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Fig. S1. Representative "H-NMR spectra for a library of PEGylated generation 4 PAMAM dendrimers. The PEG
grafting density is calculated by comparing the characteristic PAMAM methylene peak at 2.4-2.5 ppm to the
characteristic ethylene peak of PEG at 3.7-3.8 ppm.
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Fig. S2. Representative 'H-NMR spectra for a library of acetylated generation 4 PAMAM dendrimers. The degree of
acetylation is calculated by comparing the characteristic PAMAM methylene peak at 2.4-2.5 ppm to the characteristic

methyl peak of the acetyl group at 2.0 ppm.
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Desorption of dendrimers from
cartilage at physiological salt levels

q’ L] L] 1 L]
&100F s-----c--mmemccncocoa- - A
.‘E ! c'
@ ! 1
(3] " ]
= J l,
(o] ! ]
< 50}, ! 4
2 h add high [salt] /
0 ] i
[ ] '
o , i
AN '
2 | \
T g e P i
°\° 1 N 1 1
0 2 4 6 8

day
PAMAM-PEG conjugates (65)
-=- Donnan partitioning --- electrostatic binding

Fig. S3. Kinetics of desorption from ex vivo bovine cartilage for all conjugates tested. After binding of PEG-PAMAM conjugates to ex
vivo cartilage, explants were incubated in 1x PBS for seven days, and the 1x PBS solution was replaced and fluorescence was measured
every day. No formulation significantly desorbed from cartilage until a high salt concentration (10x PBS) was introduced.
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Fig. S4. Stability of ex vivo bovine cartilage explants and kinetics of desorption at high salt concentrations. Over
a seven day period of removing and replacing the salt solutions of the critical salt concentration experiment, the
results remained unchanged. This supports that kinetic effects of desorption can be ignored and the results are
purely thermodynamic. Additionally, this supports that the cartilage explants remain intact and able to
electrostatically bind with dendrimers for the entire seven day period.
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Fig. S4. Raw data from PEG screening assay for generation 4 formulations probing the desorption from cartilage
explants at different salt concentrations. Critical salt concentration is determined by the onset of increasing
desorption of dendrimer from cartilage, or where the lines of best fit shown here intersect. The order is as follows:
(a) acetylated Gen 4, (b) Gen 4 PEG 4, (c) Gen 4 PEG 8, (d) Gen 4 PEG 13, (e) Gen 4 PEG 22, and (f) Gen 4 PEG 40.
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Fig. S5. Raw data from PEG screening assay for generation 6 formulations probing the desorption from cartilage
explants at different salt concentrations. Critical salt concentration is determined by the onset of increasing
desorption of dendrimer from cartilage, or where the lines of best fit shown here intersect. The order is as follows:
(a) acetylated Gen 6, (b) Gen 6 PEG 4, (c) Gen 6 PEG 8, (d) Gen 6 PEG 13, (e) Gen 6 PEG 22, and (f) Gen 6 PEG 40.
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Fig. S6. Data recapitulated as a function of PEG chain density expressed as chains per nm2. Accessible
charged amines on the underlying PAMAM surface as a function of the PEG chain density (chains/nm?) for
generation 4 (a) and generation 6 (b) PAMAM dendrimers. Vertical lines represent the PEG overlap chain
density for the color corresponding PEG chain length. Amines shielded through non-covalent interactions
between PEG and PAMAM as a function of PEG chain density for generation 4 PAMAM (c) and generation 6
PAMAM (d). The black, dotted line represents the maximum number of non-covalently shielded amines
possible for a given PEG chain density. The fraction of all PEG repeat units non-covalently interacting with the
underlying PAMAM surface for both generation 4 PAMAM (a) and generation 6 PAMAM (b). For all
generation-PEG length combinations, the fraction of PEG repeat units interacting decreases as a PEG density
increase. Each point represents the mean and standard deviation of 2 biologic replicates with n=1 technical
replicate per animal.



