagnostics.

2 Materials and Methods

The following chemicals were used in this study: albumin of the cattle serum (ACS) perched
by “Sigma-Aldrich Chemicals” (USA), di-fatty-acids-phosphatidyl-choline from egg yolk
(DFAPC) perched by “Fluka Analytical, Merck” (FRG), sodium chloride (NaCL) perched
by “Chimmed” (Russia). So, ACS was used as a model protein, DFAPC - as a model lipid,
Na* and CL" — the major cation and anion in the human or animal blood. A bidistilled water
was used for solution preparations. Solutions of the individual components, two- or three-
component systems were prepared on the basis of ACS, DFAPC and NaCL.

The key MBP&ALI method for model solution measurements was applied by using BPA-
1P tensiometer [5]. This method allows one to obtain a large row of RTIT values, which are
visualized as tensiogram, i.e. the curve of the RTIT (o) vs. time (t) dependence in the wide
range of time intervals [5]. The following RTIT parameters were determined by BPA-1P
tensiometer: o; for a very short time period (0.1 s), o, for an intermediate time period (1 s),
o3 for a relatively long time period (100 s) and o4 for a very long time period (~1000 s), as
well as the values of the tilt (slope) of the curve at the initial and terminal (final) regions at
the tensiogram (Ao and A,) [4-7]. All manipulations were performed with the purified
solutions prepared in bidistilled water. The statistical analysis of the obtained data was
accomplished using common statistical programs for Windows with critical values of the
reliability criterion on the basis of the Student distributions.
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3 Results and Discussion

3.1 RTIT parameters of the individual components

It is well-known that the animal or human serum (or blood plasma) are very complicated
mixtures of the numerous BAS. In order to understand their properties, one can prepare and
study: first) the individual components, second) two-component systems, third) three-
component systems on the basis of albumin of the cattle serum (ACS), di-fatty-acids-
phosphatidyl-choline from egg yolk (DFAPC), sodium chloride (NaCL), etc. These BAS
(ACS, DFAPC and NaCL) are the typical components of the animal or human serum (or
blood plasma) which are presented there in the relatively high amount “as proteins, lipids and
salts representatives” [5]. In order to understand the behavior of such complicated systems,
it is essential to study them by some “integral complexed colloid” method such as MBP&ALI
method and it is important to start the measurements coming from these individual
components. Therefore, the RTIT-tensiogramms of the ACS solutions in concentrations (30-
80 g/L) were obtained and studied (Table 1).

Table 1. Some RTIT parameters of the aqueous ACS solutions.

ACS, o1 02 03 Mo Az
g/L mN/m mN/m mN/m mN-m 15! mN-m ! 512
30 71.6+£0.2 69.1+0.2 58.4+0.2 6.51+0.12 13.30+0.28
40 71.9+0.3 67.2+0.2 56.7+0.2 6.10+0.20 13.82+0.12
50 70.9+0.3 67.1+£0.2 57.1+£0.3 7.3240.12 11.51+0.12
60 70.1+0.3 67.5+0.3 55.9+0.3 5.43+0.12 15.42+0.13
70 71.9+0.2 66.3+0.3 56.6+0.3 5.60+0.19 12.70+0.20
80 73.9+0.2 68.3+0.3 56.3+0.2 7.12+0.13 15.92+0.12

It is important to highlight that these conditions are essentially close to the concentration
of the total protein in the serum of the well-known domestic and productive animals [1-3].
The data in the Table 1 are in agreement with the data obtained earlier by another method —
so-called “hanging drops” [3]. The RTIT parameters of the protein solutions at each ACS
concentration were reduced by 4-6% for the middle times (o2), as compared to the short times
(o1), respectively. At relatively long times (o03), the RTIT parameters reached the minimal
values of about 55.9-58.4 mN/m that were about 25-30% lower as compared to the short
times (o1). These last values (o3) corresponded to the equilibrium RTIT values [3] in the
solutions with the lowest ACS concentration. In contrast, the tilts of inclination of the initial
(M) and final (A,) part of the tensiograms differed by 1.5-2 times that could be valuable RTIT
parameters. The observed changes (Table 1) can be explained by the influence of
uncompensated electric charge of the protein molecules adsorbed at the interface. So, all
RTIT parameters differed slightly in solutions at ACS concentrations of 30-80 g/L in the
particular time range. According to the authors [6] only when the concentration of globular
proteins became less than 10 g/L (depending on the pH and electrolyte additives) they could
be presented in such solutions as “separate” or ‘“non-associated” molecules. Mainly such
“non-associated” molecule was able to adsorb fast at the interface. At higher protein
concentrations, the association of the protein molecules occurred in the volume of such
solution. Therefore, the lower amounts of protein molecules were able to adsorb at the
interface in the last case. It is important to underline that the concentration of such “non-
associated” molecule in solutions was approximately constant, if there was a rather high
concentration of total protein in solution. These effects can be useful to explains the “weak”
influence of the ACS concentration on dynamic surface tension values of ACS solutions.
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It was important to check an effect of phospholipids on the RTIT parameters of the model
systems that can be considered for example as the aqueous DFAPC dispersions at
concentrations close to those in the animal serum (Table 2).

Table 2. Some RTIT parameters of the aqueous DFAPC dispersions at concentrations (from 5x101

to 5x10* mol./L).
DFAPC
dispersions, G1 G2 63 G4 ho he
mol./L mN/m mN/m mN/m mN/m
mN-m -1’2
5%10°10 71.69+ 71.66+ 71.57+ 70.66+ 0.50+ 2.61+
0.13 0.12 0.14 0.12 0.20 0.03
5%10° 71.70+ 71.64+ 71.54+ 69.97+ 0.60+ 343+
0.15 0.14 0.16 0.13 0.20 0.09
5%10°8 71.65+ 71.61% 71.50+ 69.41+ 0.60+ 2.52+
0.13 0.18 0.16 0.17 0.20 0.12
5x107 71.59+ 71.54+ 71.42+ 68.98+ 0.65+ 2.95+
0.12 0.14 0.16 0.14 0.30 0.07
5%10°6 7121+ 71.20+ 71.05+ 68.44+ 0.55+ 3.24+
0.12 0.13 0.17 0.18 0.20 0.13
5%10°5 71.85+ 71.84+ 71.72+ 68.32+ 0.50+ 3.40+
0.17 0.13 0.14 0.18 0.12 0.04
5%104 71.76x 71.28+ 7111+ 49.44+ 0.60+ 3.19+
0.12 0.16 0.15 0.14 0.20 0.50

It is important to highlight that DFAPC amount has no significant effect on RTIT

parameters of the aqueous lipid dispersions (very close to those of the distilled water),
regardless of the lipid concentrations from 5x1071° to 510~ and “life-time range” (Table 3).
But there are some significant changes of the RTIT parameters of the aqueous dispersions at
5x10 mol./L and “very long life-time range of about 1000 seconds” (cs). There were
unexpected results because of the “high surface activity of any lipid molecules” [5]. But these
effects can be explained by slow adsorption (kinetics) of such water-insoluble lipid molecules
as DFAPC “at the air-water interface” [5].

Sodium chloride refers to surface inactive substances. That is why, the RTIT parameters

of NaCl solutions (Table 3) were measured at relatively high concentrations (110-160 mM).

Table 3. Some RTIT parameters of the aqueous sodium chloride solutions.

NaCL, o1 | 02 03 Mo Az
mM mN/m mN-m !-s!2
110 72.93+ 71.48+ 70.80+ 1.51+ 1.12+
0.17 0.18 0.20 0.11 0.11
120 72.10+ 71.60+ 71.17+ 0.72+ 0.50+
0.20 0.20 0.19 0.12 0.30
130 72.90+ 71.72+ 71.20+ 0.90+ 0.70+
0.20 0.11 0.30 0.20 0.20
140 72.80+ 71.77+ 71.30+ 0.90+ 0.41+
0.30 0.17 0.30 0.20 0.12
150 73.90+ 72.30+ 71.9+ 2.20+ 0.50+
0.30 0.20 0.30 0.20 0.20
160 72.93+ 71.48+ 70.80+ 1.51+ 1.12+
0.17 0.18 0.20 0.11 0.11
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So, NaCl did not adsorb at the interface and caused almost no changes in RTIT parameters
of NaCl solutions at all concentrations (Table 3). Actually, the authors expected to find a
small increase in the RTIT during the measurements, especially “at relatively long times (o3
and 64)” as compared to distilled water. Here, it was only small, even negligible, changes in
RTIT parameters of NaCl solutions at “at relatively long times” (Table 3).

3.2 RTIT parameters of the two component systems
There are interesting to observe the changes in the RTIT parameters of the aqueous DFAPC
dispersions in a mixture with an ACS solution (10°mol./L) (Table 4).

Table 4. Some RTIT parameters of the aqueous ACS solutions (10 mol./L) and DFAPC dispersions
at concentrations (from 51010 to 5x10* mol./L).

DFAPC
dispersions, . o2 . o4 ho Az
mol./L mN/m mN/m mN/m mN/m
mN.m-l.sl/Z
o 71.96% | 7194 | 6829+ | 69.60+ | 0.24% 237+
5x10 0.15 0.18 017 | 014 | 005 0.12
107 71.84x | 71.81% | 6821= | 70.05+ | 0.18% 320+
014 | 017 | o016 | 018 | 0.6 0.20
100 7190+ | 71.93% | 68.87= | 6949+ | 0.19+ 2.40+
017 | 016 | 014 | o015 0.08 0.30
B 71.82+ | 71.89t | 69.44= | 6930+ | 036+ 3.60+
5x10 0.15 014 | 013 0.12 0.13 0.20
106 7189+ | 7192+ | 68.16= | 7021= | 0.16% 2.60+
016 | 0.5 0.14 | 0.15 0.05 0.20
105 71.84% | 7182+ | 6820 | 69.88+ | 0.18% 3.90+
0.13 014 | 015 | 014 | 004 0.20
B 7162+ | 6851 | 62.04= | 53.17+ | 3.50% 2670+
5x10 0.15 0.13 017 | o0.16 0.30 0.40

The RTIT parameters of the mixture of DFAPC dispersion with ACS solution (10
mol./L) decreased significantly only at a DFAPC concentration of about 5x10* mol./L by
6% at medium times and by 14% “at long times of surface existence” (Table 4). The
equilibrium value of RTIT parameters was at 26% lower than the initial DFAPC dispersion
and at 4% lower than that of an individual ACS solution (Tables 1, 2 and 4). Apparently, this
is due to competition between the lipid and protein molecules “during adsorption at the
interface and the predominance of the protein component of the mixture at the interface” [5].

There are pronounced RTIT parameters of the mixtures of aqueous ACS solutions (at
concentrations 30-80 g/L) and NaCL (at concentrations 130-150 mM) (Table 5).

Table 5. Some RTIT parameters of the aqueous ACS solutions (at concentrations 30-80 g/L)
and NaCL (at concentrations 130-150 mM)

Parameters 61 2 3 " M
ACS, gl:llf\j[- NaCl, mN/m mN/m mN/m mNm -'s'2 mNm -'s'2
40 + 130 73.29+0.15 70.80+0.30 59.61+0.16 4.85+0.11 15.86+0.15
60 + 140 74.37+0.19 69.80+0.30 58.60+0.30 5.47+0.12 13.84+0.20
80 + 150 75.83+0.18 70.30+0.30 59.49+0.18 5.80+0.20 12.344+0.11
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30+ 150 72.20+0.30 | 69.50+0.30 | 58.73+0.18 4.28+0.13 14.4740.12

80 + 130 73.60+£0.20 | 69.50+0.30 | 59.80+0.20 4.58+0.12 11.36+0.13

There are changes of the RTIT parameters by 4-5% at the ratio NaCL:ACS from 1:1.9 to
1:3.3 (g/g); by 2% at the ratio from 1:1.7 and 1:5 (g/g) of the mixtures of aqueous solutions
of the ACS (at concentrations 30-80 g/L) and NaCL (at concentrations 130-150 mM) (Table
5). There is an increase in all RTIT values “at all life-times of the surface existence” by salt
addition to the aqueous protein solution (Tables 1 and 5). In general, there is a reduction of
the RTIT values (Table 5) that is due to the process of the “protein association by relatively
high salt addition” [5]. This effect is less pronounced by lower content of salt in the solution
of NaCL:ACS (Table 5).

3.3 RTIT parameters of the three component systems

There is an increase by 3% of the RTIT values of the aqueous dispersions DFAPC with ACS
and NaCL solutions, i.e. DFAPC: ACS: NaCL of about 1:10:33; 1:10:50; 1:20:47 (g/g/g) at
a short time, whereas some small decrease at medium and long times (Table 6).

Table 6. Some RTIT parameters of the aqueous DFAPC dispersions with ACS and NaCL solutions at
various concentrations.

DFAPC, mM
+ c1 62 63 o Az
ACS, g/L + mN/m mN/m mN/m mNm 152 mNm 1512
NaCl, mM
3+40+ 130 | 72.70+0.20 67.20+0.20 57.08+0.19 5.46+0.15 10.20+0.20
2+80+140 | 72.40+0.30 66.50+0.20 50.90+0.20 5.40+0.20 13.50+0.20
3+30+150 | 73.10+0.30 67.20+0.20 56.90+0.20 5.56+0.14 14.93+0.12
3+60+140 | 74.70+0.20 66.50+0.20 56.30+0.20 7.70+£0.20 14.56+0.13
4+40+130 | 73.40+0.20 66.40+0.30 54.90+0.20 6.27+0.15 10.96+0.14
3+40+ 140 | 73.20+0.30 67.10+0.20 57.90+0.20 6.06+£0.12 8.92+0.13

There is an decrease by 5-8% of the RTIT values for the aqueous dispersions DFAPC :
ACS : NaCL =1:13:43; 1:13:47; 1:40:70 (g/g/g) “at all times of the surface existence” (Table
6). There is an increase by 2-3% of the RTIT values for increasing salt concentrations in the
mixtures at short times (Table 6).

There are numerous RTIT data obtained for the aqueous dispersions DFAPC : ACS :
NaCL at particular ACS : NaCL ratios and variations in the DFAPC amount “at all times of
the surface existence” (Tables 7-11).

Table 7. Some RTIT parameters of the aqueous DFAPC dispersions (at various concentrations
from 0.5 mM to 4 mM) with 30 g/L ACS and 150 mM NaCL solutions.

S | os | 0 |2 | s |
60, mN/m 74.85+0.06 75.13+0.13 74.89+0.11 73.16+0.12 75.77+0.15
61, mN/m 73.25+0.09 73.18+0.12 73.51+0.11 72.08+0.08 73.57+0.05
62, mN/m 66.03+0.09 66.12+0.13 66.61+0.12 67.06+0.10 66.99+0.05
63, mN/m 66.03+0.09 60.11+0.11 57.75+0.03 56.95+0.08 56.07£0.15
64, mN/m 51.91+0.07 52.28+0.05 52.67+0.06 51.37+0.10 52.30+0.13

Ao, mNm ! 12 10.3+0.2 10.1£0.1 9.340.1 5.5+0.3 10.94+0.2

A, mNm ! s12 8.7+0.1 6.4+0.2 8.9+0.3 14.9+0.2 12.240.1
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A2, mNm ! 12 31.1+0.1 | 24.7+0.2 21.4+0.2 22.7+0.1 31.8+0.2

Table 8. Some RTIT parameters of the aqueous DFAPC dispersions (at various concentrations
from 0.5 mM to 4 mM) with 80 g/LL ACS and 140 mM NaCL solutions.

Concentration
DFAPC, MM

60, mN/m 77.96+0.01 | 75.11+0.04 | 72.89+0.13 | 75.24+0.17 | 74.31+0.06
61, mN/m 77.35+0.15 | 73.35+0.15 | 71.51+0.16 | 72.61+0.15 | 75.87+0.13
62, mN/m 70.19+0.16 | 65.9940.17 | 66.29+0.17 | 64.49+0.18 | 65.39+0.12
63, mN/m 65.93+0.11 | 56.09+0.12 | 49.80+0.13 | 56.94+0.15 | 57.99+0.15
64, mN/m 49.954+0.13 | 50.84¢0.11 | 50.15+0.09 | 49.53+0.05 | 49.35+0.14
X, mNm ! s'2 8.6+0.1 9.9+0.2 6.6+0.1 12.8+0.2 9.9+0.2
M, mNm ' s'2 4.2+0.3 11.6+0.3 16.4+0.2 9.4+0.1 8.1+0.2
X2, mNm ! s'2 28.4+0.2 22.9+0.1 21.8+0.1 27.7+0.3 42.9+0.1

0,5 1 2 3 4

Table 9. Some RTIT parameters of the aqueous DFAPC dispersions (at various concentrations
from 0.5 mM to 4 mM) with 40 g/L ACS and 130 mM NaCL solutions.

Concentration
DFAPC, MM

60, mN/m 72.39+0.13 | 74.20+0.11 | 74.46+0.15 | 73.59+0.14 | 73.38+0.08
61, mN/m 71.8240.12 | 72.65+0.10 | 72.524+0.13 | 71.79+£0.12 | 72.65+0.09
62, mN/m 65.26+£0.15 | 65.41+0.13 | 65.15+0.06 | 65.47+0.13 | 66.41+£0.13
63, mN/m 55.61+0.11 | 56.87+£0.15 | 56.36+0.16 | 56.79+0.16 | 54.45+0.09
G4, mN/m 51.33+£0.12 | 52.01+£0.11 | 51.924+0.15 | 51.15+£0.14 | 52.3+0.08
o, mNm ! s12 8.3+0.3 10.4+0.2 12.8+0.1 8.9+0.2 6.2+0.2
M, mNm ! s!2 11.1£0.2 9.2+0.2 10.1+£0.3 10.9+0.1 11.9+0.1
A2, mNm ! 512 25.1£0.1 29.1+0.2 30.9+0.1 26.6+0.13 31.8+0.11

0,5 1 2 3 4

Table 10. Some RTIT parameters of the aqueous DFAPC dispersions (at various concentrations
from 0.5 mM to 4 mM) with 40 g/ ACS and 140 mM NaCL solutions.

Concentration
DFAPC, MM 0,5 ! 2 3 4
60, mN/m 74.68+0.11 | 73.55+0.09 | 75.08+0.08 | 76.1+0.16 | 74.79+0.05

61, mN/m 73.36+0.13 | 72.74+0.15 | 73.77+0.12 | 73.35+£0.20 | 72.03+0.07
62, mN/m 65.94+0.11 | 65.56+£0.07 | 65.6+0.08 | 65.74+0.09 | 65.26+0.13
03, mN/m 57.71+0.17 | 56.59+0.15 | 57.89+0.16 | 55.39+0.12 | 58.38+0.13
64, mN/m 52.16+0.15 | 52.6+0.14 | 51.92+0.12 | 51.12+0.11 | 52.18+0.14
Mo, mNm ' s!?2 9.4+0.3 8.7+0.2 10.8+0.1 10.5+0.1 9.5+0.1
M, mNm ! s'2 8.8+0.1 11.1+0.2 8.3+0.3 13.340.1 7.240.2
A2, mNm ! s'2 31.8+£0.3 27.7+0.1 30.8+0.3 31.1+0.1 25.9+0.2

Table 11. Some RTIT parameters of the aqueous DFAPC dispersions (at various concentrations
from 0.5 mM to 4 mM) with 60 g/ ACS and 140 mM NaCL solutions.

Concentration
DFAPC, MM 0,5 1 2 3 4
60, mN/m 74.54+0.15 73.3£0.11 75.19+£0.11 75.95+0.1 75.2840.07
61, mN/m 74.85+0.16 73.13+£0.13 73.42+0.11 73.67+0.10 73.38+0.05
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62, mN/m 64.72+0.13 65.29+0.15 66.12+0.12 65.51+0.07 65.14+0.05
63, mN/m 57.50+0.05 57.04+0.06 57.17+0.18 58.17+0.16 58.34+0.14
64, mN/m 52.3+0.12 51.67+0.14 51.93+0.13 50.1+0.08 51.99+0.07
o, mNm ! 512 10.8+0.2 7.9+0.3 10.7+0.1 11.3+0.2 10.3+£0.1
A1, mNm ! g2 8.2+0.2 8.2+0.3 9.940.2 7.4+0.1 6.7+0.1
X2, mNm ! 512 27.7+0.1 27.4+0.1 25.9+0.1 22.2+0.1 27.5+0.2

There are some decrease in RTIT data at 9-15% observed for the aqueous dispersions
DFAPC : ACS : NaCL at particular ACS : NaCL ratios and variations in the DFAPC amount
“at all times of the surface existence” (Tables 7-11). In all cases, the equilibrium RTITvalues
differ slightly. It is important to highlight that DFAPC influences RTIT “at long times
existence surface”, whereas the ACS concentration in the mixture affects the RTIT at medium
times. Thus, for different ratios of the components in the mixture is different change values
by varying the RTIT concentration of ACS, which is due to the mutual influence of the
components of the mixture on top of each other. For the most RTIT values of these mixtures
a pronounced decrease occurs with increasing protein concentration to 30-40 g/L. The only
exceptions occur for the mixtures with high NaCL content (the ratio of DFAPC : NaCL as
1:70). In the last case RTIT values decrease only at a protein concentration of 80 g/L. This is
due to “the salting out effect of salt on protein molecules, retarding their adsorption at the
interface” [7-9].

4 Conclusions

Thus, the greatest differences in the RTIT values observed at different concentrations for the
aqueous dispersions DFAPC : ACS : NaCL “at the short time of existence of the surface”.
The high salt concentrations have some particular effects on RTIT values for these mixtures
at all times. The changes in albumin concentration influence all RTIT values, but the changes
in lipid concentration have insignificant influence and only “at the long time of existence of
the surface”. Such data have high importance both for fundamental studies and for possible
applications in animal and human medicine.
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