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Enzyme Activity 

Collagenase 290 U/mg 

Caseinase 535 U/mg 

Clostripain 4.70 U/mg 

Trypsin 0.58 U/mg 

FALGPA 0.14 U/mg 

Table S1 – Collagenase Enzymatic Activities: Low-activity batch of collagenase with the 

following enzymatic activities as measured by Stemcell Technologies. Enzymatic activity was 

documented using the FALGPA assay in-house prior to injection into the animals. 

 



Figure S1: Step-by-step illustration of joint tissue harvest: 

1) Intact rat knee joint 
2) Leg removed by dislocation of hip joint. Capsule intact, all other tissues removed. 
3) Paw removed and tibia clamped for fixation. Sample turned to have back view on joint capsule 

for step 4 (green eye).  
4) Incision made proximally to the patella, above the trochlear groove. 
5) Joint capsule opened by cutting around the patella. 
6) Image of open joint capsule. 
7) Femur and tibia separated after transsection of ACL, PCL and other connecting tissues. 



8a) Menisci removed from tibia. 
9a/b) Samples were imaged by fluorescence microscopy from the top. Femur was positioned at an 
angle to maximise the imaged surface area of the condyles. 
10) Peripatellar joint capsule cut away from tibia 

11a) Peripatellar joint capsule fixed and decalcified. 
11b) Remove soft tissues from femur/tibia for subsequent μCT analysis. 
12a) Peripatellar joint capsule halved in transverse direction through patella. 

13a) Tissues paraffinized and embedded with cut plane facing downwards. 

14a) Histology blocks with peripatellar joint capsule crosssection.  

Image was modified from Weber et al.(1) 
 
 
 
 
 
 
 
  



Figure S2: Complete CRS roughness maps of all the tibias in this study. Scale bar: 1 mm. 
  



Figure S3: Complete CRS roughness maps of all the femurs in this study. Scale bar: 1 mm. 



Figure S4: Complete H&E histology of all the synovia in the naïve group. There are two 

sections perjoint with two ROIs per section medially and laterally of the patella. Scale bar: 500 

μm. 

  



Figure S5: Complete H&E histology of all the synovia in the saline group. There are two 

sections perjoint with two ROIs per section medially and laterally of the patella. Scale bar: 500 

μm. 

  



Figure S6: Complete H&E histology of all the synovia in the DEX group. There are two sections 

perjoint with two ROIs per section medially and laterally of the patella. Scale bar: 500 μm. 

  



Figure S7: Complete H&E histology of all the synovia in the pCBAA-DEX group. There are 

two sections perjoint with two ROIs per section medially and laterally of the patella. Scale bar: 

500 μm. 

  



Figure S8: Complete Masson’s trichrome histology of all the synovia in the naïve group. There 

are two sections perjoint with two ROIs per section medially and laterally of the patella. Scale 

bar: 500 μm. 

  



Figure S9: Complete Masson’s trichrome histology of all the synovia in the saline group. There 

are two sections perjoint with two ROIs per section medially and laterally of the patella. Scale 

bar: 500 μm. 

  



Figure S10: Complete Masson’s trichrome histology of all the synovia in the DEX group. There 

are two sections perjoint with two ROIs per section medially and laterally of the patella. Scale 

bar: 500 μm. 

  



Figure S11: Complete Masson’s trichrome histology of all the synovia in the pCBAA-DEX 

group. There are two sections perjoint with two ROIs per section medially and laterally of the 

patella. Scale bar: 500 μm. 

 

  



Figure S12: Complete safranin O histology of all the tibias in the naïve group. Scale bar: 1 mm. 



Figure S13: Complete safranin O histology of all the tibias in the saline group. Scale bar: 1 mm. 



Figure S14: Complete safranin O histology of all the tibias in the DEX group. Scale bar: 1 mm. 



Figure S15: Complete safranin O histology of all the tibias in the pCBAA-DEX group. Scale 

bar: 1 mm. 



Figure S16: Complete safranin O histology of all the femurs in the naïve group. Scale bar: 1 

mm. 



Figure S17: Complete safranin O histology of all the femurs in the saline group. Scale bar: 1 

mm. 



Figure S18: Complete safranin O histology of all the femurs in the DEX group. Scale bar: 1 mm. 



Figure S19: Complete safranin O histology of all the femurs in the pCBAA-DEX group. Scale 

bar: 1 mm.  



 

 

 

Figure S20: Synovium Cell Density Quantification: Schematic illustration of the methodology 

to process (A) and analyze (B) the peripatellar joint capsule to quantify the density of cells 

generally and adipocytes specifically. Figure was modified from Weber et al.(1) 

  



 

Figure S21: Cartilage histology grading: Illustrations reproduced from Gerwin et al. showing 

the methodology behind the CDS (A) and the TCDW/SCDW (B) gradings(2).  

 

 

 

 

 

 

 



Figure S22: Correlation Plots of the CRS with Histology: Correlation analysis of the cartilage 

roughness score with the different metrics from the histology gradings yielded increased 

correlation coefficients for the tibia compared to the femur which is most probably due to the 

decreased magnitude of cartilage wear on the latter. Moreover, correlation with the surface 

sensitive cartilage degeneration score and total cartilage degeneration width were increased 

compared to the significant cartilage degeneration width that evaluates degeneration in the middle 

zone. Medial and lateral results are represented as individual datapoints. 



Figure S23: Fluorescence uptake in internal organs: Fluorescence stereomicroscopy images of 

internal organs showing no significant increase in fluorescence in any of the imaged organs in 

animals receiving intra-articular injections of fluorescent pCBAA-DEX. Scale bar: 5 mm. 



Figure S24: Sex-differences: Investigation of the sex differences in this study revealed a 

statistically non-significant trend towards increased levels of cartilage degeneration for the females 

compared to the males. Interestingly, this trend was however only visible for the histology gradings 

but not the CT-based cartilage roughness score. For the synovium, there is a trend towards 

increased severity in males vs. females for several investigated metrics. Note that for the cartilage 

metrics, the medial and lateral data is represented as separate datapoints. 

 

 

 

 



 

 

 

Figure S25: The cartilage fluorescence intensity is substantially decreased after intra-articular 

injection of pCBAA-DEX compared to the controlled incubation of cleaned-up tibias and femurs 

with the polymer solution. 
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