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Introduction

Cartilage is an essential elastic connective tissue in the body’s 
skeletal system, which supports the various organs such as the 
respiratory tract, ear, pharynx, nose, bone joints and reduces the 
mechanical pressure in joints. Some degenerative diseases such as 
osteoarthritis (OA), aging, exercise and abrasion of joints, tumors, 
continuous stress, inflammation, and strikes may lead to cartilage 
damage [1]. Cartilage tissue has a very limited regeneration and 
self-repairing potential due to absence of blood vessels, lymph, 
nerves and a small number of progenitor cells [2], and its repair 
is often in the form of mesenchymal stem cells infiltrating the 
damaged area and differentiating it into chondrocytes; But the new 
fibrocartilage tissue, has a much lower mechanical stress tolerance 
than the origin cartilage tissue, and it degrades during the time 
[3,4]. Therefore, the treatment of cartilage lesions is currently an  

 
important research topic in traumatology [5], orthopedics and 
dentistry. Many efforts have been made to find the best treatment 
for repair of cartilage lesions, such as cell therapy and the use of 
tissue engineering in order to design suitable scaffolds for tissue. 
In cell therapy with methods such as Bone Marrow Stimulation 
(BMS) [6], autograft, allograft and cartilage cell transplantation 
[7,8], repair based on Mesenchymal Stem Cell (MSC) [ 9,10] 
and grafting of tissue engineered cartilages [11-14] stimulate 
the repair, regeneration and creation of cartilage tissue in the 
damaged areas. With the progress of biology and development 
of new sciences such as tissue engineering, alternative methods 
have been created as an effective solution to improve the recovery 
of diseases. Tissue engineering is an interdisciplinary science that 
uses engineering and molecular cell biology to develop biological 
substitutes by creating three-dimensional structures.
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Abstract 

Treatment of cartilage lesions due to the absence of neurons and blood vessels is one of the most important problems in the field of orthopedics 
and maxillofacial. Its problems can lead to chronic pain and functional limitations in patients. Cartilage damage caused by trauma, tumors, or 
ageing. Today, with the help of tissue engineering, various structures such as natural and artificial scaffolds were created to cover and regenerate 
cartilage tissue. Blood is one of the rich sources of regenerative cells, growth factors, cytokines, and suitable scaffolds in the production of 
biomaterials and obtaining progenitor cells for cartilage repair. In this study, a collection of research and review articles were collected until 2023 
from reliable websites, to explain the use of various products obtained from blood in the repair of cartilage lesions and entered the study. The 
purpose of this study is to review the clinical and research evidence related to the effective elements derived from blood tissue in the treatment of 
cartilage tissue damage. While the most of recent research were emphasized on the use of artificial materials from natural orthologous materials 
such as stem cells and growth factors, in this study it will point to other structures that are more efficient and derived from platelets. It seems 
that by using tissue engineering strategies and doing more research on the blood tissue, it can be used as a biomaterial in the repair of cartilage 
tissue lesions.
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Three necessary factors in tissue engineering include: 
selection of suitable cells for the target tissue, suitable scaffold, 
and growth factors. The cell used on the surface of the scaffold to 
regenerate the damaged tissue must have the ability to multiply, 
prevent immune responses and maintain the properties of the 
scaffold. The source of cells in tissue engineering can be bone 
marrow, umbilical cord blood, fat tissue, fibroblast, embryonic 
stem, blood stem cells etc. [15]. Although embryonic stem cells 
are more potency to reproduction and differentiation than adult 
stem cells such as blood, obtaining, maintaining, and extracting 
them requires more time and expense than adult cells, and due to 
ethical issues, there are prohibitions in their use. Scaffolds used 
in tissue engineering are also designed to have biocompatibility 
and mechanical properties for cell processes such as migration, 
proliferation, and differentiation towards functional tissue. In 
various research, both natural and artificial (synthetic) materials 
have been used, including string structures, spongy-porous, 
woven, or non-woven webs, and hydrogels in order to create 
suitable scaffolds for cartilage tissue with different shapes. Also, 
the growth factors used in the tissue regeneration process must 
be molecularly bioactive and increase the rate of formation 
of the desired tissue. For example, cytokines and blood tissue 
growth factors have very important effects on cells during the 
cartilaginous process. Therefore, according to the limitations and 
mentioned points about the types of cells and scaffolds used in 
cartilage tissue engineering, in this study, review and research 
articles about blood-derived biomaterials until 2023 have been 
collected from reliable websites about clinical applications and 
reflection of them in the repair of cartilage tissue.

Blood Tissue and its Derived Products

PRP

Blood is a connective tissue of mesodermal origin, which is 
rich in various types of cells such as platelets, growth factors, 
cytokines, stem cells such as mesenchymal stem cells derived 
from bone marrow and has the potency of division, differentiation 
into other types of cells such as mature blood cells or cartilage 
tissue (chondrogenic). The main nature of blood stem cells is 
called colony forming cells (CFCs), which remain pluripotent after 
entering the circulation system or become one of several single cell 
types like platelets [16]. Different formulations have been created 
by researchers to extract various types of blood cells for more 
than several years for different uses. These materials and their 
formulations have drawn a lot of attention in tissue regeneration 
studies with the aim of improving soft and hard tissues. Also, 
blood products are one of the most suitable options for tissue 
engineering because of signaling molecules, growth factors, 
cytokines, chemokines, and all types of leukocytes (immune cells).

Molecules and chemical compounds released by these cells 
in the blood tissue are one of the most suitable options for 
tissue engineering because they act as natural antibiotics and 

anti-inflammatory in case of possible contamination in these 
products [17]. Many blood derivatives products such as plasma 
concentrate, Plat Let-Rich Fibrin (PRF), Platelet-Rich Plasma 
(PRP), Plasma-Rich in Growth Factors (PRGF), hydrogels, fibrin 
glue and. are extracted from blood tissue. Since the whole 
blood of an adult human consists of two compounds, cells, and 
plasma, after separating its components by centrifugation with 
determined cycles or due to the presence or absence of chemicals 
and anticoagulants materials, various therapeutic products are 
obtained. One of these products is Platelet Rich Plasma (PRP), 
which is usually prepared by using two stages of centrifugation 
of blood containing the heparin anticoagulant, which platelets are 
four to seven times thickens than their normal amount in Blood 
[18].

Many in vivo and in vitro research have shown the remarkable 
effects of using PRF in repairing all kinds of joint, bone and 
gum tissue lesions. For example, Beige et al in 2018 after the 
simultaneous induction of 3D alginate scaffolds and PRP for 
16 weeks in a rabbit model observed that the matrix of the 
defective area expressed high levels of chondrocyte genes Sox9, 
aggrecan and collagen [19]. Or in the treatment of degree II 
knee osteoarthritis lesions and acute tendonitis in athletes with 
lesions, by injecting RPR at standard time, it has high effective 
on proliferation of neotocites and improving the pain in patients 
[20]. Also, after the induction of mesenchymal stem cells of 
human (MScs) by PRP, the expression of Runx2 gene, which 
plays a significant role in the differentiation of chondrogenesis, 
were significantly increased [21]. Platelets are produced by 
megakaryocytes and contain a variety of growth factors, adhesion 
molecules, cytokines, chemokines and integrins, which after 
stimulating the proliferation activation of chondrocytes and 
pluripotent mesenchymal stem cells (MSC), cause to synthesis 
of chondrocytes by strengthening collagen II and aggrecan genes 
[22]. Also, due to the presence of anti-inflammatory factors in 
blood, they reduce inflammation by preventing the catabolic 
effects of cytokines, such as IL-1β and matrix metalloproteinases 
(MMPs) in arthritis areas, reducing pain and protecting cartilage 
tissue [22]. Chen and et al have investigated the effects of PRP on 
the proliferation and induction expression of cartilage-specific 
genes in the two-dimensional culture of human intervertebral disc 
nucleus cells [23]. The purpose of this study was to determine the 
accumulation of proteoglycan in intervertebral disc nucleus cells 
treated with PRP and their anti-apoptotic effects. They announced 
that by using PRP they were able to increase the proliferation 
of intervertebral disc nucleus cells and the accumulation of 
proteoglycans seven to eleven times more than the control [23]. 
In the clinical trial in 2020 Ghazi et al evaluated the repairment 
of knee in a 53-year-old patient with osteoarthritis, they found 
that combining platelet-rich plasma (PRP) with stem cells derived 
from autologous adipose tissue and injecting that causes the 
fasting regeneration of cartilage in the area after 18 months. 
They followed the MRI scan images and examined chondrogenic 
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markers and found that the expression of genes related to cartilage 
formation increased significantly after the injection [24]. Also, in 
extensive clinical studies on 48 patients conducted in 2010 by 
Giannini S and et al, after using PRP as a scaffold in the repair of 
osteochondral lesions with MRI and pathological evaluations for 

2 years, it showed that the amount of Cartilage tissue recovery 
improved up to 91% and high degrees of tissue regeneration were 
showed in patients. In (Table 1) summarizes some applications of 
PRP on cartilage tissue.

Table 1: Applications of different blood derived products in cartilage lesions regeneration/repairment.

Type/Size of the Lesion Blood-Derived 
Products Result Author/Year

0.8mm deep defect introchlea 
bone of goat knee PRP

After implanting the tissue engineered 
cartilage by PRP and fibrin glue, the implant is integrated 

with the adjoining 
cartilage and repairs the damaged area.

Milano G, 
 [25]

5.5mm osteochondral defect in 
bovin PRP/PRF

The delivery of platelet-rich 
concentrates in conjunction Hyaluronic 

Acid scaffolds augment healing 
cartilaginous injuries.

Titan A, 
[90]

Primary osteoarthritis in horse PRP
Three successive injections of PRP 

during 2 weeks in the joint area cause 
reduced the lameness.

Carmona JU, 
[26]

Level III osteoarthritis in 30 
patients aged 36 to 76 years PRP

3 consecutive injections for 3 weeks 
caused to reduce pain and swelling in 

the injured area

Li M, 
[27]

Gingival loss in 15 male patients 
with a mean age of 27 years PRP

PRP significantly increases the width, 
 thickness of keratinized and gingiva 

loose class I and II 

Naik AR, 
[28]

ACI model monolayer expanded 
human chondrocytes PRP lysate upregulation of COL2A1, ACAN, 

COMP and PRG4 expression
Potter N, et al, 

[91]

Subcutaneous implant in cut nasal 
cartilage of rabbit PRF

10 weeks after the implantation of 
cartilage tissue engineered by PRF, the 

cartilage cells formed in the transplanted area had less 
inflammation, fibrosis, better ECM deposition, and the cells 

contained a high amount of collagen and more survival.

Güler et al, 
[78]

Feasible 1-step procedure to 
combine PRF and autologous 
cartilage grafts for articular 

chondral defects

PRF

Improved the chemotaxis, 
proliferation, and viability of the chondrocytes. Upregulation 
of the chondrogenic markers, including type II collagen and 

aggrecan,

Wong CC et al, 
[50]

5mm deep femoral osteochondral 
defect in dog PRF

After implantation of 
cartilage tissue engineered by PRF, cells in the implanted area 
showed better integration and higher tissue scores than the 

untreated group.

Kazemi D, 
[79]

Achilles tendon defects in adult male 
Wistar mice PRF

Pathological investigation showed that PRF 
effectively accelerates Achilles tendon regeneration even in 

short period time.

Dietrich F, 
[80]

5mm deep femoral osteochondral 
defect in pig PRF

After the implantation of autologous 
cartilage tissue engineered by PRF, the tissue scores of the 
cells in the implanted area were high. Tissue had a smooth 

and normal columnar arrangement like hyaline.

Sheu S Y, 
[81]

Hemophilic ankle arthropathy in 
5 patients with an average age of 33 years PRF

2 years after implantation, the results 
of MRI patient indicated complete filling of the defective 

areas and integration with the adjacent cartilage. Generally, 
the regeneration of bone was good and no joint degeneration 

were observed.

Busa et al, 
[82]

Gingival degeneration in the 
anterior and posterior regions of 3 patients PRGF Significant improvement of root 

coverage after application of PRGF
Ahrari F, 

[83]

http://dx.doi.org/10.19080/NTAB.2023.04.555628


How to cite this article: Mahdieh Sadat G, Sahar F. The Use of Blood-Derived Products as an Effective Element in the Repair of Cartilage Lesions. Nov 
Tech Arthritis Bone Res. 2023; 4(1): 555628. DOI: 10.19080/NTAB.2023.04.555628004

Novel Techniques in Arthritis and Bone Research 

240 patients with osteoarthritis PRGF
PRGF can be used as a safe, 

simple and effective technique in the treatment of osteoar-
thritis patients.

Turajane T, 
[84]

808 patients with different degrees 
of osteoarthritis were evaluated during 3 

and 6 months
PRGF

Improvement of patients’ general 
performance and significant difference in pain and difficult in 
movement after intra-articular PRGF injection. No side effects 

were reported.

Wang A, 
[85]

65 patients 
(18 with neck pain and 47 with back pain) PRGF

Introduction of PRGF as an effective 
and low invasive biological strategy to treat and reduce cervi-

cal spine and back pain

Kirchner F, 
[62]

Many studies have shown that blood products can be used as 
a potential alternative source in the repair and regeneration of 
different tissues, especially cartilage. For example, research on 
PRP indicates the ability of this biological material to improvement 
lesions directly on the processes of proliferation, differentiation 
and angiogenesis, or cells recruitment through the process of 
chemotaxis and lateral environment control of the inflammation. 
In fact, according to the reports of studies, PRP has the power to 
attract mesenchymal stem cells through the process of chemotaxis 
[25]. Bahman pour et al compared fibrin-rich plasma, growth 
factors derived from stromal cells, and PRP in transplantation of 
rabbit knee defects. They found that the transplanted group with 
fibrin-rich plasma along with growth factors derived from stromal 
cells had the greatest ability to repair knee cartilage defects in 
rabbits [26]. In addition, during experiments, it was shown that 
PRP can absorb the peripheral blood monocytes by using a dose-
dependent method and ultimately lead to a change in the release 
profiles of pro-inflammatory cytokines [27]. Several research 
reported the ability of PRP in the field of inflammatory migration. 
Activated PRP has shown high levels of growth factors such as 
TNF-α [28].

In another study, Haleem et al. reported that transplantation 
of bone marrow-derived mesenchymal stem cells along with 
plasma rich in platelets/ fibrin glue can heal and restore the knee 
area in rabbits [29]. In other osteoarthritis models which used 
osteoarthritis cartilage and synovium of patients, PRP (with or 
without leukocytes) showed similar anti-inflammatory effects 
[30]. Chakroun’ et al revealed that filling a tooth socket by PRF 
can enhance the healing process without any complication [31]. 
Furthermore, PRP has shown the potential to protect cell viability 
and survival during cell cryopreservation [32]. Therefore, PRP 
promises to increase and amplification the proliferation of stem 
cells with minimal loss of their stemness. Altogether, a series of 
reports mentioned the role of PRP in the release of growth factors 
and its importance on the process of chemotaxis and inflammation. 
It is not strange that PRP is considered as the management of 
inflammation and pain of arthritis [33]. Shao et al showed that 
stem cells-derived bone marrow loaded in fibrin glue can create 
relatively favorable cartilage tissue in the osteochondral defect 
area of the rabbit knee [34].

In addition to improving axon growth, PRP has also shown 
neuroprotective properties. In the brain of a mice model 
suffering from brain stroke, PRP extract, which was used 
locally or systemically, produced neuroprotective effects [35]. 
However, local intra-arterial injection of PRP extract with the 
aim of reducing the volume and level of cerebral infarcts showed 
better results than its systemic injection. In addition, PRP also 
minimized neurological impairment in mice models. Also, PRP 
showed antimicrobial activity by inhibiting the growth of bacteria. 
According to the results of various experiments, PRP inhibits the 
growth of various bacteria such as Pseudomonas aeruginosa, 
Staphylococcus aureus, Streptococcus faecalis, Prohormones 
gingival is and Aggregatibacter actinomycetemcomitans [36,37]. 
This inhibition is done by the release of antibacterial chemokine 
ligands 1, 3 and 5. Wu et al used the combination of plasma-rich 
platelet scaffold and autologous chondroblasts to repair the 
cartilage area of the rabbit knee and confirmed the formation 
of cartilage tissue [38]. During a study, Lee et al can repair the 
osteochondral defect in the rabbit knee by transplanting platelet 
gel and stem cells derived from the synovial membrane [39].

PRF

Another blood product is Platelet Rich Fibrin (PRF), which 
does not require chemical additives and is produced A-PRF (Active 
PRF) immediately after blood collection before coagulation of 
the sample with a one-time centrifugation [40]. According to the 
results, A-PRF contains more platelets, which are mostly found in 
the end layers of the PRF membrane [41]. This product increases 
the potential of angiogenesis through the expression of matrix 
metalloproteinase 9 enzyme. [42]. PRF can release a high amount 
of several growth factors including TGF-β1, PDGF and VEGF [43]. 
The main difference between PRF and PRP is the constituent 
elements of the fibrin structure in them. In PRF, this network is 
gently formed during the centrifugation process in the absence 
of anticoagulant agents, leading to a compact fibrin structure. 
This structure in PRF acts as a network that traps platelets 
and leukocytes during the centrifugation process. This reserve 
property of the fibrin network increases the gradual release of 
growth factors and other mediators, as a result, helps in long-term 
preservation and stimulation of stem cells by PRF [44]. In fact, the 
patterns of growth factor diffusion such as TGF-β and PDGF are 
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different between PRP and PRF. In the PRP method, the release of 
TGF-β and PDGF is clearly reduced after the first day, while PRF 
shows a significant release of TGF-β and PDGF growth factors up 
to two weeks [45]. Ehrenfest et al. confirmed the difference in 
leukocyte-derived VEGF release profiles in PRP compared to PRF 
[46].

Overall, these studies suggest that PRF membranes may be 
able to release a higher amount of growth factors for a longer 
period of time [47]. In vitro research on the various effects of 
using PRF in the construction of different types of cartilage 
tissue indicates an increase in the expression of chondrogenic 
mRNAs such as GAGs, proteoglycans [48] in human cell lines, 
increase in the expression of ACAN mRNA and markers related 
to osteoarthritis such as ADAMTS4, PTGS2 and MMP13 [49] and 
improving chemotaxis, proliferation, and survival of chondrocytes 
[50] in rabbit chondrocytes. In many studies, PRF has been used to 
repair cartilage tissue in various human and animal lesions. Even 
in other cases such as skin lesions, products derived from blood 
tissue can be used to speed up the treatment process. For example, 
in the treatment of nail fungal infections [51], the infection can be 
quickly removed by PRF, or in androgenic hair loss [52], PRP and 
its related growth factors affect the cellular and molecular cycles 
of the hair follicle and used as a useful clinical method to treat hair 
loss, especially in the early stages. In (Table1). summarizes some 
applications of Platelet Rich Fibrin on cartilage tissue.

PRP and PRF have many clinical applications in the field of 
regenerative medicine. Several in vitro and animal studies have 
been reported in this field. The cultured Stem cells on scaffolds 
or in combination with scaffolds have been specially evaluated 
in orthopedic, maxillofacial surgery, lesions and burn injuries 
treatment. The use of PRP has been reported with the aim of 
speeding up the repairing of chronic skin lesions and improving 
the results of fat grafts using. For example, patients with ulcers 
of the lower limbs have been treated by PRP combined with 
primary adipose tissue and a control treatment patient consisting 
of collagen combined with hyaluronic acid. After 7 and 10 weeks, 
respectively, PRP-treated lesions were completely epithelialized 
in 61.1 and 88.9% compared to the control group (40 and 60%). 
A similar study was conducted to investigate the effect of PRP on 
the treatment of various mandible and facial lesions. The patients 
examined in these studies were treated with PRP and fat grafting 
or just fat grafting. One year after surgery, the survival and three-
dimensional tissue volume in the group treated by PRP was 70%; 
While these tissue characteristics were reported only 31% in the 
group which treated by just fat grafting [53].

In orthopedic fields, PRP has been used as an effective 
bioactive substance in the treatment of diseases. For example, in 
a human clinical trial aimed to the treatment of malformation, 21 
patients underwent high bone osteotomy as well as treatment with 
mesenchymal stem cells and PRP injections. In this clinical trial, 
23 patients were only subjected by osteotomy of the tibia bone 

and treated with PRP injection as the control. This study showed 
that the addition of mesenchymal stem cells causes a significant 
reduction in the pain and significant increase in the formation 
of cartilage tissue [54]. In the field of dentistry and maxillofacial 
surgery, PRP was used to treat a disease called Black Triangle, 
which the distance between the teeth is greater than normal, and 
it is caused by the receding height of the papilla. In this study, 10 
patients participated, each of whom performed between 1 and 
5 PRP injections, and the treatment follow-up time in this study 
was considered more than 69 months. All patients reported that 
they did not report important side effects and their satisfaction 
level with the treatment was very high. Patients showed varying 
degrees of repairment and defect filling, and two patients also 
showed complete regeneration [55]. However, the involvement of 
progenitor cells in regeneration largely remains unappreciated. In 
summary, preliminary clinical results showed that platelet-based 
blood derivatives such as PRP and possibly PRF are promising 
supplements for stem cell-based therapies. Specifically, they are 
always prepared, accessible and safe sources of human growth 
factors.

PRGF

Plasma rich in growth factors (PRGF) is another blood 
product of concentrated platelets that has a high potential in the 
process of tissue regeneration [56]. In fact, PRGF is a cocktail of 
proteins and growth factors that stimulates the proliferation, 
migration, and chemotaxis of cells by increasing the expression of 
autocrine and proangiogenic factors such as vascular endothelial 
growth factor and growth factors [57]. Research on PRGF has 
been limited but satisfy results have been obtained in the field 
of tendon and cartilage repair [58,59]. In a case report on the 
treatment of femoral condyle in 2003 by Mikel Sanchez and et al, 
was found that the use of autologous PRGF causes the formation 
of cartilage without extra bone in the damaged area. MRI scan 
images showed that after 18 months of following the recovery 
process, the cartilage was completely formed and reached the 
standard thickness in patients [58]. In a randomized study on 
dog models of with severe osteoarthritis, scientists showed that 
intra-articular transplantation of ASCs in the presence of PRGF 
improves physical performance and reduces pain [60,61]. Several 
reports have been done on the reparative effects of PRGF on 
hard bone tissue, but less on soft tissue. Plasma rich in growth 
factors (PRGF) is plasma rich in platelets without leukocytes 
and can reduce pain and improve the injured area in various 
conditions such as chronic degenerative [62]. Also, the combined 
use of PRGF with other products such as hyaluronic acid (HA) is 
more effectively reduce pain in knee osteoarthritis patients by 
suppressing the catabolic environment of inflammatory cells [63]. 
Platelet-derived growth factors help cartilage to proliferate and 
maintain its pseudo-hyaline phenotype [64,65]. In (Table1), some 
use of the different blood derived products (PRP/PRF/PRGF) in 
the repair and regeneration of cartilage tissue are collected.
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Cell Therapy of Cartilage Tissue 

As mentioned before, other types of stem cells derived from 
blood such as umbilical cord blood can be used in the treatment 
of cartilage lesions. Cord blood extracted from placental blood in 
the umbilical cord connected to the fetus. After the baby is born, 
the remaining blood in the umbilical cord and placenta, which is 
rich in stem cells, is thrown away as biological trash. While this 
blood contains stem cells that can be used in the treatment of 
many disorders and diseases. The most important advantages of 
umbilical cord are immortality and pluripotency. Also, these cells 
do not get old due to successive proliferation, so by injecting or 
replacing them in tissues that have serious damage, it can help to 
improve and form new cells and tissue. These cells are very easy to 
obtain. Bone marrow stem cells are the most useful sources of the 
body’s immune system and hematopoiesis. Bone marrow has the 
highest percentage of hematopoietic stem cells (1-3%) and cord 
blood has 0. 6 to 1% progenitor and hematopoietic stem cells. 
In the peripheral blood, less than 0. 2% of hematopoietic stem 
cells have been identified. The advantages of using umbilical cord 
blood compared to bone marrow are the rate of graft rejection 
reactions against the host GVHD / Graft versus host disease of 
umbilical cord blood recipients is lower than that of bone marrow 
blood. GVHD is a serious and sometimes mortal reaction following 
a bone marrow transplantation, in which the immune cells of the 
transplant donor attack the host’s body and cause damage to 
parts of the host’s body. The presence of primary and immature 
cells of the immune system in the umbilical cord blood reduces 
the immunological rejection of the transplant to the bone marrow. 
So severe transplant rejection has been seen in about 60% of cord 
blood transplants [66].

By using umbilical cord blood, it is possible to perform a 
successful transplant with less HLA similarity between donor 
and recipient than bone marrow blood, so it will include a large 
number of recipients. Cord blood donation is not dangerous for 
the donor (fetus and mother). Collecting cord blood is simpler 
and easier than bone marrow. In this way, after the birth of the 
newborn, the umbilical cord and placenta are separated, and the 
blood is collected by a bag or syringe. Mother and baby are not 
harmed during this process. In addition, it is completely painless. 
This is despite the fact that bone marrow blood collection requires 
surgical procedures and is usually done under anesthesia and 
can be painful. The rate of viral infections of the donor, including 
cytomegalovirus, is lower in umbilical cord blood than in bone 
marrow blood. Umbilical cord blood stem cells and progenitors 
have more proliferative potency than bone marrow. Because that 
a large number of babies are born daily, many blood units are 
available, which makes their use easy. Studies have shown that 
umbilical cord stem cells produce more blood cells than bone 
marrow.

Umbilical cord blood cells produce ten times more cells and 
therefore a successful transplant can be done even with a small 

number of cells. Nowadays, there is umbilical cord blood bank in 
most of the developed countries, which stores the baby’s umbilical 
cord blood instead of throwing it away and uses it for him/herself 
or other patients in the future. Parents register in this bank before 
the baby is born. Immediately after childbearing, the umbilical 
cord is separated from the baby and the blood from the umbilical 
cord and placenta is collected by a needle and transferred to 
the blood bags. Then, the baby’s umbilical cord blood is frozen 
and stored in the bank to use for treatment if the baby becomes 
infected with diseases such as leukemia. Although the use of 
stem cells in the treatment of diseases is not very common 
still, these cells are used in the treatment of type 1 diabetes 
(insulin-dependent), cardiovascular diseases, lupus, neurological 
diseases such as stroke, Parkinson’s and Alzheimer’s, anemia and 
immunodeficiency, liver diseases [67,68]. In the systemic studies 
conducted by Dond Hwan Lee et al in 2022 on the therapeutic 
applications of stem cells derived umbilical cord blood on cartilage 
tissue regeneration, by following the process of cartilage repair 
inpatients who underwent surgery using mesenchymal stem cells 
derived from human umbilical cord blood, cartilage repair was 
significantly higher in patients who were treated with these cells 
compared to group who were treated with other types of stem 
cells such as bone marrow, [69].

Fibrin glue is another product derived from blood which has 
not been studied much. In the studies conducted by Ghiasi and et 
al on the regeneration of cartilage cells in 2019, they found that 
the use of hydrogel scaffold made by fibrin, causes significant 
differentiation of cells in the culture medium into chondrogenic 
cells [70]. They used natural polymers with high adhesion and 
biocompatibility based on the matrix in creating hydrogel-shaped 
engineered scaffolds and showed that this scaffold compared to 
other materials such as alginate were increase the survival and 
differentiation of cells and increase the expression of chondrogenic 
genes such as collagen II and Aggrecan which indicates the greater 
and better efficiency of this type of scaffold [70]. Or, in other 
studies that were conducted on the ear cartilage of Canin dogs, 
it was shown that the use of hydrogel scaffolds obtained from 
platelet-rich plasma with other stem cells significantly creates 
normal cartilage in the damaged areas [71]. Researchers have 
found that the use of blood products can increase the migration of 
stem cells and growth factors in the damaged area of the cartilage, 
thus accelerating its regeneration [72].

Conclusion 

Although there are many reports of the advantage use of blood 
production in the field of orthopedics, skin, hair, and vascular 
applications, there are still many challenges to investigate 
them. Blood-derived compounds show high variability between 
patients [73]. In addition, the variety of the blood derivatives 
is related to some factors such as age, gender, and diseases in 
patients. Moreover, how these changes affect the behavior of stem 
cells in vitro, is still largely unstudied. These challenges can be 
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systematically searched and investigated by starting powerful 
operational analysis. In addition, proper transfer and delivery 
of blood-derived compounds can have an important effect on 
tissue regeneration. Specially, the biological characteristics of 
these materials, such as hardness, degradability, porosity, and 
bioactivity of compounds derived from blood, are important in 
their effects on cartilage tissue regeneration processes. Currently, 
the delivery of these bioactive substances is possible based on 
their mass release with poor controllability. As a result, long time 
treatments require other multiple treatments such as a large 
number of injections. These results are strongly fluctuating and 
changing according to the concentration of growth factors, which 
causes disturbances in the prediction of clinical treatments. 
Biological materials can act as means of controlling the release 
process, which provides the possibility of stability and need to 
transfer these multiple compounds of growth factors [74-91]. In 
addition, it is possible that biological materials can covalently 
form a special link with growth factors, which will maintain a high 
level of these molecules locally. Therefore, in general, according 
to the mentioned materials and the high ability and capability of 
blood-derived products in repairing and renewing cartilage tissue, 
and the possibility of easy access and low risk of its use, it can be 
a potential and inexpensive source for treatment. Cartilaginous 
lesions are used.
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