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Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

No sample size calculation was performed. Sample size was determined to be adequate based on the magnitude and consistency of
measurable differences between groups. In addition, the sample sizes of this study were determined on the basis of similar published studies.
In vitro experiments, the sample size for each group was 3.The in vivo efficacy studies were performed with 7 rats per group. Details regarding
sample size of all experiments are provided in the Methods section and figure legends.

No data were excluded from the analyses.

Reproducibility was consistent across different biological replicates of experiments.

Samples were randomly allocated to corresponding experimental groups. Organisms were cultured and maintained in the same environment

and randomly allocated to each group.

The investigators were not blinded to group allocation during data collection except some data (HE, immunofluorescence staining). Before the
experiment were performed, we have to check the study procedure and analysis methods were correctly done. However, the treatment
efficacy was apparent in both quantification and representative images of outcomes

Anti-CD68 (Cat#ab125212, 1:500), Anti-CD51 (Cat#ab179475, 1:500), Anti-MMP9 (Cat#ab76003, 1:1000), Anti-Osteoprotegerin
(Cat#ab203061, 1:200), Anti-IL-1! (Cat#ab205924, 1:200), Anti-RANKL(Cat#ab239607, 1:100), Anti-Osteocalcin (Cat#ab13420, 1:200),
Anti-TNF (Cat#ab220210, 1:100) and Anti-ALP (Cat#ab224335, 1:200) were purchased from Abcam.

All primary antibodies were verified to be validated by the manufacturer for species specificity and the application used.

Bone marrow cells were isolated from the tibiae of C57BL/J mice. Bone marrow cells were cultured with 30 ng/mL of M-CSF
for 2 days to obtain bone marrow macrophages (BMMs). These BMMs were cultured in the presence of 100 ng /mL of RANKL
and 30 ng/mL of M-CSF for 4 days to finally generate osteoclasts (OCs). Human primary synovial macrophages were isolated
from synovial tissue specimens of patients with late-stage rheumatic arthritis (RA) undergoing joint replacement surgery.
Peripheral blood mononuclear cells (PBMCs) from RA patients were cultured in the presence of 100 ng /mL of RANKL and 30
ng/mL of M-CSF for 4 days to generate RA patients derived OCs. Human umbilical vein endothelial cells (HUVECs) were
purchased from Chinese Academy of Sciences Cell Bank for Type Culture Collection (Shanghai, China).
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Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

Software

Cell population abundance

Gating strategy

Osteoclasts were multinuclear under microscopic examination and they could be stained red by TRAP. Details regarding
osteoclasts authentication are provided in the Methods and Surpporting Information section. No further authentication was
conducted on HUVECs.

All cell lines were tested negative for Mycoplasm contamination.

No commonly misidentified lines were used in this study.

Healthy male Wistar rats (5-weeks-old, 200 ± 20 g) and male C57BL/J mice (6-weeks-old, 20 ± 2 g) were obtained from Chengdu
Dashuo Experimental Animal Co., Ltd (Chengdu, China). Rats were randomized before the experiment.

No wild animals were used in this study.

No field-collected samples were used in the study.

All animal studies were conducted according to the requirements of the national act on the use of experimental animals (China) and
in compliance with guidelines evaluated and approved by the Animal Ethics Committee of Sichuan University.

To confirm the potential of the developed drug delivery vehicle targeting human osteoclasts and macrophages in inflamed
joints, peripheral blood samples and synovial tissues were obtained from rheumatoid arthritis (RA) patients. Three female
patients aged from 50 to 74, were diagnosed with late-stage RA (according to the American College of Rheumatology
criteria) . All three RA patients were in the need of undergoing joint replacement surgery.

Participants were not directly recruited into the study. The blood samples and synovial tissues from three RA patients were
collected only for obtaining human OCs and synovial macrophages.

The collection of peripheral blood samples and synovial tissues from RA patients were approved by Ethics Committee of the
Xiangya Hospital of Central South University.

Bone marrow cells isolated from the tibiae of C57BL/J mice were cultured with 30 ng/mL of M-CSF for 2 days and used as
bone marrow macrophages (BMMs). To generate OCs, these BMMs were cultured in the presence of 100 ng /mL of RANKL
and 30 ng/mL of M-CSF for 4 days. To obtain activated macrophages, BMMs were treated with 10 ng/mL of LPS for 48 h. All
cells were cultured in RPMI-1640 medium containing 10% FBS and 100 U/mL of penicillin-streptomycin under 5% CO2 at 37 °
C. Details on cellular uptake and apoptosis studies are provide in Methods section.

BD FACSCelestaTM flow cytometer.

FlowJo V10.

o cell population was sorted.

A forward/side scatter (FS/SS) dot plot was used to gate the main cell population, and the gated cells were then analyzed by
FITC-Annexin V and PI staining patterns in a FITC/PE plot . the proportion of cells undergoing viable (double-negative for FITC-
annexin V and PI), early apoptosis (positive for FITC-annexin V), late apoptosis (double-positive for FITC- annexin V and PI),
and necrosis (positive for PI) can be found in quadrants Q3,Q4,Q2 and Q1, respectively. In our study, the total percentage of




