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Abstract 
 We have analyzed literature sources describing the main stages of development and application of 

biodegradable implants in traumatology and orthopedics. The new modern generation of implants represents a 

combination of the traditional properties of biodegradable fixators with new technologies in the field of 

mechanical activity. In spite of their drawbacks, biodegradable implants are a worthy competitor to metal 

implants in many areas of bone surgery, surpassing them in some positions.  

 Keywords: biodegradable implant, osteosynthesis, traumatology and orthopedics. 

 

 The study of materials used in the manufacture of fixators represents an important trend in the 

development of traumatology and orthopaedics [1]. Metal fixators are the gold standard in fracture 
treatment. However, the use of metals as implant materials, despite their relative bioinertness and lack 

of toxicity, has a number of significant drawbacks [2, 3]. After fracture healing, in most cases a second 

surgery to remove the implant is necessary, which is associated with various risks such as: infection, 

technical difficulties in removing metal fixators, implant migration, and associated costs from the 
healthcare system. Metal implants cause artefacts during MRI scans [4]. Given these characteristics, 

the trauma and orthopedic community is striving for a standard of osteosynthesis that does not require 

a staged treatment to remove a fixator that has served its purpose. One such solution is the 
development and introduction of biodegradable implants.  

 The concept of biodegradable implants emerged through the formation and development of suture 

materials that resorb in the body [5]. Based on the 1954 report of Higgins N.A. on the production of 
polyglycolic acid (PGA) by glycolic acid condensation [6], Schmitt E. E., Polistina R. A. in 1967 

created a synthetic polyglycolic acid suture material [7], which led to the first synthetic biodegradable 

suture material. In 1966, Kulkarni R. K. et al. published a report on the biocompatibility of polylactic 

acid (PLA) in animals. In 1969, Schmitt E. E., Polistina R. A. described the experimental use of 
biodegradable devices such as pins, plates, intramedullary pins on animals for fixation of osteotomies 

of hind legs of rabbits [7]. They were the first authors to propose the use of glycolic acid polymer 

fixators in bone surgery (8). The glycolic acid polymer implants degraded rather quickly, within a few 
months, whereas the degradation process of lactic acid polymers was excessively long, lasting several 

years. In addition to PGA and PLA many other polymeric materials were known (e.g. PDS, 

polydioxane, PHBA, poly-beta-hydroxybutyrate), but of all available polymers only lactic acid 
polymer and glycolic acid polymer fulfilled the requirements for osteosynthesis. In the early stages of 

research, the authors did not pay due attention to such a characteristic of fixators as strength, which 

was mediocre and estimated at 40-70 MPa, which made their use in large bone fractures impossible 

[9]. A comprehensive approach greatly contributed to the development of the "self-reinforced 
technology, in which the transformed part of the polymer is a directed chain structure within the 

fixator in the form of microfibrils, macrofibrils, fibres or extended crystalline chains" [10]. The 

fixators made by this technology had high strength values. For example, the flexural strength values 
for lactic acid polymers and glycolic acid polymers with self-reinforcing technology were estimated at 



300 MPa and 410 MPa, respectively [10]. By the first half of the 1980s, the fixatives were 

characterised by a high initial strength of the degradable material with self-reinforcing technology and 
the ability to retain the required strength level for several weeks under hydrolysis conditions.  

 

 The first clinical use of biodegradable implants was performed in 1984 by Professor Rokkanen P. 
(Helsinki). The successful result was the starting point for further experiments and studies. Confidence 

in the use of biodegradable fixators instead of metal fixators increased not only by eliminating the 

need for repeated surgery to remove the fixators, but also by the fact that during resorption of the 

implant, the load is gradually transferred to the fracture area, thereby forming the best conditions for 
biomechanical bone remodelling.  

 The introduction of biopolymers into practice has also revealed their negative properties. The 

commonly used glycolic acid polymer in vivo loses half of its strength within two weeks [10], and 
loses mass after 6-12 months. This high degree of degradation produces large amounts of implant 

degradation products, which in 3-60% [11] of clinical cases resulted in reactions to the foreign body. 

The solution to this problem was the use of a copolymer with optimal strength and controlled 

degradation time, achieved by the amount of lactic acid and glycolic acid in the copolymer 
composition in the ratio 85/15 respectively. 

 The new modern generation of implants is a combination of the traditional properties of 

biodegradable fixators with new technologies in the field of mechanical activity [1-3]. The mechanical 
(immediate) stage is provided by the special grooved surface of the implant. When implanted in hard 

bone, the grooved surface of the pin is compressed beneath the wall of the drilled canal, while in soft 

bone, the implant maintains the surface pattern with projections extending into the bone. The specific 
shape of the pin surface promotes the creation of channels in the bone tissue around the implant, 

which will subsequently provide conditions for increased vascularisation of the fracture zone, thereby 

stimulating osteogenesis. The hydrolytic (delayed) stage is caused by changes in the size of the 

implant under hydrolytic conditions. In screws, the effect of autocompression occurs due to changes in 
size caused by hydrolytic conditions. The screw diameter increases by 1-2% and the length decreases 

by 1-2% compared to the initial size, resulting in a reduced risk of unstable fractures and maintaining 

constant compression. 
 In spite of these disadvantages biodegradable implants are a worthy competitor to metal implants in 

many areas of bone surgery. In the current stage of development, scientists are conducting research to 

improve biocompatibility and eliminate tissue reactions to the presence of the implant. The use of 
biodegradable materials in combination with biotechnology to improve bone healing is also an issue 

for the future.  
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ПЕРСПЕКТИВИ ВИКОРИСТАННЯ БІОДЕГРАДУЄМИХ ІМПЛАНТІВ В 

ТРАВМАТОЛОГІЇ ТА ОРТОПЕДІЇ 

 

Анотація 
Проаналізовано літературні джерела, які описують основні етапи розвитку та застосування 

біодеградіруемих імплантів в травматології та ортопедії. Нове сучасне покоління імплантів є 
поєднанням традиційних властивостей біодеграіруемих фіксаторів з новими технологіями в області 

механічної активності. Незважаючи на наявні недоліки, біодеградіруемие імпланти в багатьох 

областях кісткової хірургії складають гідну конкуренцію металевим імплантам, перевершуючи їх по 

деяких позиціях. 

Ключові слова: біодеградуємі імпланти, остеосинтез, травматологія та ортопедія. 
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