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Introduction
ADSCs have properties similar to mesenchymal stem cells 

(MSCs), are abundant in adipose tissue, and can be easily harvested 
in large quantities using relatively minimally invasive methods. 
ADSCs have excellent proliferative ability, and it is possible to culture 
and prepare the number of cells required for treatment in a relatively 
short period of time [1]. The therapeutic effects of ADSCs on various 
diseases include not only their ability to differentiate into other cells, 
but also the secretion of various cytokines and exosomes that have 
immunosuppressive, angiogenic, and anti-apoptotic effects. ADSC 
is currently used clinically to treat ankle OA, rheumatoid arthritis, 
urinary incontinence, scleroderma, skin injuries, and other conditions 
[2-5]. Favorable short-term outcomes were reported in all patients, 
suggesting that it could be further developed as a safe and effective 
therapeutic option for disease management.

Treatment for Osteoarthritis of the Ankle 

Ankle OA is an irreversible degenerative disease that causes 
chronic pain and movement disorders due to bone deformation and 
degeneration of the articular cartilage that makes up the ankle. In 
recent years, there has been an interest in cell therapy and regenerative 
medicine for patients who are unable to control pain with conservative 
treatments such as drug therapy, physical therapy, and intra-articular 
hyaluronic acid injections, and who are unsuitable or unwilling to 
undergo surgery [6]. increase. surgery. Cell therapy and regenerative 
medicine for ankle osteoarthritis involves intra-articular administration 
of cultured ADSCs. A clinical trial using cultured ADSCs is currently 
underway, and it has been reported that ADSCs increase cartilage mass, 
improve clinical symptoms such as pain suppression, and delay the 
progression of ankle OA based on the results of MRI. increase.

In general, frozen ADSCs are used to treat ankle osteoarthritis 
because the cells are readily available at the facility in a ready-to-use 
state without the need for cell processing facilities. ADSCs are isolated 
from adipose tissue primarily by enzymatic treatment, expanded in 
standard medium at 37°C/5% CO2, and cryopreserved. Frozen ADSCs 
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are thawed and washed prior to intra-articular injection and then 
injected into the joint cavity, typically by suspension in saline.

Animal studies have reported that less than 1% of systemically 
administered ADSCs survive to her 1 week. In addition, ADSCs 
administered into the ankle cavity of osteoarthritis model rats 
disappeared in about 2 weeks. Therefore, many studies have been initiated 
to develop spherical ADSCs to prolong the survival time of ADSCs in 
the joint space [7]. Improved media for ADSCs. Optimization of the 
environment prior to dosing. For cell therapy with ADSCs, high viability 
and high differentiation potential of ADSCs in joints are important to 
achieve therapeutic efficacy. On the other hand, apoptotic ADSCs may 
exert therapeutic effects in OA due to their immunomodulatory effects. 
Therefore, multiple mechanisms underlie the therapeutic efficacy of his 
ADSCs. Manferdiny et al. We also reported that inflammatory factors 
and hypoxic environment in SFs are involved in the proliferation and 
migration potential of ADSCs. However, there are few reports on the 
relationship between the SF filling the ADSC-administered joint space 
and the SF produced in a realistic clinical manner.

Properties of SF [8]

SF is a viscous fluid that accumulates in joint cavities. It has 
electrolytes similar to those of blood, but has a lower concentration of 
globulins and almost no fibrinogen. SFs are involved in lubrication of 
sliding surfaces of joints, absorption of shock, and nutrition of cartilage. 
Patients with ankle OA have decreased levels of hyaluronic acid in 
the SF and increased levels of the SF and the inflammatory cytokine 
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