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Abstract: This paper provides an overview of the current state of research in the field of the use of biodegradable 
polymers for medical purposes. The relevance of the research topic is noted, current trends in the development of 
biodegradable polymers, the creation of polymer protective coatings, polymers with shape memory effect for medical 
devices for various applications are described. The classification of modern biodegradable polymers, features of 
synthetic and natural biopolymers is presented, their advantages and disadvantages are indicated. Biodegradable 
polymers for drug encapsulation and delivery, the possibility of creating nanostructured polymers for pharmaceuticals are 
presented. The prospects for the future development of the use of biodegradable polymers in medicine are analyzed and 
described.  
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1. INTRODUCTION 

In the last decade, there has been an increasing 
interest in biodegradable materials for use in ecology, 
medicine and other areas of the national economy. The 
development of modern medical technologies would be 
impossible without the use of various materials with 
special properties. Biodegradable polymers are widely 
used in medicine as surgical suture materials, for the 
manufacture of orthopedic products, drug delivery, and 
matrixes for tissue engineering [1, 2]. Due to the 
widespread use of biodegradable implants in 
orthopedics [3], materials based on magnesium alloys 
are often used for these purposes, which have good 
corrosion resistance and biocompatibility, which 
improves the bone regeneration process [4]. These 
polymers also have a reduced response to 
inflammation and foreign bodies, which leads to their 
use for the development of new polymer coatings on 
magnesium alloys [5]. 

Biodegradable polymers are high molecular weight 
compounds that are found in the waste products of 
biological organisms: cellulose, protein, starch, nucleic 
acid, natural resin, etc. In a biologically active 
environment, biodegradable polymers undergo 
significant changes, as a result of hydrolysis and 
photochemical destruction, they decompose into 
natural components: water, carbon dioxide and 
biomass. The advantages of biopolymers include their 
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biodegradability, in contrast to analogues from 
petrochemical raw materials. 

This paper provides an overview of some of the 
current publications on the use of biodegradable 
polymers for medical purposes. This review can be 
useful for researching and analyzing current trends and 
predicting the development of biodegradable polymers 
in the field of medicine and healthcare. Consider 
publications devoted to their use, the classification of 
modern biodegradable polymers, as well as recent 
studies on the implementation of nanostructured 
systems for controlled drug delivery for the treatment of 
many diseases of modern human society.  

2. CURRENT TRENDS 

The review [6] presents the main areas of 
application of nanostructured polymer and composite 
materials in medicine. Today, there is an urgent need 
for products made of biocompatible materials for 
general and cardiovascular surgery, for the 
manufacture of pins and stents, blood vessel 
prostheses, artificial heart valves, heart-lung systems, 
for orthopedics, traumatology and dentistry [7]. They 
are also in demand for cellular and tissue engineering 
associated with reconstructive surgery, with the 
development of artificial organs and tissues, or for the 
restoration of the functions of damaged organs.  

The review [8] presents current research in the field 
of biodegradable polymeric materials based on 
renewable raw materials. Trends and prospects for the 
development of the production of biodegradable 
polymeric materials are stated. 
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The study [4] summarizes the latest advances in the 
production of polymer coatings based on magnesium 
alloys. Methods for improving corrosion resistance and 
future possibilities are discussed [9, 10]. Ultimately, the 
main problems and difficulties arise in the development 
of materials for polymer-coated magnesium-based 
implants [11].  

Surface modification with coatings is a practical 
option as it not only improves corrosion resistance, but 
also prepares the treated surface for bone regeneration 
and cell attachment. Unlike durable materials, 
biodegradable polymers are usually biocompatible. 
Due to their biodegradability, biocompatibility, 
magnesium-based biomaterials have great potential in 
orthopedic applications.  

In this regard, a composite coating may be a 
possible option for increasing the adhesion force of 
organic biopolymer coatings [12, 13]. In addition, the 
formation of composite coatings not only improves 
corrosion resistance, but also imparts potential 
bioactivity and biocompatibility to magnesium alloys 
during long-term use. In Figure 1 shows the main 
properties of polymer coatings based on magnesium: 
bioactivity, biodegradability, corrosion resistance, 
biocompatibility [4].  

 

Figure 1: Functionality of polymer coatings for biodegradable 
magnesium alloys. 

Shape memory polymers also have great potential 
for applications in various fields, including aerospace, 
textiles, robotics, and biomedicine, due to their 
mechanical properties (softness and flexibility) [14, 15]. 
Biodegradable shape memory polymers have the 
unique advantages of long-term biocompatibility and 

the formation of waste-free by-products, as the final 
products are absorbed through metabolism or 
enzymatic digestion [16]. It can also prevent biofilm 
formation or internal tissue damage due to the implant 
and the subsequent need for secondary surgery  
[17, 18]. 

In a study [19], new biodegradable and 
biocompatible amphiphilic polymers were obtained by 
modifying polyesters with organosilicon substituents. 
Organosilicon fragments of polymers are formed by 
silatranes and exhibit hydrophilic and hydrophobic 
properties, respectively [20]. These properties affect 
the biological activity of macromolecules; the antifungal 
activity of these polymer structures is also noted.  

3. CLASSIFICATION OF BIODEGRADABLE 
POLYMERS 

New polymer materials are constantly being 
developed for modern therapeutic applications. Review 
[21] is devoted to the use of varieties of biodegradable 
polymers. Various types of biodegradable polymers, 
their properties and characteristics, as well as their 
promising applications in pharmaceuticals are 
presented in detail [22]. Depending on the purpose, 
modern polymers can be divided into polymers with 
original and different structural bases [23]. The original 
bases have synthetic and natural polymers; polymers 
with carbon (polyvinyl) and heterocyclic bases 
(polypropylenes) belong to another category (Figure 2).  

 

Figure 2: Scheme of classification of modern polymers. 
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Synthetic polymers can also be biodegradable and 
non-biodegradable (Figure 3). Mainly non-
biodegradable polymers include acrylic polymers, 
cellulose derivatives, silicones. Of the acrylics, it can be 
noted: Polymethacrylate, Polymethyl metactylate, 
Polyhydro ethyl methacrylate. On the basis of cellulose, 
there are non-biodegradable polymers: Cellulose 
acetate, Carboxy methyl cellulose, Ethyl cellulose. 
Silicones include: Polydimethyl siloxanes, Colloidal 
silica. Additional polymers include: Ethyl vinyl acetate, 
Polaxamers, Polaxamine, Polyvinyl pyrrolidone. 

 

Figure 3: Varieties of synthetic polymers. 

It should be noted about the use of polymethyl 
methacrylate, which is a non-biodegradable acrylic-
based polymer, mainly used for implantation as bone 
cement or in the form of beads. Despite the fact that 
polymethyl methacrylate is widely used, it has many 
disadvantages, low biocompatibility, is not 
biodegradable, and can become an attractive breeding 
ground for bacteria [24]. 

Biodegradable polymers (Polyanhydrides, 
Phosphor based, polyester, polyamides) decompose 
and form a harmless biocompatible by-product [25]. 
Polyanhydrides include: Polysebacic Acid, Polyadipic 
Acid, Polyterphtalic Acid. Biodegradable polymers are 
based on phosphorus: Polyphosphates, 
Polyphosphonates. Polyesters have a more extended 
list: Polylactic acid, Polyglycolic acid, Plydianones, 
Polycapralactone, Polyhydroxy butyrate, 
Polydioxanones, Polydianones. From the family of 
polyamides, it is possible to note: Polyamonoacids, 
Polyimino carbonates. There are also other 
biodegradable polymers: Polycynoacrilate, 
Polyurethanes, Polyorthoesters.  

It should be emphasized that biocompatible 
polymers have good therapeutic properties, do not 
have an inflammatory effect, and show good 
permeability [21, 23].  

Natural polymers are divided into polymers based 
on protein and polysaccharides. Protein-based 
polymers exist: gelatin, albumin, collagen, and 
polysaccharide-based ones are: chitosan, hyaluronic 
acid, agarose, cyclodextrin, dextral (Figure 4). These 
natural polymers are very often used in drug delivery 
systems, let's take a look at them in more detail.  

 

Figure 4: Varieties of natural polymers. 

4. BIODEGRADABLE POLYMERS FOR DRUG 
DELIVERY 

Biodegradable polymers are promising materials for 
the development of new methods of encapsulation and 
drug delivery. In the last decade, controlled delivery of 
drugs, enzymes, gene delivery, local delivery, delivery 
of anticancer drugs and vaccines has been more 
widely used [26]. At the same time, new and modified 
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chemical compositions of polymers are identified and 
evaluated, which provide new forms of drug carriers, in 
the form of nanoparticles, microparticles, microspheres, 
matrices. Modern biopolymers have improved 
bioavailability, biocompatibility and lower toxicity.  

The review [23] investigates the use of natural 
biodegradable polymers for local or controlled release 
of drugs in severe diseases. Consider some 
biodegradable polymers that are often used in drug 
delivery systems (Figure 4). 

Chitosan is a polysaccharide with glucose units, it 
is obtained by partial deacetylation of chitin. Chitin has 
good mechanical strength, is biocompatible, 
biologically active, and biodegradable, but its use is 
limited due to its low solubility [27]. Chitin is extracted 
from marine organisms such as lobsters and shellfish, 
as well as from the shells of crabs, insects. 

Alginates are a group of the most important 
biopolymers, which are unbranched polysaccharide 
anionic polymers [28]. The modified form of alginates 
has found wider application in the biomedical and 
pharmaceutical industries as an effective drug carrier 
[29, 30]. Alginate is extracted from brown algae and 
soil bacteria. 

Albumin is a natural, water-soluble protein and an 
attractive macromolecular carrier that is biodegradable. 
Albumin is non-immunogenic, non-toxic and 
biocompatible [31, 32]. A large number of drugs can be 
included in the matrix of nanoparticles, since albumin 
molecules have different binding options [33], and are 
successfully used to treat cancer [32]. Commercially 
available forms of albumin are ovalbumin (egg white), 
human serum albumin, albumin extracted from 
soybeans, albumin present in bovine serum capsules, 
grain and milk albumin [34]. 

Hydroxyapatite is widely used in biomedicine and 
is considered the best option in the pharmaceutical 
field due to its superior bioactivity and biocompatibility 
[35]. Hydroxyapatite is obtained from mineral 
compounds of human bones, teeth and hard tissues 
[32]. 

Hyaluronic acid is an anionic polysaccharide [36, 
37], it is also known as hyaluronan, it is present in the 
synovial fluid of the joints, in the extracellular matrix, in 
the skin and is evenly distributed in the tissues of the 
vertebrate body [38, 39]. It has good biocompatibility, 
greater viscoelasticity, biodegradability, and is also 
used for the delivery of anticancer drugs [40, 41]. 

The considered natural biocompatible and 
biodegradable polymers in the form of nanostructures 
were investigated for therapeutic use. Nanoforms are 
superior to macro- or conventional drug delivery 
systems [42]. They can infect infected areas, organs, 
tumor sites, and tissues in the body. Biodegradable 
and biocompatible polymers are suitable materials for 
the development of new drug delivery systems.  

5. ANALYSIS AND FUTURE PROSPECTS 

It should be noted that nanostructured, 
biodegradable, biocompatible polymers are promising 
for the creation of new generation dosage forms. 
Controlling the molecular structure of polymers allows 
one to regulate not only their physicochemical 
properties, but also to change their ability to interact 
with living tissue. 

The advantages of biodegradable polymers include 
the possibility of converting them into small debris, 
which can be easily excreted from the body. However, 
there are opportunities to study biodegradable 
polymers for advanced biomedical applications. To 
identify side effects, it takes time to study the non-toxic 
degradation of polymers in the body. Adapting 
nanocarriers to everyday clinical practice will require a 
multidisciplinary approach based on clinical, ethical and 
social considerations [43]. It can be predicted that in 
the very near future, people will benefit from 
nanotechnology-based nanomedicine for the 
management and treatment of many serious diseases. 

6. CONCLUSION 

In this paper, a review was made of the current 
state of research in the field of the use of 
biodegradable polymers for medical and 
pharmaceutical purposes. The current trends in the 
development of nanostructured, composite polymers 
that make it possible to create biosafety medical 
devices are noted. The classification of modern 
biodegradable polymers, their disadvantages and 
advantages, as well as their areas of application are 
presented. Described biodegradable polymers for drug 
delivery, the possibility of creating nanostructures 
based on these polymers for pharmaceuticals and 
medicine.  

REFERENCES 
[1] Guo B, Ma PX. Synthetic biodegradable functional polymers 

for tissue engineering: a brief review, Sci. China Chem. 
2014; 57(4): 490-500. 
https://doi.org/10.1007/s11426-014-5086-y 



Biodegradable Polymer Materials In Medicine Journal of Composites and Biodegradable Polymers,  2021 Vol. 9     5 

[2] Asghari M. Samiei K. Adibkia A. Akbarzadeh S. Davaran. 
Biodegradable and biocompatible polymers for tissue 
engineering application: a review //Artif. Cells Nanomed. 
Biotechnol. 2017; 45(2): 185-192. 
https://doi.org/10.3109/21691401.2016.1146731 

[3] Kirkland NT, Birbilis N, Staiger MP. Assessing the corrosion 
of biodegradable magnesium implants: A critical review of 
current methodologies and their limitations. Acta Biomater. 
2012; 8: 925-936. 
https://doi.org/10.1016/j.actbio.2011.11.014 

[4] Saberi A, Bakhsheshi-Rad HR, Abazari S, Ismail AF, Sharif 
S, Ramakrishna S, Daroonparvar M, Berto F. A 
Comprehensive Review on Surface Modifications of 
Biodegradable Magnesium-Based Implant Alloy: Polymer 
Coatings Opportunities and Challenges// //Coatings 2021; 
11: 747. 27p. 
https://doi.org/10.3390/coatings11070747 

[5] Sezer N, Evis Z, Koç M. Additive manufacturing of 
biodegradable magnesium implants and scaffolds: Review of 
the recent advances and research trends. J. Magnes. Alloys 
2021; 9: 392-415. 
https://doi.org/10.1016/j.jma.2020.09.014 

[6] Gomzyak VI, Demina VA, Razuvaeva EV, Sedush NG, 
Chvalun SN. Biodegradable polymer materials for medicine: 
from implant to organ // Fine chemical technologies. 2017; 2: 
(5): P.5-20. 
https://doi.org/10.32362/2410-6593-2017-12-5-5-20 

[7] Yee DT, Koon JN, Huang Y, Hou PW, Leo HL, Venkatraman 
SS, Ang HY. Bioresorbable metals in cardiovascular stents: 
Material insights and progress //Materialia 2020; 22: 100727. 
https://doi.org/10.1016/j.mtla.2020.100727 

[8] Vildanov F.Sh, Latypova FN, Krasutsky PA, Chanyshev RR. 
Biodegradable polymers - current state and prospects of use 
// Bashkir Chemical Journal. 2012; 9: (1): 135-139 

[9] Sezer N, Evis Z, Kayhan SM, Tahmasebifar A, Koç M. 
Review of magnesium-based biomaterials and their 
applications. J. Magnes. Alloys 2018; 6: 23-43. 
https://doi.org/10.1016/j.jma.2018.02.003 

[10] Mei D, Lamaka SV, Lu X, Zheludkevich ML. Selecting 
medium for corrosion testing of bioabsorbable magnesium 
and other metals-a critical review. Corros. Sci. 2020; 1: 
108722. 
https://doi.org/10.1016/j.corsci.2020.108722 

[11] Radha R, Sreekanth D. Insight of magnesium alloys and 
composites for orthopedic implant applications-A review. J. 
Magnes. Alloys 2017; 5: 286-312. 
https://doi.org/10.1016/j.jma.2017.08.003 

[12] Yu B, Dai J, Ruan Q, Liu Z, Chu PK. Corrosion behavior and 
mechanism of carbon ion-implanted magnesium alloy. 
Coatings, 2020; 10: 734. 
https://doi.org/10.3390/coatings10080734 

[13] Zhang Y, Cao H, Huang H, Wang Z. Hydrophobic 
modification of magnesium hydroxide coating deposited 
cathodically on magnesium alloy and its corrosion protection 
//Coatings 2019; 9: 477. 
https://doi.org/10.3390/coatings9080477 

[14] Lee Junsang, Kang Seung-Kyun. Principles for Controlling 
the Shape Recovery and Degradation Behavior of 
Biodegradable Shape-Memory Polymers in Biomedical 
//Micromachines 2021; 12: 757. 17p. 
https://doi.org/10.3390/mi12070757 

[15] Lester BT, Baxevanis T, Chemisky Y, Lagoudas DC. Review 
and perspectives: Shape memory alloy composite systems. 
Acta Mech. 2015; 226: 3907-3960. 
https://doi.org/10.1007/s00707-015-1433-0 

[16] Peterson GI, Dobrynin AV, Becker ML. Biodegradable Shape 
Memory Polymers in Medicine //Adv. Healthc. Mater. 2017. 6, 
1700694. 
https://doi.org/10.1002/adhm.201700694 

 

[17] Patel K, Purohit R. Future Prospects of shape memory 
polymer nano-composite and epoxy based shape memory 
polymer- A review. Mater. Today: Proc. 2018; 5: 20193-
20200. 
https://doi.org/10.1016/j.matpr.2018.06.389 

[18] Xia Y, He Y, Zhang F, Liu Y, Leng J. A Review of Shape 
Memory Polymers and Composites: Mechanisms, Materials, 
and Applications. Adv. Mater. 2021; 33: 2000713 
https://doi.org/10.1002/adma.202000713 

[19] Istratov VV, Vasnev VA, Markova GD. Biodegradable and 
biocompatible silatrane polymers //Molecules 2021; 26: 1893. 
16p. 
https://doi.org/10.3390/molecules26071893 

[20] Puri JK, Singh R, Chahal VK. Silatranes: A review on their 
synthesis, structure, reactivity and applications. Chem. Soc. 
Rev. 2011; 40: 1791-1840. 
https://doi.org/10.1039/B925899J 

[21] Prajapati Sh. Kumar, Jain A, Jain A, Jain S. Biodegradable 
polymers and constructs: A novel approach in drug delivery 
//Eur. Polym. J. 2019; 120: 109191. 
https://doi.org/10.1016/j.eurpolymj.2019.08.018 

[22] Joseph B, George A, Gopi S, Kalarikkal N, Thomas S. 
Polymer sutures for simultaneous wound healing and drug 
delivery-a review, Int. J. Pharm. 524 (1-2) (2017) 454-466. 
https://doi.org/10.1016/j.ijpharm.2017.03.041 

[23] Idrees H, Zaidi SZ, Sabir A, Khan RU, Zhang X, Hassan S. A 
Review of Biodegradable Natural Polymer-Based 
Nanoparticles for Drug Delivery Applications //Nanomaterials 
2020; 10: 1970: 22p. 
https://doi.org/10.3390/nano10101970 

[24] Kluin OS, van der Mei HC, Busscher HJ, Neut D. 
Biodegradable vs. non-biodegradable antibiotic delivery 
devices in the treatment of osteomyelitis. Expert Opin. Drug 
Deliv. 2013; 10: 341-351 
https://doi.org/10.1517/17425247.2013.751371 

[25] Karamanlioglu M, Preziosi R, Robson GD. Abiotic and biotic 
environmental degradation of the bioplastic polymer poly 
(lactic acid): A review. Polym. Degrad. Stab. 2017; 137: 122-
130. 
https://doi.org/10.1016/j.polymdegradstab.2017.01.009 

[26] García MC. Drug delivery systems based on 
nonimmunogenic biopolymers, Engineering of Biomaterials 
for Drug Delivery Systems, Elsevier, 2018; P. 317-344. 
https://doi.org/10.1016/B978-0-08-101750-0.00012-X 

[27] Shafabakhsh R, Yousefi B, Asemi Z, Nikfar B, Mansournia 
MA, Hallajzadeh J. Chitosan: A compound for drug delivery 
system in gastric cancer-A review //Carbohydr. Polym. 2020; 
242: 116403. 
https://doi.org/10.1016/j.carbpol.2020.116403 

[28] George M, Abraham TE. Polyionic hydrocolloids for the 
intestinal delivery of protein drugs: alginate and chitosan-a 
review, J. Control. Release 2006; 114(1): 1-14. 
https://doi.org/10.1016/j.jconrel.2006.04.017 

[29] Tonnesen HH, Karlsen J. Alginate in Drug Delivery Systems 
//Drug Dev. Ind. Pharm. 2002. 28, 621-630. 
https://doi.org/10.1081/DDC-120003853 

[30] Yang JS, Xie YJ, He W. Research progress on chemical 
modification of alginate: Areview. Carbohydr. Polym. 2011; 
84: 33-39. 
https://doi.org/10.1016/j.carbpol.2010.11.048 

[31] Rahimnejad M, Jahanshahi M, Najafpour GD. Production of 
biological nanoparticles from bovine serum albumin for drug 
delivery. Afr. J. Biotechnol. 2006; 5: P.1918-1923. 

[32] Joshi M, Nagarsenkar M, Prabhakar B. Albumin nano-
carriers for pulmonary drug delivery: An attractive approach 
//J. Drug Deliv. Sci. Technol. 2020; 56: 101529. 
https://doi.org/10.1016/j.jddst.2020.101529 

[33] Patil GV. Biopolymer albumin for diagnosis and in drug 
delivery //Drug Dev. Res. 2003; 58: 219-247. 
https://doi.org/10.1002/ddr.10157 



6    Journal of Composites and Biodegradable Polymers,  2021 Vol. 9 Iftikhar B. Abbasov 

[34] Arshady R. Preparation of microspheres and microcapsules 
by interfacial polycondensation techniques // J. Microcapsul. 
1989; 6: P.13-28. Gomes DS, Santos AMC, Neves GA, 
Menezes RR. A brief review on hydroxyapatite production 
and use in biomedicine //Cerâmica 2019; 65: 282-302. 
https://doi.org/10.1590/0366-69132019653742706 

[35] Gomes DS, Santos AMC, Neves GA, Menezes RR. A brief 
review on hydroxyapatite production and use in biomedicine 
//Cerâmica 2019; 65: 282-302. 
https://doi.org/10.1590/0366-69132019653742706 

[36] Choi KY, Min KH, Na JH, Choi K, Kim K, Park JH, Kwon IC, 
Jeong SY. Self-assembled hyaluronic acid nanoparticles as a 
potential drug carrier for cancer therapy: Synthesis, 
characterization, and in vivo biodistribution //J. Mater. Chem. 
2009; 19: 102-4107. 
https://doi.org/10.1039/b900456d 

[37] Schanté CE, Zuber G, Herlin C, Vandamme TF. Chemical 
modifications of hyaluronic acid for the synthesis of 
derivatives for a broad range of biomedical applications 
//Carbohydr. Polym. 2011; 85: 469-489. 
https://doi.org/10.1016/j.carbpol.2011.03.019 

[38] Cheng D, Han W, Yang K, Song Y, Jiang M, Song E. One-
step facile synthesis of hyaluronic acid functionalized 
fluorescent gold nanoprobes sensitive to hyaluronidase in 
urine specimen from bladder cancer patients //Talanta 2014; 
130: 408-414. 
https://doi.org/10.1016/j.talanta.2014.07.005 

[39] Zhong W, Pang L, Feng H, Dong H, Wang S, Cong H, Shen 
Y, Bing Y. Recent advantage of hyaluronic acid for 
anticancer application: A review of "3S" transition approach. 
Carbohydr. Polym. 2020; 238: 116204. 
https://doi.org/10.1016/j.carbpol.2020.116204 

[40] Liu K, Wang ZQ, Wang SJ, Liu P, Qin YH, Ma Y, Li XC, Huo 
ZJ. Hyaluronic acidtagged silica nanoparticles in colon 
cancer therapy: Therapeutic efficacy evaluation //Int. J. 
Nanomed. 2015; 10: P.6445-6454. 
https://doi.org/10.2147/IJN.S89476 

[41] Wang H, Sun G, Zhang Z, Ou Y. Transcription activator, 
hyaluronic acid and tocopheryl succinate multi-functionalized 
novel lipid carriers encapsulating etoposide for lymphoma 
therapy //Biomed. Pharmacother. 2017; 91: P.241-250. 
https://doi.org/10.1016/j.biopha.2017.04.104 

[42] Sur S, Rathore A, Dave V, Reddy KR, Chouhan RS, Sadhu 
V. Recent developments in functionalized polymer 
nanoparticles for efficient drug delivery system //Nano Struct. 
Nano Objects. 2019; 20: 100397 
https://doi.org/10.1016/j.nanoso.2019.100397 

[43] George A, Shah PA, Shrivastav PS. Natural biodegradable 
polymers based nano-formulations for drug delivery: A 
review. Int. J. Pharm. 2019; 561: 244-264 
https://doi.org/10.1016/j.ijpharm.2019.03.011 
 

 

Received on 04-07-2021 Accepted on 19-08-2021 Published on 10-09-2021 

DOI: https://doi.org/10.12974/2311-8717.2021.09.01 

© 2021 Iftikhar B. Abbasov; Licensee Savvy Science Publisher. 
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in 
any medium, provided the work is properly cited. 
 


