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Osteoarthritis (OA) is a degenerative disease, promoted by abnormal chronic 
mechanical loading over the joint; for instance due to excessive body mass.

Thus, exercise should be a clear recommendation for OA prevention, but it is 
not. It will increase the load over the joints and if there is joint malalignment it 
will be worse than better.

On the other hand, recent improvements on tissue engineering have 
demonstrated the suitability of novel bilayer scaffolds.

But how will they respond to the normal mechanical loading over time?

And to the abnormal?



So, should a patient treated with one of the mentioned scaffolds (e.g. 
MaioRegen®) enroll in exercise to decrease his/her body mass?

With which type of exercise?

Several questions demonstrating the stimulating triad that researchers should 
look up to for promising treatments of osteochondral defects.
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(i) Disability due to musculoskeletal disorders increased by 45% from 1990 to 2010

(ii) OA is the fastest increasing health condition, affecting over 250 million people

(iii) It is not exclusive for the elderly: more than 50% adults with knee OA are <65

(iv) 2 out of 3 people with obesity are at risk developing knee OA in their lifetime

(v) Knee OA is the 11th leading cause of disability and shows a growing trend

(vi) People with OA have a 16% increased risk of developing cardiovascular disease 
compared to those without

#Top facts related to OA#



Morouço, Fernandes, Santos-Rocha (2019). J Aging Res



there are a significant number of repair strategies to treat an articular cartilage 
lesion; some already available, and others in an on-going research status.

hyaline cartilage has remarkable mechanical properties (elastic modulus of 
~123MPa; mechanical tensile strength of 17 MPa; compressive modulus varying 
between 0.53 and 1.82 MPa; and compressive stress between 14-59 MPa) and 
lasting durability, despite its few millimeters of thickness.

many of the patients undergoing surgery are graded 4 – fissure extended until 
the subchondral bone (according to the International Cartilage Repair Society 
classification).

#Where we at?#



PCL (%) HA (%)
Compressive Modulus 

(MPa)
σmax ε %

Solvent casting

100 0 26,04 ± 1,86 58,81 ± 0,48 84,79 ± 0,51

80 20 40,63 ± 1,96 58,24 ± 0,56 77,46 ± 0,99

60 40 42,42 ± 2,05 58,40 ± 0,30 79,29 ± 3,88

Melt blending

100 0 57,28 ±2,06 58,41 ± 0,24 85,51 ± 1,99

80 20 81,85 ±2,27 58,07 ± 0,42 69,58 ± 1,67

20 40 85,39 ± 3,73 58,10 ± 0,29 79,34 ± 4,02



Not only consideration should be given to the cartilage regeneration, 
but also to the subchondral bone, and their interface.

Abdulghani & Morouço (2019). J Mat Sci: Mat in Med





poly (glycerol sebacate)-poly (ε-caprolactone) 



Polycaprolactone with graphene (0.25%; 0.50; 0.75%)



What about the 
mechanical load over 
the joint?
EXERCISE



Patients can be reassured 
that the exercise commonly 
prescribed to prevent or 
treat symptomatic knee OA 
seems to be safe for 
articular cartilage health.



✓ In the majority of patients, the evaluation protocols used for the adult population can 
be adopted, taking into account the specific functional limitations of each individual 
and the level of pain they present (ACSM, 2017);

✓ Avoidance of high intensity exercise when there is acute inflammation (ex: heat, 
swelling and joint pain), and all evaluation procedures should be postponed;

✓ Allow a warm-up period with moderate intensity before any progressive intensity test;

✓ Monitor the level of effort and pain during the test through the respective scales;

✓ The test should be discontinued when the patient reports severe pain.

#assessment



✓ Start with short sessions and on alternate days;

✓ Reduce external resistance in the initial adaptation phase;

✓ Control the speed of execution and the amplitude of the movement;

✓ Avoid plyometric exercises;

✓ Avoid sudden movements;

✓ Work within the limit of pain;

✓ Confirm pain or discomfort 2 hours after training…

#proposal



#land-based program



#land-based program



#water-based program
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What about further 
steps?
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