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SUPPORTING METHODS

Degenerative Joint Disease (DJD) scoring system. The Degenerative Joint Disease (DJD) 

scoring system was implemented to complement the OARSI scoring by assessing the joint 

holistically, scoring also for soft tissue and meniscal markers of PTOA advancement. 1All scoring 

was done by a blinded pathologist, according to the criteria laid out in Table S1.

Table S1. Safranin O scoring of tibial plateau cartilage degeneration and H&E scoring of overall 

stifle degenerative joint disease.

Water content into PLs. To estimate the water content in the PLs, a profilometric optical 

analysis was performed on samples before and after lyophilization. In both conditions, particle 

height and width were measured (Table. S2) (n = 8). The volume of the particles was calculated 

as Volume = Heigh  Width2. Prior lyophylization the average PL volume is 6680.30±198.40 

m3, whereas post lyophilization the PL volume is 6064.30±383.42 m3. This results in 10% 
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difference in volume that should be ascribed to the water content. Notice that, given the small 

volume and mass of PLs, a total weight analysis prior and post lyophilization using high precision 

laboratory scales would require several tens of billions of PL, which is simply impractable at the 

current state of development. Also, notice that the profilometric analysis was performed under 

regular ambient conditions, thus the lyophilized samples may have gained already water from the 

air umidity. As such the 10% volume difference should be considered as a conservative, first 

approximation on the water content in the PL. It is here also important to highlight that PL are 

different from conventional solid, spherical PLGA microparticles that have a more compact 

structure. This was demonstrated in a previous work by the authors 2, where the ‘compactness’ of 

PL was increased by increasing the total mass of PLGA used during the synthesis process. Indeed, 

a reduction in degradation rate and drug release rate were documented as the mass of PLGA was 

increased. This has to be ascribed to a progressive reduction in water content in the PL with the 

increase in PLGA mass.

Table S2. microplate volumes prior and after lyophilization via optical profilometric analysis. 
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SUPPORTING RESULTS

Statistically significant differences for all the experimental groups of Figure 3a were assessed and 

listed in the Table S3. Significance corresponds to a p-value smaller than 0.05. 
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Table S4. List of p-values for all the experimental groups of Figure 5.

Statistically significant differences for all the experimental groups of Figure 5c were assessed and 

listed in the Table S4. Significance corresponds to a p-value smaller than 0.05. 

Table S3. List of p-values for all the experimental groups of Figure 5.

Figure S1. A profilometric analysis of hydrated and lyophilized µPLs. Representative cross-

sectional profiles of µPLs prior (red contour) and after (black contour) lyophilization.
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Figure S2. Particle degradation. μPLs degradation under physiological conditions, monitored 

over time using scanning electron microscopy. 
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Figure S3. Determination of live/dead cells after exposure to dexamethasone-loaded 

microPlates (DEX–µPLs). a. Percentage of live/dead cells after 24h exposure to different 

concentrations of free DEX, DEX–µPLs and empty µPLs using the trypan blue dye; b. Percentage 

of live/dead cells after 24h exposure to different concentrations of free DEX, DEX–µPLs and 

empty µPLs using FC with Propidium Iodide; c. Percentage of live/dead cells obtained with both 

techniques. Results are expressed as the average ± SD (n = 3).
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Figure S4: In vitro gene expression effect of empty microPlates (µPLs). Expression levels of 

pro-inflammatory cytokines IL-1β, IL-6, and TNF-α in ATDC5 cells with or without LPS 

stimulation. Results are presented as average ± SD (n = 3). Multiple comparisons were performed 

using, as post hoc test, the Tukey’s significant difference (HSD) test.
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Figure S5. ATDC5 cells interaction with µPLs. a. 3D and b. confocal microscopy analysis of 

ATDC5 cells incubated with CURC - µPLs.

Figure S6. RAW 264.7 macrophages interacting with µPLs. a. SEM images of RAW 264.7 

macrophages incubated with µPLs. The lateral inset shows a magnified image of cells surrouding 

the µPL without internalizing it; b. false-color SEM image of µPLs (red / orange) surroudned by 

RAW 264.7 macrophages (light beige).
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Figure S7. Cy5–µPL stability. The release of Cy5 molecules from Cy5–µPLs is plotted over the 

full period of observation (30 days) at 37 °C. The direct conjugation of Cy5 molecules to the 

PLGA structure of µPLs is extremely stable with a moderate loss less than 20% documented 

within the first hours only. 
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Figure S8. 20x Images of Cy5- µPLs within the knee joint of a mouse model of PTOA at 

multiple time points. Cy5-µPLs are seen in the joint for up to 30 days. Surface erosion and loss 

of shape and structure of microplates is evident over time. TD = Transmission Detector. In all 

images scale bar = 100 – µm.
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Figure S9. Magnified images of Cy5-µPLs within the knee joint of a mouse model of PTOA 

at multiple time points. 20x Images zoomed in on Cy5-µPLs within a mouse model of PTOA at 

days 1, 5, 25, and 30. Microplates are seen in the joint for up to 30 days with surface erosion 

evident by loss of fluorescence (heterogenous) in a significant number of individual Cy5-µPLs at 

days 25 and 30 as compared to days 1 and 5. Cy5-µPLs at days 1 and 5 have a consistent square 

shape and structure meanwhile Cy5-µPLs at days 25 and 30 have lost this morphology. In all 

images on the right scale bar = 100 µm. TD = Transmission Detector.
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Figure S10. Cy5-µPLs ex-vivo organ biodistribution in a mouse model of PTOA at multiple 

time points. Note that the fluorescent signal in the liver, which is seen even in the no-treatment 

(NT) mice, has to be ascribed to the autofluorescence resulting from a regular mouse diet. Paw 

autofluorescence can be ascribed to skin being left on the paw. (D-#, where # represents days after 

intra-articular injection). (N = 1-2 mice, 2-4 limbs per time point).
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