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MATHEMATICAL AND STATISTICAL PROCESSING OF PHARMACEUTICAL DRUG

ANALYSIS RESULTS

N. Amashukeli, D. Jincharadze, M. Makhviladze

Resume: Gool. The aim of the work was spectral analysis of binary and ternary mixtures of pharmaceutical
preparations, without preliminary removal of components, processing the results of analysis through chemometric
algorithms, study the possible effect of light absorption of mixture components on the results of analysis.

Solving of specific tasks was planned:

- By the method of multiple linear regression of components,forecasting the possibility of determination in binary

and ternary mixtures, with desired precision.

- Study the number of simultaneously defined components, their quantitative ratio and the effect of extra

components on the accuracy of the analysis.

- Development of spectrometric express analysis techniques of multi-component pharmaceutical medicines based

on the carried out research works.

Method. For the analysis of complex composition medicines it is possible to use multi-wave spectrophotometry. A
method of multiple linear regression was selected as algorithm of data processing analysis.

Results. During the carried out research it was theoretically proven and confirmed on the basis of experiments,
that the method of multiple linear regression can be used not only in the analysis of classical, additive mixtures, but

also in case of errors caused by nonadditivity.

The formation of standard selectors by method of multiple linear regression 2 allows to increase the accuracy of
analysis compared with the method of multiple linear regression 1, in the additive as well as in the nonadditive two
and three component mixtures with not exceeding 5 % of the margin of error. To carry out the analysis of such



analytes, where correlation of research material is large. The analysis of mixture is possible without additional
optimization of spectral ranges.

It is possible to define analytes, in the absence of extra substances that absorb in the same range. The method of
analysis using the multi-wave spectral analysis without preliminaryremoval of binary and ternary mixtures has been
developed, which provides processing the results of analysis by multi linear regression method. It is noteworthy that
by using this method the sampleFirordt analysis of specific medicine and processing the data will take 1-10 minutes,
provided that this product already has the database of a single preparatory works, which is crucial for the massive
analysis of one type of sample. Formulas are calculated for the first time, also the formulas that combine the
dimensions of deviation from additivity and absolute and relative margins of the errors. The required and sufficient
number of modeled solutions has been defined in order to determine regressive coefficient of absorption. The
accuracy and duration of the research have been compared, in case of using different methods, in particular we
compared Firordt method, multi linear regression method and multi linear regression 2 method. Using of multi linear
regression 2, allowed us the get better result in research of nonadditive mixtures, also for solutions, that contain extra
compounds, because hindering factors identically occur on standard solutions.

Conclusion. Using multi linear regression method 2, decreased the margin of the error of the defined components,
so that even when the ration of the contents is 20:1, the concentrations of components can be defined up to 5% of
the error. In case of £ 30% variation from the nominal composition of components of the model mixtures, the relative
margins does not exceed 1-5% during their definition. This confirms getting accurate results by means of using binary
and ternary systems of real objects, in particular during the analysis of pharmaceutical medicines, without preliminary
removal, using the optimally selected wal remains and multi linear regression method of experiment data.

Key words: A mixture of organic compounds; concentration; without removal; multi linear regression met-
hod; wal.
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UDC 541.183
RESEARCH OF TREATMENT OF LANDFILL SEWAGE WATER BY SORBTION METHOD

L. Gvasalia, T. Chlargidze

Resume: Gool. main purpose of the research. Cleanup of landfill sewage water from heavy metals, as sorbentwas
used silica gel and natural zeolite(Clinoptilolite).

Method. Atomic Absorption Spectrophotometer was used for quantitative determination of heavy metals in
water.

Result. Heavy Metals concentration in water decreased of 50% with using as sorbent zeolite which was burnt out
in height temperature.

Conclusion. The researches shows that height quality of harmlessness achieved with using zeolite which was burnt
out in height temperature.

Key words: Sorbent; Silica gel; Zeolite (Clinoptilolite); Atomic Absorption Spectrophotometer.
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abdogno 1
Losgnmby@o -Si-Al-O-N 3m33mbodol @gdboggdo dsbsbosmgdemgdo
<<Test condition-SiAlon-200 >>

Test mode Load-unload
Sample name SiAlon-zv Sample No. #1
Test force 200.000([df] Minimum force 0.200[df]
Loading speed 1.0(7.1448[gf/sec]) Hold time at load 5[sec]
Hold time at unload 3[sec] Test count 21
Parameter name Temp Parameter 20
Comment 21.06.17-SiAlon-zv-200;DHV5-3
Poisson's ratio 0.190
Cf-Ap,As Correction ON Indenter type Vickers
Read times 2 Objective lens 50
Indenter elastic 1.140e+006[N/mm?2] Indenter poisson's ratio0.070

<< Test result >>

SEQ Fmax hmax hp hr DHV-1 DHV-2 Eit Length HV Data nhame
(of] [um] fum] fum] [N/mm2] [um]
1 200.710 | 4.7107 | 1.9264 | 3.1017 | 442.157 | 2643.803 | 7.211e+004 | 15.792 | 1492.537 | SiAlon-200(2)
2 200.786 | 4.2612 | 1.6795 | 2.7414 | 540.546 | 3479.868 | 8.707e+004 | 14.621 | 1741.886 | SiAlon-200(4)
3 200.800 | 4.9636 | 1.7638 | 3.3296 | 398.419 | 3155.263 | 6.588e+004 | 16.959 | 1294.659 | SiAlon-200(5)
4 200.674 | 4.5307 | 1.7788 | 3.0421 | 477.884 | 3100.234 | 8.083e+004 | 15.644 | 1520.484 | SiAlon-200(6)
5 200.675 | 4.3294 | 2.1587 | 2.9575 | 523.381 | 2105.199 | 9.024e+004 | 15.498 | 1549.415 | SiAlon-200(7)
6 200.662 | 3.5295 | 1.5855 | 2.1773 | 787.444 | 3902.198 | 1.254e+005 | 16.595 | 1351.275 | SiAlon-200(8)
7 200.661 | 3.6147 | 1.8441 | 2.4494 | 750.723 | 2884.448 | 1.349e+005 | 17.179 | 1260.907 | SiAlon-200(9)
8 200.738 | 3.0333 | 1.1085 | 1.7530 | 1066.516 | 7985.353 | 1.660e+005 | 12.866 | 2248.651 | SiAlon-200(10)
9 200.959 | 2.8595 | 1.0929 | 1.5884 | 1201.396 | 8224.728 | 1.857e+005 | 12.134 | 2531.125 | SiAlon-200(11)
10 200.866 | 3.0653 | 1.3375 | 2.0446 | 1045.024 | 5488.768 | 1.924e+005 | ----- | = - SiAlon-200(12)
11 200.737 | 3.1154 | 1.3372 | 2.0317 | 1011.028 | 5488.160 | 1.790e+005 | ----- | - SiAlon-200(13)
12 200.960 | 2.5787 | 1.1425 | 1.5447 | 1477.302 | 7525.888 | 2.536e+005 | 12.135 | 2530.738 | SiAlon-200(14)
13 200.923 | 2.7215 | 1.1113 | 1.5055 | 1326.134 | 7952.513 | 2.077e+005 | 11.989 | 2592.358 | SiAlon-200(16)
14 200.501 | 2.8549 | 1.0966 | 1.5509 | 1202.544 | 8150.998 | 1.824e+005 | 12.135 | 2524.953 | SiAlon-200(17)
15 200.497 | 3.4966 | 1.3136 | 2.2145 | 801.640 | 5679.626 | 1.320e+005 | ----- | - SiAlon-200(18)
16 200.702 | 2.9626 | 1.1801 | 1.6771 | 1117.798 | 7044.719 | 1.729e+005 | 12.428 | 2409.746 | SiAlon-200(19)
17 200.589 | 3.4541 | 1.4444 | 2.0858 | 821.888 | 4700.234 | 1.288e+005 | 14.474 | 1775.634 | SiAlon-200(20)

18 201.195 | 3.0666 | 1.0307 | 1.5932 | 1045.886 | 9257.288 | 1.515e+005 | 11.698 | 2726.384 | SiAlon-200(21)

Average| 200.757 | 3.5082 | 1.4407 | 2.1882 | 890.984 | 5487.183 | 1.449e+005 | 14.143 | 1970.050

Std. 0.174 0.738 0.346 0.611 324.195 | 2330.548 52250.109 2.028 548.126
Dev.

Ccv 0.087 21.043 | 23.994 | 27.907 36.386 42.473 36.057 14.341 27.823
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FAILURE STRESS ENERGY FORMULA
Z. Kovziridze

Resume: Goal. In the process of exploitation of ceramic materials and ceramic composites often we encounter
not only high mechanical stresses but also thermal loads and air-thermal shocks. Thus for example on power
transmission lines, in the process of starting and operation of water and air turbines, high power loads come on
turbine discs and wings. These loads are transformed into failure/rupture stress energy, when strength of work-pieces
is less than loads. Micro-cracks are in all materials and there can also be cracks created as a result of technological
failures, on the ends of which at critical loads, maximum stresses use to develop, high energies are developed and
plucked from the crack top, resulting in destruction of objects. Considering such extreme operation conditions
computation of energies which contribute to materials catastrophe seems rather interesting.

Method. Taking into consideration terms of exploitation of materials in industry, we studied their exploitation
properties by modern research methods. The formula parameters were selected on the basis of study and
generalization of micro- and macro-structural, micro- and macro-mechanical characteristics of ceramic materials.

Results. The formula covers the process of creation of energies as a result of mechanical and thermal loads
affecting the work-piece and analyses of mechanisms of impact of these energies on the cracks existing in the
material; results of energies affecting the existing cracks as a result of such loads and results of starting of mechanisms
of spreading of energies developed inside the work piece, which lead material to the catastrophe.

Conclusion. On the basis of crack development mechanism the universal relationship of total energy of the work-
piece and its mass was established, considering crack developing speed under critical stress conditions. Failure stress
energy formula has been offered.

Key words: crack development speed; failure/destruction stress; mechanical and thermal loads; energy; mass.
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UDC 621.9.02
FORMULA OF THERMOGRADIENT EFFECT
Z. Kovziridze

Resume: Goal. Development of empiric formula, that will establish relationship between major matrix
parameters of ceramic materials and composites and the coefficient of resistance of material to thermogradient of the
material.

Method. Harcort method and water cooling in boiling regime, till evaporation of water.

Results. 1t was proved that work-pieces show maximum thermal resistance and preservation of exploitation
properties when total closed porosity in the matrix is within the range 2-8% and pore sizes range 1-6 mcm and porea
are mostly of spherical form and are homogeneously spread in matrix.

Conclusion. Thermogradient effect formula was developed for complex form work-pieces, when surfaces are
intersected several times by various curvature radius angles.

Key words: thermogradient effect; matrix; radius of curvature; temperature field; parameters; thermal tension;
thermal dilatation.
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MACRO-MECHANICAL PROPERTIES - POROUS PHASE DEPENDENCE FORMULA

Z. Kovziridze

Resume: Goal. In the researches of materials science and materials industry the significant role with the view of

their usage as well as long terms operation is attributed to the relation of macro-mechanical properties of
consolidated bodies and porous phase composition, its dimensions, redistribution in the matrix and form factor. These
properties play extremely great role with the view of tolerance and durability for exploitation of ceramic materials and
ceramic composites in extreme conditions, since any material in the process of operation in extreme conditions
undergoes ageing. The goal of our work is to develop a formula for dependence of macromechanical properties of
ceramics and ceramic composites on porous phase, the weakest component in the material structure. This formula
will enable theorists and practitioners to select and develop technologies and technological processes correctly.

Method. On the basis of studies and analysis of micro- and macro-mechanical characteristics of ceramics and
ceramic composites and morphology of porous phase the formula was developed and its parameters were
determined.

Results. The formula includes macromechanical properties, that is, when the work piece is destructed completely:
mechanics at bending at three and four point loading, mechanics at compaction, at rupture, shock viscosity;
morphological characteristics such as: porous phase composition in matrix and their rearrangement, dimensions, pore
form factor; correlative dependence of the above listed properties on other components of the structure such as:
crystalline and glassy phases. Absolutely new definition of pore rearrangement factor has been offered.

Conclusion. Formula that was developed by us is of cumulative character and its application will enable
researchers and practitioners to plan correctly and fulfill accurately all positions of industrial technologic processes.

Key words: porous phase; factor of porous phase rearrangement in matrix; macromechanics; pore form factor;
pore dimensions; pore composition in matrix.
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PREPARATION OF PLANT COLLECTION (SELECTIONS) FROM THE MASS GOT AFTER REMOVAL OF
THE OIL FROM WALNUT AND HAZELNUT FRUITS AND PUMP AND MELON SEEDS

G. Pataridze, N. Gelovani, M. Maisuradze

Resume: Gool: The work gives drying of mass got after removal of oil from common walnut and hazelnut fruits,
pump and melon seeds, the technological scheme of getting and mixing complex powder from dried raw material-in
order to get dry, specialized products (selections) — treatment and prophylactic, vitamin-amino acid complexes.

Medicinal plant selections are widely used due to their positive properties: 1. The active ingredient is maintained
in raw material in native condition; 2. The technology of preparation is easy. 3. Is available.

The disadvantage of the selections can be the fact that it does not have finished treating medicine form;

Method: 1. For drying raw material, we chose optimal method, drying temperature for pump and melon fruits did
not exceed 402C and humidity 10%; we dried walnut and hazelnut in a vacuum dryer in the temperature no more than
602C. 2. We determined the concentration of extractive substance by the method of extract evaporation and drying to
constant weight; we dried the mass (marc-pod, skins, from remaining seeds of oily plants after removal of oil) got by
removal of oil form walnut and hazelnut fruits, pump and melon seeds in a vacuum dryer at 35°C and made
homogenization of each sample separately.

Results: We found out and in some cases modified the methods of determining quantities of biologically active
substances; set the norms of content of biologically active substances in selected plants according to regions of
Georgia; It was established that homogenization of material is better happened in aqueous solution, herewith we
should avoid extreme importance of pH, osmotic pressure and high temperature.

From the plant raw material chosen by us, we prepared a prophylactic remedy, in the form of dosed as well as in
the form of non-dose selections.

Conclusion: The technology of selections prepared by us consists of the following stages: granulation, sifting,
mixing, packing. Drying temperature of selection cannot exceed 60 ° C. During the drying of the whole selection, in
order to avoid denaturation of components we strictly controlled this temperature interval.

Key words: Homogenization; collection of plants; Walnuts; Hazelnut; Melon; Pumpkin; moisture content; ash
content.
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