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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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SCIENCE-BASED APPROACH TO THE EXPERIMENTAL DEVELOPMENT 
OF A BIODEGRADABLE CHITOSAN BASED CARRIER 

1Kargin V., 1Pyatigorskaya N., 1Brkich G., 1Zyryanov O., 1Filippova O., 2Vladimirova A., 2Sherina T. 

1I.M. Sechenov First Moscow State Medical University (Sechenov University); 
2LLC LABMGMU, Moscow, Russian Federation

Currently, synthetic and natural biodegradable poly-
mers are used as carriers for drug delivery. Various poly-
amides, polyesters, polypropylenes, etc. can be used as 
synthetic biodegradable polymers. Natural polymers can 
be conventionally divided into polysaccharides, hetero-
glycans (alginates, agar and agarose, pectins and carra-
geenans), glycolipids, and proteoglycans [1]. Cellulose 
biodegradable polymers are the most effective, since they 
also have the ability to clean the wound surface, absorb-
ing the decay products of the affected tissues [2].

Chitosan in its structure is very close to cellulose, there-
fore it has film and fiber-forming properties. The unique 
properties of chitosan, such as biocompatibility with 
cells and biodegradability against the background of 
high biological and sorption activities, make it possible 
to attribute this aminopolysaccharide to a small group 
of polymers that are safe for humans and relatively 
commercially available [3]. Since chitosan quickly un-
dergoes biodegradation under the action of enzymes of 
a living organism without forming toxic substances, it 
is a biodegradable protective material for the treatment 
of open wounds and burns [4]. Chitosan derivatives 
are biocompatible with human cells, which is achieved 
by splitting into non-toxic substances for the body: N-
acetylglucosamine or glucosamine.

The choice of the form of a biodegradable polymer 
based on chitosan is preferably limited to water-soluble 
modifications, due to the possibility of binding the phar-
maceutical substance to its polymer structure. It should 
be noted that native chitosan is a water-insoluble com-
pound that must be modified to change its conformational 
globular structure into a linear form that is water-soluble. 
Carrying out such a modification preserves its ability to 
sorption, and also guarantees the safety and efficacy of the 
developed drug based on it [7].

The study of the properties of the water-soluble form of 
chitosan as a carrier for drug delivery is given great atten-
tion by scientists because of the possibility of incorporat-
ing various pharmaceutical substances into its structure to 
modify their release. For example, pharmaceutical sub-
stances, which are molecules with a low molecular weight, 
in particular, such as some antibacterial chemotherapeutic 
agents, as well as drugs based on metal ions and enzy-
matic complexes [6,7]. The various bonds formed in this 
case between the pharmaceutical substance and the carrier 
can contribute to its controlled exit from the matrix of the 
drug carrier [8]. Water-soluble modifications of chitosan 
are obtained by dissolving it to form a salt form, which 
requires the use of acids in large quantities.

In pharmaceutical practice for the creation of salt forms 
of chitosan, acetic acid solutions are most often used as 
both an auxiliary and an active substance. This is due to 
the fact that the acetate form of chitosan is stable enough 
to be used as an auxiliary substance [9].

Studies on the use of the product of the reaction of chi-
tosan with acetic acid, chitosan acetate, are widely covered 
in a number of works [10–13]. However, standardization in 
terms of quality, the quantitative content of acetic acid in chi-
tosan acetate is complicated by the fact that during the pro-
duction and storage of the soluble modification of chitosan, 
part of the acid volatilizes or passes into an unbound state. 
For these reasons, its content changes over time.

Among the many organic acids that can also act as a sol-
vent for chitosan, it is promising to use ascorbic acid [14]. 
The pKa value of ascorbic acid is closest to that of acetic 
acid, which determines the possibility of its use in order to 
obtain salt forms of chitosan - its soluble modifications.

Unlike the use of acetic acid in the process of obtaining 
salt forms of chitosan, the use of ascorbic acid will be 
safer due to minimal toxic effects on the human body [15]. 
The lack of volatile properties of ascorbic acid contributes 
to the possibility of more accurate standardization of its 
quantitative content in the salt form of chitosan. More-
over, ascorbic acid has a beneficial effect on damaged tis-
sues due to its antioxidant action [16].

The aim of the study was to develop a scientifically 
based approach to the development of a biodegradable 
carrier of a pharmaceutical substance using the modifica-
tion of chitosan.

Experimental. To obtain a carrier, the salt form of chi-
tosan, it was necessary to determine the equivalent amount 
of acid for its complete dissolution. For this purpose, chi-
tosan with molecular weights of 200 and 500 kDa, manu-
factured by Bioprogress, Russia, was dissolved in solu-
tions of acetic and ascorbic acids. In the study, we used: 
acetic acid 70% chemically pure grade and ascorbic acid 
content 99.9% produced by Badrazves LLC, China. In ad-
dition to the visual organoleptic analysis of the obtained 
solutions, the viscosity and potentiometric determination 
of pH were also determined. For dissolution, pre-prepared 
acid solutions were used, which were then diluted. The 
value of the concentration of standard solutions of ascor-
bic and acetic acid was 20%. For the study, the following 
equipment was used: to measure the viscosity parameter, 
an AND SV-10 vibroviscometer; The mass of an accu-
rate sample of chitosan was 4 g, which is the minimum 
amount required for research and further freeze-drying.

Preparation of a standard solution of ascorbic acid with 
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a mass fraction of 20%: An accurate sample of ascorbic 
acid containing 200 g of the substance is placed in a 1000 
ml volumetric flask, brought to the mark with distilled 
water. Spend the dissolution of ascorbic acid. Use this so-
lution freshly prepared.

Preparation of a standard solution of acetic acid with a 
volume fraction of 20%: 250 ml of acetic acid is measured 
into a graduated cylinder, carefully transferred to a 1000 ml 
volumetric flask half-filled with distilled water, the resulting 
solution is made up to the mark with distilled water.

Obtaining water-soluble chitosan: an accurate weighed 
portion of chitosan containing 4.00 g of the substance was 
transferred into a 100 ml beaker, the required volume of ace-
tic or ascorbic acid solution was added and left to stir on an 
overhead stirrer at high speed for 30 s. Then, the required 
volume of distilled water was added to the resulting mass. 
Stirred for 2 hours. The volume of prepared solutions was 
100 ml. The required volumes and scheme for preparing so-
lutions of water-soluble chitosan with molecular weights of 
200 and 500 kDa are presented in Table 1.

The necessary equivalent amounts of acetic and ascor-
bic acids required to dissolve chitosan were determined 
by determining the viscosity parameters and pH values   
according to the SP RF XIV [17,18].

The resulting solutions were evaluated according to the 
SP RF XIV in terms of “Transparency and degree of tur-
bidity of liquids” by a visual organoleptic method on a 
white background using the corresponding standard solu-
tion as a reference liquid. The pH values   of the solutions 

were also determined to establish the upper limit of the 
acidity of the chitosan dissolution medium.

The process of dissolution of chitosan and its modifica-
tion into a salt form was accompanied by an increase in 
the dynamic viscosity of the solution. It should be noted 
that the value of the dynamic viscosity of the solution has 
a significant impact on the technological parameters of 
freeze drying; therefore, this indicator was evaluated [19]. 
If undissolved particles of chitosan were observed in the 
solution, it was called “suspension”; for these solutions, 
viscosity analysis and potentiometric determination of the 
pH index were not carried out [21].

Samples of soluble chitosan selected in the course of 
the study were poured into a polymer container of 50 
ml and set to freeze. After freezing the samples of chi-
tosan, they were transferred to a preliminarily prepared 
(condenser temperature minus 80°C) freeze dryer. Cov-
ered with a dome and evacuated to the desired value. The 
samples were dried according to the regimes indicated in 
Table 2. After freeze-drying, the samples were examined 
for weight loss upon drying according to the SP RF XIV 
on an A&D moisture analyzer, Japan.

According to research data on obtaining solid forms of 
chitosan [19, 20], drying requires freezing the resulting 
solutions at minus 80°C for 2-3 hours until the mixture is 
completely solidified. A suitable sublimation mode was set 
experimentally based on the lowest value of the residual 
moisture content of the resulting product. Freeze drying was 
carried out under the conditions indicated in Table 2.

Table 1. Scheme for preparing solutions of water-soluble chitosan 
with molecular weights of 200 and 500 kDa

Solution № A sample of  chitosan, g Volume of standard acid solution, ml Volume of distilled water, ml

1 4,00 50,00 50,00
2 4,00 40,00 60,00
3 4,00 30,00 70,00
4 4,00 20,00 80,00
5 4,00 15,00 85,00
6 4,00 10,00 90,00
7 4,00 5,00 95,00

Table 2. Freeze drying and freezing modes

Mode № Freeze mode Drying mode* Dry mode* Condenser 
temperature, оС

1

2-3 hours
minus 80оС

Duration: 10 h
Pressure: 0.34 mbar

Duration: 2 h
Pressure: 0.12 mbar

minus 80оС
2 Duration: 20 h

Pressure: 0.34 mbar
Duration: 4 h

Pressure: 0.12 mba

3 Duration: 40 h
Pressure: 0.34 mbar

Duration: 8 h
Pressure: 0.12 mbar

4 Duration: 60 h
Pressure: 0.34 mbar

Duration: 12 h
Pressure: 0.12 mbar

*Drying and post-drying modes were the maximum possible value 
of the instrument’s program mode at a condenser temperature of minus 80 °C
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Table 3. Results of determining the upper limit of the acidity of the medium 
for dissolving chitosan with a molecular weight of 200 kDa

Solution 
№

Chitosan ascorbate Chitosan acetate
Dynamic 

viscosity, mPa×s рН Observations Dynamic 
viscosity, mPa×s рН Observations

1 628,0 3,79 Clear solution 756,0 3,68 Clear solution
2 649,0 3,84 Clear solution 521,0 3,72 Clear solution
3 700,0 4,58 Clear solution 897,0 3.86 Clear solution
4 760,0 5,06 Clear solution 1023,0 4,09 Clear solution
5 1000,0 5,58 Clear solution 1287,0 4,61 Clear solution
6 - - Suspension solution 1507,0 5,27 Clear solution
7 - - Suspension solution - - Suspension solution

Table 4. Results of determining the upper limit of the acidity of the medium 
for dissolving chitosan with a molecular weight of 500 kDa

Solution 
№

Chitosan ascorbate Chitosan acetate
Dynamic 

viscosity, mPa×s рН Observations Dynamic 
viscosity, mPa×s рН Observations

1 675,0 3,63 Clear solution 708,0 3,71 Clear solution
2 867,0 3,74 Clear solution 745,0 3,86 Clear solution
3 1303,0 4,05 Clear solution 1324,0 3,98 Clear solution
4 1454,0 4,99 Clear solution 1357,0 4,23 Clear solution
5 - - Suspension solution 1471,0 4,81 Clear solution
6 - - Suspension solution - - Suspension solution
7 - - Suspension solution - - Suspension solution

Results and discussion. The determination of the up-
per limit of the acidity of the medium for dissolution was 
carried out on 3 samples of each number of chitosan so-
lutions. Tables 3 and 4 present the average values of the 
results of instrumental determination of viscosity and po-
tentiometric analysis of the pH value.

According to the presented research results shown in 
Tables 3 and 4, a linear dependence of the data is ob-
served: with a decrease in the acid concentration in a chi-
tosan solution, an increase in the values   of the viscosity 
parameter of the solutions is observed, as well as a shift in 
the pH values   towards a slightly acidic medium.

The results of the study of the upper limit of the acidity 
of the medium, at which transparent solutions of chito-
san were obtained, presented in tables 3 and 4, were 
recalculated. So, it was found that to form a salt form 
obtained by dissolving 1.00 g of chitosan with a molec-
ular weight of 200 kDa, it is necessary to use ascorbic 
acid with a concentration of 0.75%, to obtain 100 ml 
of a solution prepared according to the procedure, and 
the concentration of acetic acid should be 0.5% per 100 
ml of solution, to obtain 100 ml of a solution prepared 
according to the procedure.

To form a salt form obtained by dissolving 1.00 g of 
chitosan with a molecular weight of 500 kDa, it is nec-
essary to use ascorbic acid at a concentration of 1%, to 
obtain 100 ml of a solution prepared according to the 
procedure, and the concentration of acetic acid must be 

0.75% per 100 ml solution, to obtain 100 ml of a solution 
prepared according to the method.

It should be noted that the results of the obtained studies 
to determine the equivalent amount of acid indicate the 
satisfactory use of chitosan with a molecular weight of 
both 200 kDa and 500 kDa in the development of a sup-
port based on a biodegradable polymer. The water-soluble 
biodegradable polymer chitosan acetate had the smell of 
acetic acid in terms of organoleptic properties, which in-
dicated that part of the acetic acid is in a free state and can 
lead to undesirable effects on a living organism. There-
fore, chitosan ascorbate was chosen as a soluble modifica-
tion of chitosan. A solution of the biodegradable chitosan 
ascorbate polymer had pH values   closer to wound exudate 
[9], which also confirms the choice of its soluble form as a 
carrier of the pharmaceutical substance for further devel-
opment of the composition of the dosage form.

Thus, solution №. 5 for 200 kDa chitosan ascorbate and solu-
tion No. 4 for 500 kDa chitosan ascorbate were chosen as opti-
mal for further development of the biodegradable carrier.

The choice of dosage form should be based on the 
physicochemical and technological properties of active 
and excipients. And also the drug being developed must 
be effective and stable throughout the entire shelf life. In 
view of the fact that most of the pharmaceutical substanc-
es are lipophilic compounds that are not able to ionize in 
an aqueous medium, it was decided to obtain a solid form 
of a biodegradable polymer of chitosan ascorbate.
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The determination of the freeze-drying mode for ob-
taining solid forms of chitosan ascorbate was carried out 
on 2 samples in triplicate, selected during the study on 
obtaining soluble forms of chitosan. Table 5 presents the 
average values   of the results of the instrumental determi-
nation of moisture content.

Based on the combination of the lowest moisture con-
tent in the samples after freeze drying in the shortest time, 
mode No. 3 was set to obtain a solid form of chitosan 
ascorbate. According to the results of the research and the 
data presented, a solid form of the carrier based on the 
modification of chitosan was developed for the develop-
ment of a drug.

Conclusions. A scientifically based approach to re-
search has made it possible to develop a technology for 
obtaining a water-soluble biodegradable carrier based 
on salt forms of chitosan. The experimental approach to 
research made it possible to establish the upper limit of 
the acidity of the medium, at which transparent solutions 
of chitosan were obtained, for acetic and ascorbic acids, 
which are necessary for modifying the native form of chi-
tosan and obtaining its salt forms.

Taking into account the better organoleptic properties 
compared to chitosan acetate, as well as higher pH values, 
which are close to the pH of wound exudate, and higher 
viscosities of the obtained solutions of salt forms of chito-
san, it was possible to select a water-soluble form - chito-
san ascorbate for further development of the composition 
of the dosage form.

The optimal mode of freeze-drying in laboratory condi-
tions was established to obtain a solid form of chitosan 
ascorbate with the following parameters: freezing for 2-3 
hours at a temperature of minus 80 °C; drying mode for 
40 hours, pressure - 0.34 mbar; post-drying mode for 8 
hours, pressure - 0.12 mbar; condenser temperature minus 
80°C.
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SUMMARY

SCIENCE-BASED APPROACH TO THE EXPERIMENTAL DEVELOPMENT 
OF A BIODEGRADABLE CHITOSAN BASED CARRIER 

1Kargin V., 1Pyatigorskaya N., 1Brkich G., 1Zyryanov O., 1Filippova O., 2Vladimirova A., 2Sherina T. 

1I.M. Sechenov First Moscow State Medical University (Sechenov University);
2 LLC LABMGMU, Moscow, Russian Federation

The aim of the study was to develop a science-based ap-
proach to the development of a carrier of a pharmaceutical 
substance using the modification of chitosan.

Studies were carried out to determine the upper limit 
of acidity - ascorbic and acetic to obtain salt forms of 
chitosan, the choice of modification of chitosan and the 
experimental development of a method for obtaining its 
solid salt form.

A scientifically based approach to research has made 
it possible to develop a technology for obtaining a wa-
ter-soluble biodegradable carrier based on salt forms of 
chitosan. The experimental approach to research made it 
possible to establish the upper limit of the acidity of the 
medium, at which transparent solutions of chitosan were 
obtained, for acetic and ascorbic acids, which are neces-
sary for modifying the native form of chitosan and obtain-
ing its salt forms.

Taking into account the better organoleptic properties 
compared to chitosan acetate, as well as higher pH values, 
which are close to the pH of wound exudate, and higher 
viscosities of the obtained solutions of salt forms of chito-
san, it was possible to select a water-soluble form - chito-
san ascorbate for further development of the composition 
of the dosage form.

The optimal mode of freeze-drying in laboratory con-
ditions was established to obtain a solid form of chito-
san ascorbate with the following parameters: freezing 
for 2-3 hours at a temperature of minus 80 °C; drying 
mode for 40 hours, pressure - 0.34 mbar; post-drying 
mode for 8 hours, pressure - 0.12 mbar; condenser tem-
perature minus 80°C.

Keywords: biodegradable polymers, chitosan ascor-
bate, chitosan acetate, wound treatment.
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РЕЗЮМЕ

НАУЧНО-ОБОСНОВАННЫЙ ПОДХОД К ЭКС-
ПЕРИМЕНТАЛЬНОЙ РАЗРАБОТКЕ БИОДЕ-
ГРАДИРУЕМОГО НОСИТЕЛЯ НА ОСНОВЕ 
ХИТОЗАНА

1Каргин В.С., 1Пятигорская Н.В., 1Бркич Г.Э., 
1Зырянов О.А., 1Филиппова О.В., 
2Владимирова А.А., 2Шерина Т.А.

1ФГАОУ ВО Первый МГМУ им. И.М. Сеченова Минз-
драва России (Сеченовский университет), Москва; 
2ООО ЛАБМГМУ Москва, Российская Федерация

Целью исследования явился научно-обоснован-
ный подход к разработке носителя фармацевтиче-
ской субстанции с помощью модификации хито-
зана. 

Проведены исследования по определению верх-
него предела кислотности – аскорбиновой и уксус-
ной, для получения солевых форм хитозана, выбора 
модификации хитозана и экспериментальной раз-
работки способа получения его твердой солевой 
формы.

Научно-обоснованный подход к исследованиям 
позволил разработать технологию получения водо-
растворимого биодеградируемого носителя на ос-
нове солевых форм хитозана. Экспериментальный 
подход к исследованиям позволил установить верх-
нюю границу кислотности среды, при которой по-
лучены прозрачные растворы хитозана по уксусной 
и аскорбиновой кислотам, необходимые для моди-
фикации нативной формы хитозана и получения его 
солевых форм. 

Учитывая лучшие органолептические свойства в 
сравнении с ацетатом хитозана, а также более высо-
кие значения рН, близкие к рН раневого экссудата, 
и более высокие вязкости полученных растворов 
солевых форм хитозана, удалось подобрать водно-
растворимую форму - аскорбат хитозана, для даль-
нейшей разработки состава лекарственной формы.

Установлен оптимальный режим лиофильной 
сушки в лабораторных условиях для получения 
твердой формы аскорбата хитозана со следующи-
ми параметрами: замораживание в течение 2-3 ча-
сов при температуре минус 80°С; режим сушки 40 
часов, давление - 0,34 мбар; режим досушивания 8 
часов, давление - 0,12 мбар; температура конденса-
тора минус 80°С.
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mecnierulad dasabuTebuli midgoma xitoza-
nis bazaze damzadebuli biodegradirebadi 
matareblis eqsperimentuli SemuSavebisadmi
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kvlevis mizans warmoadgenda mecnierulad 
dasabuTebuli midgoma farmacevtuli sub-
stanciis matareblis SemuSavebisadmi xito-
zanis modifikaciis saSualebiT. 
Catarebulia kvlevebi mJavianobis - askorbi-

nis mJavas da ZmarmJavas - zeda zRvris gansaz-
RvrisaTvis xitozanis marilovani formebis 
miRebis, xitozanis modifikaciis SerCevis da 
myari marilovani formis miRebis saSualebis 
eqsperimentuli SemuSavebisaTvis. kvlevebi-
sadmi mecnierulad dasabuTebulma midgomam 
SesaZlebeli gaxada teqnologiis SemuSaveba 
wyalSi xsnadi biodegradirebadi matareb-
lis miRebisaTvis xitozanis marilovani 
formebis safuZvelze. aseve, SesaZlebeli gax-
da mJave garemos zeda zRvris dadgena, rode-
sac askorbinis mJavaTi da ZmarmJaviT miiReba 
xitozanis gamWvirvale xsnarebi, aucilebeli 
xitozanis natiuri formebis modificirebisa 
da misi marilovani formebis miRebisaTvis. 
xitozanis acetatTan SedarebiT, xitozanis 
marilovani formebis xsnarebis saukeTeso 
organoleptikuri Tvisebebis, aseve, рН-is ufro 
maRali, Wrilobis eqsudatTan axlo maCveneb-
lebis da meti siblantis gaTvaliswinebiT, 
samkurnalwamlo formis Semadgenlobis Sem-
dgomi SemuSavebisaTvis SesaZlebeli gaxda 
wyalSi xsnadi formis – xitozanis askorba-
tis SerCeva. dadgenilia laboratoriul pi-
robebSi xitozanis askorbatis myari formis 
miRebisaTvis liofiluri gaSrobis optima-
luri reJimis Semdegi parametrebi: gayinva 
2-3 saaTis ganmavlobaSi temperaturaze -800C, 
gaSrobis reJimi – 40 sT, wneva – 0,34  mbari; 
gaSrobis dasrulebis reJimi – 8 sT, wneva 
– 0,12 mbari; kondensatoris temperatura -800C.


