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Figure S1. Photograph showing rolls of continuous CNT sheets. Scale bar, 2 cm.

Figure S2. Photograph showing a roll of CNT/PET wrapping fibers. Scale bar, 2 cm.
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Figure S3. The size distribution of nano-channels (a) and micro-channels (b) of HCF grafts
(n =50).

HCF PET fiber

Figure S4. The water contact angles of HCF (Left) and PET fiber (Right).
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Figure S5. The fluorescence images to show the protein absorption of HCF and PET fibers,

PET fiber

HCF

after immersing in fluorescein isothiocyanate-bovine serum albumin solution (1 mg/mL, green)

for 2 h.
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Figure S6. Typical specific strength-strain curves of a single CNT/PET wrapping fiber (a) and
an HCF (b).

Figure S7. Photographs showing high strength (a) and flexibility (b) of CNT/PET wrapping
fibers. Scale bars, 5 cm (a), 3 cm (b).
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Figure S8. a and b, SEM images of a knotted CNT/PET wrapping fiber with once and twice
knotted, respectively. Scale bars, 100 um (a), 150 pum (b).
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Figure S9. (a-c) H&E-stained (a), Golden Masson-stained (b) and Methylene blue-acid
magenta-stained (c) images of skeletal muscles with implanted HCFs in rats for 2 weeks. (d)
H&E-stained images of the internal organs of rats with and without implanted HCFs for 2 weeks.

Figure S10. SEM image of bare helical PET fibers. Scale bar, 150 pm.
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Figure S11. The uCT images of the tibia of rats without any implantable materials after surgery
for 1 and 2 weeks. Scale bar, 2 mm.
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Figure S12. The uCT images of the femur and tibia of rats after surgery for 1 week with HCF
and bare helical PET fiber as the ACL grafts. Scale bar, 2 mm.

Figure S13. Photograph of the femur-graft-tibia complex containing bare helical PET fiber

after surgery for 2 weeks. Scale bar, 5 mm.
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Figure S14. Methylene blue-acid magenta-stained images of bone tunnel implanted with HCF
at Week 1 and 2, showing osteoblasts gradually increased at the HCF/host bone interface. Dark
blue: osteoblasts; purple grey: osteoid tissue; red: newly formed bone. Scale bars, 200 um (top),

100 um (bottom).

Week 1 Week 2

Figure S15. Picrosirius-red-stained images of bone tunnel implanted with HCF at Week 1 and
2 under polarized light, showing anisotropically arranged collagen bundles gradually formed at
the interfacial region between HCF and host bone. Scale bars, 500 um (top), 100 pm (bottom).

Table S1 | Mechanical performance of HCF grafts with previously reported ligaments.

Type PET fibers Autografts PCL fibers RSF/LAP HCFs
fibers
Stiff
1Tness 65.47+3.81 17-1065 1214030  ~20  88.23+9.94
(N-mm™)
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Strength (MPa)  316.97+2.25  10~53.4  2.0+0.8 ~65.8 323.91+16.70

Breaking

. 49.6-64.9  10.6~86.1  11.1+0.8 ~35.8 43.8-67.0
elongation (%)

Note: PCL fibers and RSF/LAP fibers represent polycaprolactone and regenerated silk
fibroin/Laponite hybrid fibers, respectively. The performances of PET fibers and HCF at Table
S1 were tested and those for other grafts are cited from ref. S1-3.

Table S2. Comparison of pull-out forces of our work with previously reported ligaments.

Type Implantation Pull-out force
Ref.
time (N)

Autografts 3 8.58 £ 2.67 [S4]
Achilles tendon 2 2.2 [S5]
Tendon grafts 2 ~8 [S6]
Autografts 3 ~10 [S7]
Autografts 2 7.5 [S8]

Stem Cell-Conditioned
4 568+ 1.13 [S9]

Medium

Autografts 4 ~5 [S10]
Polycaprolactone graft 16 ~20 [S11]

Polycaprolactone with
16 23.1 [S12]

growth factors
HCF graft 2 20.85+3.91 Thiswork
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Caption for Supplementary Movie

Supplementary Movie | Movement of a rat with HCF graft as reconstructed ACL.
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