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Abstract: In the field of regenerative medicine and tissue engineering, the use of such materials has been included for a 
short time, serving not only as a replacement for damaged or missing tissue, but also as a support for the surrounding 
tissues and cells. Such materials should not only be passively tolerated by the cell, but should also actively promote the 
growth, differentiation and other processes involved in tissue regeneration. The latest approach is the use and development 
of bioresorbable and biodegradable polymeric materials. Such materials, with their biocompatibility, degradability and 
suitable mechanical properties, support the overgrowth of new tissue. The application of such materials is used not only 
in the human but also in the veterinary field. This study approaches the use of polymeric materials processed by additive 
technology in veterinary practice in several case studies. It presents not only the use of new methods of materials 
processing, but also an individualized approach and progress in therapeutic approaches. 
 
1 Introduction 

Polymers are considered to be the widest group of 
materials and therefore they are increasingly used 
especially in the field of regenerative medicine and 
implantology. Since polymers can be divided into natural 
and synthetic, their usage is not limited only to be a part of 
medical devices, equipment,  invasive or non-invasive 
devices, but they also become the therapeutic basis itself. 

Several different classes of polymers are currently used 
in veterinary practice, which differ in their chemical 
structure, synthetic methods, reaction to living organism 
and biodegradability. The most useful non-degradable 
polymers used in veterinary practice include silicone, 
polyurethane and EVA copolymers. Polymers such as 
poly(lactic-co-glycolic acid) (PLGA) and poly(lactic acid) 
(PLA) are considered to be biodegradable and therefore 
belong to the class of degradable polymers. 

The process of degradation of polymeric materials is 
accompanied by a process of cleavage of the polymer 

chain, which leads to a loss of molecular weight, resulting 
in erosion of the material, which can be defined as weight 
loss of the material due to the cleavage process. 

The use of degradable and non - degradable polymeric 
materials ranges from orthotic - prosthetic solutions, 
through implants to controlled drug distribution systems. 

 
1.1 Non-degradable polymers 

Silicones      
The rise of silicone materials began in the 1960s, when 

it was concluded that they were characterized by chemical 
and thermal stability, low surface tension, hydrophobicity 
and gas permeability, resulting in their dominant position 
in the biocompatibility and biodiversity of materials. 
Nowadays, they are considered to be one of the most 
thoroughly tested biomaterials and are used for the 
production of medical devices, personalized implants, drug 
carriers, or as parts of invasive and non-invasive medical 
devices [1]. 
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Polyurethane (PU)                     
Polyurethanes or polyurethane elastomers are known 

for their molecular structure to be similar to that of human 
proteins. A closer examination of the material revealed that 
the absorption of proteins, which is a side effect of the 
blood clotting process, is considerably slower or lower than 
for other materials. This ability makes PU an ideal material 
for the needs of various medical applications in which 
adhesive forces, biomimetic or antithrombotic properties 
are required. 

Polyurethanes are widely used in the cardiovascular 
field as an insulating electrode material in the implantation 
of an artificial heart or pacemaker, due to their elastomeric 
properties, which are accompanied by toughness, tear 
resistance, abrasion resistance and a high degree of 
biocompatibility with a living organism [2-4]. 

 
Polyethylene glycol (PEG)          
Polyethylene glycol is widely used in the medical, 

chemical and pharmaceutical industries because it is non-
toxic and highly soluble. It is also considered a 
biocompatible synthetic, hydrophilic polyether compound 
that can be used in biomedical applications. 

PEG is most often used as part of laxatives, where it 
serves as a drug carrier in the form of an inactive substance. 
The form and process of drug administration depends on 
the usage of PEG because the compound binds antibody-
drug conjugates. If it is necessary to improve the systematic 
administration of the medicament, it can be used in the 
form of a coating [5]. 

 
Poly(methyl methacrylate) (PMMA)     
Poly(methyl methacrylate) is commercially known as 

plexiglass or acrylic glass. In the field of orthopedics and 
surgery, it is referred to as the so-called "bone cement". It 
is also used for the production of aids in dental and 
ophthalmic practice and for the distribution of medicines. 
Its wide scope is due to the fact that by changing the ratios 
of dimethylaminoethyl methacrylates, methacrylic acid 
and methacrylic acid esters, it can be categorized as 
synthetic cationic, anionic or neutral polymer. An example 
is a study by Gupta et al., Which provided an overview of 
materials used as carriers for gastrointestinal drugs, stating 
that up to twenty materials are made on the basis of PMMA 
[6,7]. 

 
Ethylene-vinyl acetate copolymer (EVA)   
EVA is a random copolymer of ethylene and vinyl 

acetate. It is used for the delivery of drugs in laminated 
transdermal systems in the form of a membrane or subsoil. 
Ethylene vinyl acetate copolymer has also been shown to 
be an effective matrix and membrane for the controlled 
delivery of atenolol, triprolidine and furosemide [8]. 

 
Poly(vinyl alcohol) (PVA)     
PVA is considered to be a synthetic hydrophilic linear 

polymer whose structural properties depend on the degree 
of polymerization and the degree of hydrolysis (i.e. the 

superstructure of the two monomers) because it generally 
occurs as a copolymer of vinyl alcohol and vinyl acetate. It 
is used in the pharmaceutical and biomedical engineering 
industries to replace soft tissues in the field of lenses, 
artificial cartilage or parts of the artificial heart, due to its 
simple structure and properties such as non-
carcinogenicity, biocompatibility, strength and adhesion. 
Chemically and physically modified PVA structures are 
used in the food and textile industries [9]. 

 
Polyether ether ketone (PEEK)               
PEEK material is one of the thermoplastic polymers 

with mechanical properties that are significantly close to 
the properties of human bone. For this reason, it has been 
presented to the professional public since the 1990s as a 
replacement for conventional metallic materials in the field 
of biomedical applications. It is currently used in additive 
technologies to make hard tissue replacement implants. 

The surface of the PEEK polymer is biologically inert 
and hydrophobic, which does not allow protein absorption 
and cell adhesion. For this reason, it is increasingly 
enriched with ceramic and other bioactive materials to 
improve surface properties [10, 11]. 

 
1.2 Degradable polymers 

Poly(lactic acid) (PLA)    
PLA is one of the thermoplastics with good mechanical 

properties, biocompatibility and high biodegradability. 
PLA is obtained from lactic acid, degraded by a hydrolysis 
process, the rate of degradation being determined by the 
reactivity of the polymer with the catalysts and water. 

PLA scaffolds are used to support various cell types in 
applications in the cardiovascular, orthopedic, bladder, 
muscle, bone, cartilage and tendon applications. 

To innovate the required properties, various ceramic 
and polymeric materials are added to the PLA material, 
which makes it possible to increase or decrease the rate of 
degradation or to improve the osteoinductive properties 
[12-19]. 

 
Poly(glycolic acid) (PGA)    
PGA material was discovered in 1954 as the first 

degradable synthetic polymer. It was initially rejected by 
the professional public due to its poor thermal and 
hydrolytic stability. However, the hydrolytic sensitivity of 
PGA was later used in the manufacture of polymeric 
devices, which were indicated for decomposition in humid 
environments and thus in the human body. With a 
controlled drug delivery system, PGA can be defined as a 
solid erodible matrix with a controlled release rate [20]. 

 
Polycaprolactone (PCL)     
PCL is also a biodegradable material, but is more stable 

than polylactides due to less frequent ester linkages to the 
monomer, which ultimately prolongs the degradation time 
due to enzymatic hydrolysis in the body of PCL chain 
fragments. The rate of degradation further depends on 
shape, molecular weight, residual monomer content, 
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autocatalysis and other factors. In general, complete 
degradation of the PCL polymer takes 2 to 3 years in the 
biological environment. 

Polycaprolactone itself is characterized by a low degree 
of biocompatibility but excels in elastic properties together 
with the ability to form various mixtures, composites and 
copolymers make it a desired material in the creation of 
support structures for hard tissues and scaffolds in the field 
of tissue engineering [21-25]. 
 

Poly(lactic-co-glycolic acid) (PLGA)              
PLGA is one of the biodegradable polymers based on 

aliphatic polyester, containing synthetic copolymers of 
lactic acid and glycolic acid. Due to its biocompatible 
properties and biodegradable nature, it is used for the 
distribution of drugs in the living organism or as a carrier 
for the delivery of bioactive molecules [26,27]. 
 

Chitosan             
Chitosan is one of the naturally occurring polymers in 

hard shellfish shells. It excels in its physico-chemical and 
biological properties, making it an application in many 
fields, including the medical, food, chemical, cosmetic, 
water, mining and biochemical industries. 

Its main disadvantage is its insolubility in aqueous 
solutions, which greatly limits its widespread use in living 
organisms. By modifying some functional groups of 
chitosan, it is possible to improve its solubility and thus 
expand the possibilities of application. Such chemical 
modifications produce many types of chitosan derivatives 
that are non-toxic, biocompatible and biodegradable. 
Chitosan nanoparticles improve the body's immune 
function and, thanks to simple modifications, are also used 
as drug carriers [28-32]. 

 
2 Usage of polymer implants in veterinary 

practice 
2.1 Preclinical testing of polymer materials – 

Case study 1 
As part of preclinical testing, the different variations of 

PEEK polymeric material were tested on a rabbit animal 
model in collaboration with University of Veterinary 
Medicine and Pharmacy (UVMaP) in Košice. The material 
was produced at the Slovak Technical University (STU) in 
Bratislava using the technological process of extrusion on 
a twin screw device (Labtech Engineering, Thailand). A 
total of 4 variations of materials were produced: 
1. PEEK polymer without additives, 
2. PEEK polymer with the addition of tricalcium 

phosphate (TCP); proportion 85 : 15, 
3. PEEK polymer with the addition of hydroxyapatite 

(HA); proportion 85 : 15, 
4. PEEK polymer with the addition of TCP and HA; 

proportion 80 : 5 : 15. 
 
A healthy, adult rabbit weighing 4.5kg was selected for 

implantation. The prepared implant structures were treated 
with a hot air sterilizer Titanox (TITANOX S.r.l, Italy) 

before the implantation. During the procedure, the rabbit 
femurs were penetrated by using a drill. The individual 
defects were subsequently filled with prepared implant 
structures and the wound site was closed with a suture. The 
health status of the rabbit was observed during 12 weeks, 
with ongoing follow-ups at 2nd and 10th week and no 
changes in health status were noted. At the 12th week the 
rabbit was euthanized with goal to examine the results. 

Based on the explanted femurs (Figure 1), it was 
confirmed that the PEEK polymer is a bioinert material, as 
there was no interaction between inserted implant and the 
bone, in addition the implanted structure separated from 
the femur. In the case of composites with the addition of 
ceramic materials, it can be argued that the osteointegration 
process took place based on observations (Figure 2) using 
a Stemi DV4 stereomicroscope and an AxioCam ERc5s 
camera (Carl-Zeiss, Germany) [33]. 

 

 
Figure 1 Explanted rabbit femurs with embedded implant 

structures 
 

 
Figure 2 Stereomicroscopy at 50x zoom, the left side: PEEK 
polymer enriched with HA; the right side: PEEK polymer 

enriched with HA and TCP 
 
2.2 Soft tissue replacement – Case study 2 

Another case study that was performed in collaboration 
with UVMaP was a case of extensive damage to the skin 
layer on the front limbs of a dog. These defects also 
contained portions of necrotic tissue that had to be 
surgically removed (Figure 3). 

 

 
Figure 3 Skin defects after removal of the necrotic tissue and fur 
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Due to the extensive damage, it was necessary to 
provide the bridging effect to the defect for sufficient 
support for the growth of emerging tissue. The implant 
structure was manufactured on a Deltiq2 device from 
Trilab company (Czech Republic). Using FFF (Fused 
Filament Fabrication) technology, a mesh structure was 
prepared from PCL and polypropylene (PP) materials in 
order to ensure a suitable overgrowth of the newly formed 
tissue, to accelerate its growth and to heal the wound. 

The time set for the application of the implant structure 
was not predetermined and depended on the wound healing 
rate. Overall, new tissue was formed in 3 weeks after the 
application of the porous structure to the site of the skin 
defect, and the treated wound showed no signs of 
inflammatory or other reaction. After removal of the 
implant structure, the wound completely healed (Figure 4). 

 

 
Figure 4 The left side: applied porous structure; the right side: 

rate of  the healing process 3 weeks after implantation 
 
2.3 Hard tissue replacement – Case study 3 

Another study that was performed in collaboration with 
UVMaP was an adult rabbit weighing 4.5kg, diagnosed 
with a femur fracture. For the needs of the study, the 
polymeric material PEEK was chosen, which is 
characterized by excellent mechanical properties and 
chemical stability. The design of the implant structure 
consisted in the surgical explanting of the damaged part of 
the femur. For the purpose of creating a 3D model of the 
implant, a segment was scanned by an Identica scanner 
(MEDIT corp., South Korea) and the final version modeled 
in Meshmixier software (Autodesk Inc., USA). Implant 
was manufactured on a device Vshaper 270 MED 
(Vshaper, Poland) based on FFF technology. 

The fabricated implant was surgically inserted into the 
defect area and anchored using a personalized fixation 
(Figure 5), which was made of titanium material, to ensure 
stability. The procedure was completed by closing the 
wound with a suture and administering anti-inflammatory 
drug treatment. The health status of the rabbit was observed 
during 12 weeks, with ongoing follow-ups at 2nd week and 
10th week, and no changes in health status were noted. At 
the end of 12th week, the rabbit was euthanized, the 
personalized fixation was removed and explanted femur 
was subjected to additional evaluation (Figure 6). 

 

 
Figure 5 The left side: surgical implantation of the 

manufactured implant; the right side: a rabbit after a successful 
implantation with personalized fixation 

 

 
Figure 6 Explanted personalized fixation with overgrown 

implant strucure 
 

The hypothesis of implant overgrowth could not be 
confirmed, as it can be seen in Figure 6, the 
osteointegration process did occur, but the implant itself 
did not interact with the bone tissue. Instead, the implant 
was overgrown by bone callus which confirmed bioinert 
properties of the PEEK polymer material [33]. 
 
2.4 Soft tissue replacement – Case study 4 

Another use of polymeric materials processed by 3D 
printing technology was the production of an implant for a 
dog diagnosed with a traumatic tracheal defect. The dog 
was admitted to the UVLaF clinic, where he underwent 
basic clinical examinations. Given the location and extent 
of damage to the tracheal rings and surrounding structures, 
the nursing staff concluded that the use of traditional 
treatment options might not be successful. For this reason, 
the idea of using 3D printing to remove such extensive 
damage has been adopted. The aim of this case study was 
to create a personalized tracheal implant based on data 
obtained from a CT scan so that the original respiratory 
function could be restored. The therapeutic procedure was 
divided into two stages: 

First stage (habituation) - creation of a temporary 
anatomical implant made of PMMA material using PolyJet 
technology (Figure 7), for temporary closure of the defect, 
but not the entire wound. 

The second stage - involved the removal of the 
temporary implant and its replacement with an implant 
from biodegradable PCL material (Figure 7), manufactured 
on a Bioplotter (Envisiontec, USA). Surgical closure of the 
wound and surrounding soft tissues also occurred at this 
stage. 
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Figure 7 The left side: a temporary implant of anatomical shape 

that was implanted in the first stage; the right side: a 
biodegradable implant applied in the second stage 

 
Several days after the insertion of the temporary 

implantation structure, signs of implant detachment were 
observed in the dog, accompanied by massive seceration of 
the subcutaneous structures and significant mucus 
deposition on the inside of the defect (Figure 8). After the 
six days, the polymer implant had to be surgically removed 
and the defect was subsequently covered with a 
biodegradable implant, slightly extending beyond the 
surrounding tracheal rings. 
 

 
Figure 8 The left side: a temporary implant covered with mucus; 

the right side: an inserted biodegradable implant 
 

Eight months after the primary implantation, the dog 
underwent a native CT and endoscopic examination, which 
showed that the tracheal defect healed to the full extent, 
with no clinical signs of upper airway damage observed 
throughout the dog. Despite the severity and extent of the 
defect, biphasic implantation has been shown to be 
successful. 

 
2.5 Soft tissue replacement – Case study 5 

The last study that was performed with cooperation 
with UVLaF, where a domestic pig was diagnosed with a 
tracheal defect. Based on previous experience, only a 
porous implant structure was used for the case, without the 
application of a temporary anatomical implant. 

The implant was manufactured from PCL material, 
which was processed in the form of pellets in a 
Filamentmaker (3DEVO, the Netherlands). The produced 
filament with a diameter of 1.75 ± 0.05 mm was 
subsequently used for the production of an implant on a 3D 
printer Deltiq 2 (Trilab, Czech Republic), which works on 
the principle of FFF technology. The implant was designed 
in Magics software (Materialize, Belgium) and consisted 
of 4 porous layers to support the growth and adhesion of 
the newly formed tissue. 

 
Figure 9 D 

Prior to surgery, the implant was sterilized with high 
percent alcohol because damage to and fine deformation 
could occur when placed in a sterilization device due to the 
high temperature. After insertion of the implant at the 
defect site (Figure 9), the wound was completely closed 
and the pig was given anti-inflammatory drug treatment. 

 

 
Figure 10 Application of a porous tracheal implant in a pig 

 
More comprehensive results from the case study cannot 

be provided due to the fact that the study is still ongoing. 
 

3 Results 
The implementation of case studies on rabbit models 

confirmed the bioinert properties of the polymeric material 
PEEK, which is characterized by excellent mechanical 
properties and resistance to degradation, but biologically 
due to its hydrophobic surface does not support protein 
absorption or cell adhesion. In the case study of composite 
materials made of PEEK polymer enriched with bioactive 
ceramic materials HA and TCP, a course of 
osteointegration between the inserted implant and the 
rabbit femur was observed. Based on this observation, it is 
possible to confirm the influence of ceramic materials in 
the process of bone defect regeneration. In case studies 
performed on dog models, the application of porous 
structures made of polymeric PCL material managed to 
create an overlap of defects (in the case of the tracheal 
implant, there was a restoration of respiratory function as 
well) and was provided sufficient support to the emerging 
tissue which speeded up the regeneration process of 
damaged tissue. In the case of a study performed on a pig 
model, a tracheal defect was also covered with a porous 
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implant structure made of polymeric PCL material, to 
restore anatomical respiratory function. 
 
4 Conclusions 

In medical applications, the use of polymeric materials 
is quite common. The combination of standard procedures 
and new technologies creates new therapeutic possibilities 
in regenerative medicine and tissue engineering. Polymer 
processing technology is currently focused on 3D printing. 
And it is the connection of this technology with new 
materials that creates an individualized approach in human 
and veterinary medicine. Testing this synergy on animal 
models significantly pushes the imaginary boundaries of 
standard procedures in human medicine. 
 
Acknowledgement 
This research was supported by projects KEGA 
023TUKE4/2020, KEGA 044/TUKE-4/2022 and VEGA 
1/0599/22. This publication is the result of the project 
implementation Center for Advanced Therapies od 
Chronic Inflammatory Disease of the Locomotion, 
ITMS2014+: 313011W410 supported by the Operational 
Program Integrated Infrastructure funded by the European 
Regional Development Fund.  
 
References 
[1] CURTIS, J., COLAS, A.: Chapter II.5.18 - Medical 

Applications of Silicones, Editor(s): Buddy D. Ratner, 
Allan S. Hoffman, Frederick J. Schoen, Jack E. 
Lemons, Biomaterials Science, 3rd ed., Academic 
Press, pp. 1106-1116, 2013. 
https://doi.org/10.1016/B978-0-08-087780- 8.00107-8 

[2] DAVIS, F.J., Mitchell, G.R.: Polyurethane Based 
Materials with Applications in Medical Devices, In: 
Bártolo P., Bidanda B. (eds) Bio-Materials and 
Prototyping Applications in Medicine, Springer, 
Boston, MA, 2008.  
https://doi.org/10.1007/978-0-387- 47683-4_3 

[3] SIEPE, M., GIRAUD, M.N., LILJENSTEN, E., 
NYDEGGER, U., MENASCHE, P., CARREL, T., 
TEVAEARAI, H.T.: Construction of Skeletal 
Myoblast Based Polyurethane Scaffolds for 
Myocardial Repair, Artificial Organs, Vol. 31, No. 6, 
pp. 425-433, 2007.  
https://doi.org/10.1111/j.1525-1594.2007.00385.x 

[4] GORNA, K., GOGOLEWSKI, S.: Biodegradable 
porous polyurethane scaffolds for tissue repair and 
regeneration, Journal of Biomedical Materials 
Research,  Vol. 79A, No. 1, pp. 128-138, 2006. 
https://doi.org/10.1002/jbm.a.30708 

[5] GANJI,  M., DOCTER, M., LE GRICE, S., 
ABBONDANZIERI, E.: DNA binding proteins 
explore multiple local configurations during docking 
via rapid rebinding, Nucleic Acids Research, Vol. 44, 
No. 17, pp. 8376-8384, 2016.  
https://doi.org/10.1093/nar/gkw666 

[6] CHANG, R.K., PRICE, J.C., HSIAO, C.: Preparation 
and preliminary evaluation of Eudragit®RL and RS 

pseudolatices for controlled drug release, Drug 
Development and Industrial Pharmacy, Vol. 15, No. 3, 
pp. 361-372, 1989.  
https://doi.org/10.3109/03639048909040217 

[7] GUPTA, P., KUMAR, M., SACHAN, N.: An 
Overview on Polymethacrylate Polymers in 
Gastroretentive Dosage Forms, Open Pharmaceutical 
Sciences Journal, Vol. 2015, No. 2, pp. 31-42, 2015. 
https://doi.org/10.2174/1874844901502010031 

[8] BERMUDEZ, J.M., CID, A.G., RAMÍREZ-RIGO, 
M.V., QUINTEROS, D., SIMONAZZI, A., 
SÁNCHEZ BRUNI, S., PALMA S.: Challenges and 
opportunities in polymer technology applied to 
veterinary medicine, Journal of Veterinary 
Pharmacology and Therapeutics, Vol. 37, No. 2, pp. 
105-124, 2014. https://doi.org/10.1111/jvp.12079 

[9] DENNES, T.J., SCHWARTZ, J.: A nanoscale adhesion 
layer to promote cell attachment on PEEK, Journal of 
the American Chemical Society, Vol. 131, No. 10, pp. 
3456-3457, 2009. https://doi.org/10.1021/ja810075c 

[10] HAN, C.M., LEE, E.J., KIM, H.E., KOH, Y.H., KIM, 
K.N., HA, Y., KUH, S.-U.: The electron beam 
deposition of titanium on polyetheretherketone 
(PEEK) and the resulting enhanced biological 
properties, Biomaterials, Vol. 31, No. 13, pp. 3465-
3470, 2010.  
https://doi.org/10.1016/j.biomaterials.2009.12.030 

[11] BRIEM, D., STRAMETZ, S., SCHRODER, K., 
MEENEN, N.M., LEHMANN, W., LINHART, W., 
OHL, A., RUEGER, J.M.: Response of primary 
fibroblasts and osteoblasts to plasma treated 
polyetheretherketone (PEEK) surfaces, Materials in 
medicine, Vol. 16, No. 7, pp. 671-677, 2005. 
https://doi.org/10.1007/s10856-005-2539-z 

[12] HASSAN, C.M., PEPPAS, N.A.: Structure and 
Applications of Poly(vinyl alcohol) Hydrogels 
Produced by Conventional Crosslinking or by 
Freezing/Thawing Methods, Biopolymers · PVA 
Hydrogels, Anionic Polymerisation Nanocomposites, 
Advances in Polymer Science, Vol. 153, pp. 37-65, 
2000. https://doi.org/10.1007/3-540-46414-X_2  

[13] LI, S., VERT, M.: Biodegradable polymers: 
polyesters, E Mathiowitz (Ed.), Encyclopedia of 
Controlled Drug Delivery, Wiley, New York 1999. 

[14] AURAS, R., HARTE, B., SELKE, S.: An overview of 
polylactides as packaging materials, Macromolecular 
bioscience, Vol. 4, No. 9, pp. 835-864, 2004. 
https://doi.org/10.1002/mabi.200400043 

[15] DAVACHI, S.M., KAFFASHI, B.: Polylactic Acid in 
Medicine, Polymer-Plastics Technology and 
Engineering, Vol. 54, No. 9, pp. 944-967, 2015. 
https://doi.org/10.1080/03602559.2014.979507  

[16] LASPRILLA, A.J.R., MARTINEZ, G.A.R., 
LUNELLI, B.H., JARDINI, A.L., FILHO, R.M.: 
Poly-lactic acid synthesis for application in 
biomedical devices — A review, Biotechnology 
Advances, Vol. 30, No. 1, pp. 321-328, 2012. 
https://doi.org/10.1016/j.biotechadv.2011.06.019 



Acta Acta Acta Acta TecnologíaTecnologíaTecnologíaTecnología        ----    International Scientific Journal about International Scientific Journal about International Scientific Journal about International Scientific Journal about TechnologiesTechnologiesTechnologiesTechnologies    

Volume: 8  2022  Issue: 4  Pages: 109-115  ISSN 2453-675X 

    

POLYMER MATERIALS AND THEIR USAGE IN VETERINARY PRACTICE  

Alena Findrik Balogová; Lukáš Mitrík; Marianna Trebuňová; Gabriela Dancáková; Marek Schnitzer; 
Jozef Živčák 

 

~ 115 ~ 
Copyright © Acta Tecnología, www.actatecnologia.eu 

[17] KLOMPMAKER,  J., JANSEN, H.W.B., VETH, 
R.P.H., DE GROOT, J.H., NIJENHUIS, A.J., 
PENNINGS, A.J.: Porous polymer implant for repair 
of meniscal lesions: a preliminary study in dogs, 
Biomaterials, Vol. 12, pp. 810-816, 1991.  

[18] ISHAUG, S.L., CRANE, G.M., MILLER, M.J., 
YASKO, A.W., YASZEMSKI, M.J., MIKOS, A.G.: 
Bone formation by three-dimensional stromal 
osteoblast culture in biodegradable polymer 
scaffolds, Journal of biomedical materials research, 
Vol. 36, No. 1, pp. 17-28, 1997. 
https://doi.org/10.1002/(sici)1097-
4636(199707)36:1<17::aid-jbm3>3.0.co;2-o  

[19] PETER, S.J., MILLER, M.J., YASKO, A.W., 
YASZEMSKI, M.J., MIKOS, A.G.: Polymer 
concepts in tissue engineering, Journal of biomedical 
materials research, Vol. 43, No. 4, pp. 422-427, 
1998. https://doi.org/10.1002/(sici)1097-
4636(199824)43:4<422::aid-jbm9>3.0.co;2-1  

[20] TORABINEJAD, B., MOHAMMADI-
ROVSHANDEH, J., DAVACHI, S.M., 
ZAMANIAN, A.: Synthesis and characterization of 
nanocomposite scaffolds based on triblock 
copolymer of l-lactide, εcaprolactone and 
nanohydroxyapatite for bone tissue engineering, 
Materials Science and Engineering: C, Vol. 42, No. 
September, pp. 199-210, 2014.  
https://doi.org/10.1016/j.msec.2014.05.003    

[21] DÍAZ, E., SANDONIS, I., VALLE, M.B.: In vitro 
degradation of poly(εcaprolactone)/nHA composites, 
Journal of Nanomaterials, Vol. 2014, pp. 1-8, 2014.  

[22] ABEDALWAFA, M., WANG, F., WANG, F., LI, C.: 
Biodegradable polyepsilon-caprolactone (PCL) for 
tissue engineering applications: A review, Rev. Adv. 
Mater. Sci., Vol. 34, pp. 123-140, 2013.  

[23] GLEADALL, A., PAN, A., KRUFT, M.A., 
KELLOMÄKI, M.: Degradation mechanisms of 
bioresorbable polyesters, Part 1, Effects of random 
scission, end scission and autocatalysis, Acta 
Biomaterialia, Vol. 10, No. 5, pp. 2223-2232, 2014.  

[24] GLEADALL, A., PAN, J., KRUFT, M.A., 
KELLOMÄKI, M.: Degradation mechanisms of 
bioresorbable polyesters. Part 2. Effects of initial 
molecular weight and residual monomer, Acta 
Biomaterialia, Vol. 10, No. 5, pp. 2233-2240, 2014. 

[25] AZIMI, B., NOURPANAH, P., RABIEE, M., 
ARBAB, S.: Poly (εcaprolactone) fiber: an overview, 
Journal of Engineered Fibers and Fabrics, Vol. 9, 
No. 3, pp. 74-90, 2014.  

[26] DWIVEDI, P., TEKADE, R.K., JAIN, N.K.: 
Nanoparticulate carrier mediated intranasal delivery 
of insulin for the restoration of memory signaling in 
Alzheimer’s disease, Current Nanoscience, Vol. 9, 
No. 1, pp. 46-55, 2013.  

[27] SONI, V., PANDEY, V., TIWARI, R., ASATI, S., 
TEKADE, R.K.: Chapter 13 - Design and Evaluation 
of Ophthalmic Delivery Formulations, Editor(s): 
Rakesh K. Tekade, In Advances in Pharmaceutical 
Product Development and Research, Basic 
Fundamentals of Drug Delivery, Academic Press, pp. 
473-538, 2019. https://doi.org/10.1016/B978-0-12-
817909-3.00013-3 

[28] ZHAO, D., YU, S., SUN, B., GAO, S., GUO, S., 
ZHAO, K.: Biomedical Applications of Chitosan and 
Its Derivative Nanoparticles, Polymers, Vol. 10, No. 
4, pp. 1-17, 2018. 
https://doi.org/10.3390/polym10040462 

[29] NGO, D.H., VO, T.S., NGO, D.N., KANG, K.H., JE, 
G.Y., PHAM, H.N., BYUN, H.G., KIM, S.K.: 
Biological effects of chitosan and its derivatives, 
Food Hydrocolloids, Vol. 51, No. October, pp. 200-
216, 2015. 
https://doi.org/10.1016/j.foodhyd.2015.05.023 

[30] CHUA, B.Y., AL KOBASI, M., ZENG, W., 
MAINWARING, D., JACKSON, D.C.: Chitoson 
microparticles and nanoparticles as biocompatible 
delivery vehicles for peptide and protein-based 
immunocontraceptive vaccines, Molecular 
Pharmaceutics, Vol. 9, pp. 81-90, 2012. 
https://doi.org/10.1021/mp200264m 

[31] ARUNA, U., RAJALAKSHMI, R., INDIRA MUZIB, 
Y., VINESHA, V., SUSHMA, M., VANDANA, K. 
R., VIJAY KUMAR, N.: Role of chitosan 
nanoparticles in cancer therapy, Int. J. Innov. Pharm. 
Res., Vol. 4, No. 3, pp. 318-324, 2013.  

[32] WANG, J.J., ZENG, Z.W., XIAO, R.Z., XIE, T., 
ZHOU, G.L., ZHAN, X.R., WANG, S.L.: Recent 
advances of chitosan nanoparticles as drug carriers, 
International Journal of Nanomedicine, Vol. 6, pp. 
765-774, 2011. https://doi.org/10.2147/IJN.S17296  

[33] MITRÍK, L., TREBUŇOVÁ, M., HUDÁK, R., 
SCHNITZER, M., ŽIVČÁK, J.: Preclinical testing of 
different implant structures in animal subjects, IOP 
Conference Series: Materials Science and 
Engineering, 2020 776 (1), art. no. 012108,  2020. 
https://doi.org/10.1088/1757-899X/776/1/012108 

 
Review process 
Single-blind peer review process.

 


