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Supporting Experimental Methods
Similarity factor (f>) analysis
Comparison between the drug release profiles of different formulations was performed by the

similarity factor (f3),

n
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n
=t where 7 is the sampling number, 7; and R, are the

percentage of release for the test and reference group at each time point ¢. f; factor is 100 when the

test and reference profiles are identical, and approaches 0 as the dissimilarity increases.
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Flg S1. ' HNMR spectrum of (a) DSPE-PEGSOO()—MAL and (b) DSPE-PEGsooo-HAP.



Table S1 Effect of pressure and cycle times on the particle size and PDI of nanoliposomes (n = 3)

Pressure

(bar) Cycle times Particle size (nm) PDI
1 388.7 + 8.8 0.251 + 0.023
2 315.4 + 10.0 0.200 + 0.083
3 223.0+6.3 0.137 + 0.020
4 189.4 + 4.5 0.120 + 0.017
500 5 1745+ 59 0.167 + 0.042
6 158.4 + 3.1 0.148 + 0.013
7 153.9+ 6.9 0.124 + 0.029
8 142.0+2.5 0.108 + 0.027
1 101.8 +2.3 0.035 + 0.029
2 97.7+ 36 0.077 + 0.040
3 94.4 + 3.2 0.096 + 0.034
— 4 93.9+22 0.104 + 0.095
5 936+29 0.07¢ + 0.012
6 927 + 3.4 0.102 + 0.007
7 91.2+ 21 0.114 £ 0.012
8 90.2+29 0.115 + 0.032
1 988+ 14 0.032 + 0.005
2 954 + 2.3 0.105 + 0.048
3 936+ 20 0.116 = 0.015
4 91.0 £+ 3.7 0.157 + 0.029
1500
5 876128 0.149 £ 0.017
6 867 + 1.6 0.173 £ 0.044
7 843+ 25 0.122 + 0.030
a 842 + 2.1 0.138 + 0.041
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Fig. S2. Particle size (a) and zeta potential (b) of Lipo@Leo with different DSPE-PEGs;0,-HAP:
DSPE-MPEG;(o weight ratios. Data are presented as mean + SD (n = 3).
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Fig. S3. The structural formula of Leonurine.
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Fig. S4. Impact of ammonium sulfate concentration, temperature, and drug incubation time on the
encapsulation efficiency (a) and drug loading (b) of HAP-Lipo@Leo. Data are presented as mean =
SD (n=3).
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Fig. S5. Synthesis and
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characterization of HAP-Lipo@Leo with different Leo/total lipid feed ratios.

(a) Encapsulation efficiency and drug loading; (b) Particle size and zeta potential. Data are presented

as mean = SD (n = 3).
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Fig. S6. Fluorescence intensity of phalloidin-stained F-actin after different treatments. Variance
among groups at day 30 was determined by one-way ANOVA with Tukey post-hoc test (*P < 0.05,
*¥* P <0.01, *** P <0.001, ****P <0.0001).
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Fig. S7. Body weight of healthy rats and AIA rats after treatment with PBS, Free Leo, Lipo@Leo,
and HAP-Lipo@Leo. Data are presented as mean + SD (n = 6). Variance among groups at day 30

was determined by one-way ANOVA with Tukey post-hoc test (*P < 0.05, ** P < 0.01, *** P <
0.001, ****P <0.0001).
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Fig. S8. Histomorphometry parameters obtained from analyses of the micro-CT data. (a) Tb.N:
Trabecular number, (b) Tb.Th: Trabecular thickness; (c¢) Tb.Sp: Trabecular bone spacing, (d) SMI:
Structure model index. Data are shown as the mean + SD (n = 6); Variance among groups was

determined by one-way ANOVA with Tukey post-hoc test (*p < 0.05, **p < 0.01, ***p < 0.001

Mutilating
Severe
Moderate
Mild

Normal

and ****p < 0.0001).
R Re— b
el = _microCTScore  Level
o | 0-0.2
3 0.6 0.2-0.4
3 00 B
5 04. 0.4-0.6
(@]
g ] 0.6-0.8
£ 0.24
- 0.8-1.0
0.0

Control Model Free LeoLipo@Leo HAP-Lipo
@Leo

Fig. S9. Micro-CT score of the hind paws of normal rats and AIA rats with different treatments. The
micro-CT score was obtained according to five disease-related micro-CT analysis indexes: BMD,

BV/TV, TMD, Tb.N and total porosity. Data are shown as the mean = SD (n = 6); Variance among
groups was determined by one-way ANOVA with Tukey post-hoc test (*p < 0.05, **p < 0.01 and

##%p < 0.001).
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Fig. S10. The radiological score of AIA rats. The Radiological score was obtained according to
micro-CT images. Data are shown as the mean £ SD (n = 6); Variance among groups was
determined by one-way ANOVA with Tukey post-hoc test (*p < 0.05, **p < 0.01, and ***p <

0.001).
a s b ;
0.4+ 44
>
o 0.3 o 3
2 2
% 0.2 % 24
= o 1]
0.0
Control  Model Free LeoLipo@Leo HAP-Lipo
@Leo
c 0.6 - d 0.6
x 0.44 0.4
b} *®
2 2
= =
o
8 02 €02
15) -
0.0-

Control Model Free LeoLipo@Lec HAP-Lipo

Control Model Free LeoLipo@leo HAP-Lipo
@Leo @Leo

Control Model Free Leo Lipo@Leo HAP-Lipe
@Leo

Control Model Free Leo Lipo@Leo HAP-Lipo
@Leo

Fig.S11. The effect of different treatments on major organ index of rats. (a) Heart index. (b) Liver
index. (c) Spleen index. (d) Lung index. (e) Kidney index. The data are expressed as mean + SD (n
= 6). Variance among groups was determined by one-way ANOVA with Tukey post-hoc test (*P <

0.05, ** P <0.01, *** P <0.001, ****P <0.0001).




