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Fig. S1. The architectural structure of scaffolds. Optical images and morphological analysis of 3D-
printed Mg, Zn, and Ti scaffolds. (A) Mg scaffold, (B) Zn scaffold, and (C) Ti scaffold are shown in both
top and side views, with a red bar of 1 mm. Insets depict the boundaries of struts and pores, with a black
bar of 0.5 mm. (D) The strut thickness, (E) the pore size, and (F) the pore area of the scaffolds were

analyzed.



Fig. S2. The microstructure of scaffolds. SEM images of (A) Mg scaffold, (B) Zn scaffold, and (C) Ti
scaffold, showing the polished top surfaces in the left column and the as-printed side surfaces in the right
column.



Fig. S3. H&E staining of organs. Representative H&E staining images of organs including heart,
kidney, liver, spleen, and lung collected at week 25 after implantation of Ti, Mg, and Zn scaffolds. No
significant differences were observed among the groups.
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Fig. S4. Additional information related to the degradation behavior of Mg scaffolds. (A) The volume
change of the whole Mg scaffold as derived from uCT results. The blue bar represents the entire volume
of the scaffold, including Mg metal and Mg oxides (degradation products). The grey bar represents the
volume ratio of Mg metal, and the brown bar represents the volume ratio of Mg oxides. (B) X-ray model
images of a 25-week-implanted Mg scaffold derived from pCT results. The left image shows Mg metal,
while the right image shows oxides. (C-D) The distribution of Mg oxides in different regions in week 25.
The ratio of oxides in the center and periphery regions in the frontal plane is shown in (C), while the bone
and marrow regions in the transverse plane are shown in (D). SEM images and EDS/Elemental mapping
of a week 5-implanted Mg scaffold in the bone region (E1) and marrow region (E2).
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Fig. S5. Additional information related to the degradation behavior of Zn scaffolds. SEM images
and EDS/Elemental mapping of Zn scaffolds implanted for 5 weeks in the bone region (A1) and marrow
region (A2) are presented. SEM images of bone (B1) and marrow (B2) regions of 5-week implanted Zn
scaffold, and bone (C1) and marrow (C2) regions of 25-week implanted Zn scaffold are also shown. Zinc
oxides are marked in red. White scale bar is 20 pum.
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Fig. S6. Additional information related to the degradation behavior of Ti scaffolds. SEM images and
EDS/Elemental mapping of (A1) bone region and (A2) marrow region in week 5-implanted Ti scaffold,
and (B1) bone region and (B2) marrow region in week 25-implanted Ti scaffold. White scale bar: 200 um.
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Fig. S7. Representative pCT scan images. Representative transverse plane pCT scan images of Mg
scaffold at 5 (A) and 25 (B) weeks, Zn scaffold at 5 (C) and 25 (D) weeks, and Ti scaffold at 5 (E) and 25
(F) weeks after implantation.
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Fig. S8. Bone regeneration inside Mg scaffolds. The distribution of newly formed bone within the Mg
scaffold after 25 weeks of implantation in the transverse and frontal planes, derived from puCT scan
results. The bone volume fraction (BV/TV) within the entire Mg scaffold was found to be 0.23+0.03 in
week 25. In contrast, no significant bone formation was observed within the Mg-5w, Zn-5w, Zn-25w, Ti-
5w, or Ti-25w scaffolds.
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Fig. S9. Additional staining images of side and marrow regions of scaffolds. Representative Von
Kossa/Macneal’s and Masson-Goldner stained histological images of (A) Mg scaffold, (B) Zn scaffold,
(C) Ti scaffold, and (D) sham control after 5 and 25 weeks of implantation. The yellow box highlights the
detailed histological structure in the marrow region of the scaffold, and the red box highlights the side
region. Black scale bar: 200 um.



Fig. S10. Additional information related to the osteoid tissue inside Zn scaffolds. SEM and
EDS/Elemental mapping images of the inside region in Zn scaffold after 25 weeks of implantation,
highlighting the osteoid tissue with a red dotted line. Notably, a significant amount of Zn element can be
seen in the osteoid tissue. Black scale bar: 40 um, white scale bar: 100 pm.
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Fig. S11. Additional TRAP staining images. Representative TRAP staining images of the marrow and
inside regions of scaffolds, as well as the inner and outer bone layers of the sham control group. The
location of the scaffold is indicated by *, while spots with positive TRAP staining are marked by —.
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Fig. S12. THC images of BMP-2. Representative images of BMP-2 marker expression from Mg-5w, Mg-
25w, Zn-5w, Zn-25w, Ti-5w, Ti-25w, sham-5w, and sham-25w groups. Images were captured from the
front, side, marrow, and inside regions of the scaffold, and the inner and outer bone layers for the sham
control groups. The location of the scaffold is indicated by *. The red dotted line represents the region of
interest (ROI) for marker expression quantification. Black scale bar: 100 pm.



Collagen 1

front region Side region Marrow region Inside region
Mg scaffold - week 5
B

sham control - week 5 sham control - week 25
inner layer inner layer

Fig. S13. IHC images of collagen I. Representative images of collagen I marker expression from Mg-5w,
Mg-25w, Zn-5w, Zn-25w, Ti-5w, Ti-25w, sham-5w, and sham-25w groups. Images were captured from
the front, side, marrow, and inside regions of the scaffold, and the inner and outer bone layers for the
sham control groups. The location of the scaffold is indicated by *. The red dotted line represents the
region of interest (ROI) for marker expression quantification. Black scale bar: 100 pm.
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Fig. S14. IHC images of osteocalcin. Representative images of osteocalcin marker expression from Mg-
Sw, Mg-25w, Zn-5w, Zn-25w, Ti-5w, Ti-25w, sham-5w, and sham-25w groups. Images were captured
from the front, side, marrow, and inside regions of the scaffold, and the inner and outer bone layers for the
sham control groups. The location of the scaffold is indicated by *. The red dotted line represents the
region of interest (ROI) for marker expression quantification. Black scale bar: 100 pm.
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Fig. S15. IHC images of Osteoprotegerin (OPG). Representative images of OPG marker expression
from Mg-5w, Mg-25w, Zn-5w, Zn-25w, Ti-5w, Ti-25w, sham-5w, and sham-25w groups. Images were
captured from the front, side, marrow, and inside regions of the scaffold, and the inner and outer bone
layers for the sham control groups. The location of the scaffold is indicated by *. The red dotted line
represents the region of interest (ROI) for marker expression quantification. Black scale bar: 100 um.
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Fig. S16. THC images of Receptor activator of nuclear factor kappa-B ligand (RANKL).
Representative images of RANKL marker expression from Mg-5w, Mg-25w, Zn-5w, Zn-25w, Ti-5w, Ti-
25w, sham-5w, and sham-25w groups. Images were captured from the front, side, marrow, and inside
regions of the scaffold, and the inner and outer bone layers for the sham control groups. The location of
the scaffold is indicated by *. The red dotted line represents the region of interest (ROI) for marker
expression quantification. Black scale bar: 100 pm.
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Fig. S17. IHC images of acid phosphatase 5 (ACPS). Representative images of ACP5 marker
expression from Mg-5w, Mg-25w, Zn-5w, Zn-25w, Ti-5w, Ti-25w, sham-5w, and sham-25w groups.
Images were captured from the front, side, marrow, and inside regions of the scaffold, and the inner and
outer bone layers for the sham control groups. The location of the scaffold is indicated by *. The red



dotted line represents the region of interest (ROI) for marker expression quantification. Black scale bar:
100 pm.
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Fig. S18. IHC images of cluster of differentiation 31 (CD31). Representative images of CD31 marker
expression from Mg-5w, Mg-25w, Zn-5w, Zn-25w, Ti-5w, Ti-25w, sham-5w, and sham-25w groups.



Images were captured from the front, side, marrow, and inside regions of the scaffold, and the inner and
outer bone layers for the sham control groups. The location of the scaffold is indicated by *. The red
dotted line represents the region of interest (ROI) for marker expression quantification. Black scale bar:
100 um.
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Fig. S19. IHC images of vascular endothelial growth factor (VEGF). Representative images of VEGF
marker expression from Mg-5w, Mg-25w, Zn-5w, Zn-25w, Ti-5w, Ti-25w, sham-5w, and sham-25w
groups. Images were captured from the front, side, marrow, and inside regions of the scaffold, and the
inner and outer bone layers for the sham control groups. The location of the scaffold is indicated by *.
The red dotted line represents the region of interest (ROI) for marker expression quantification. Black
scale bar: 100 pm.
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Fig. S20. IHC images of cluster of differentiation 68 (CD68). Representative images of CD68 marker
expression from Mg-5w, Mg-25w, Zn-5w, Zn-25w, Ti-5w, Ti-25w, sham-5w, and sham-25w groups.
Images were captured from the front, side, marrow, and inside regions of the scaffold, and the inner and
outer bone layers for the sham control groups. The location of the scaffold is indicated by *. The red



dotted line represents the region of interest (ROI) for marker expression quantification. Black scale bar:
100 pm.
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Fig. S21. IHC images of tumor necrosis factor alpha (TNF-a). Representative images of TNF-a
marker expression from Mg-5w, Mg-25w, Zn-5w, Zn-25w, Ti-5w, Ti-25w, sham-5w, and sham-25w
groups. Images were captured from the front, side, marrow, and inside regions of the scaffold, and the



inner and outer bone layers for the sham control groups. The location of the scaffold is indicated by *.
The red dotted line represents the region of interest (ROI) for marker expression quantification. Black
scale bar: 100 um.
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Fig. S22. THC images of transglutaminase 2 (TGM2). Representative images of TGM2 marker
expression from Mg-5w, Mg-25w, Zn-5w, Zn-25w, Ti-5w, Ti-25w, sham-5w, and sham-25w groups.



Images were captured from the front, side, marrow, and inside regions of the scaffold, and the inner and
outer bone layers for the sham control groups. The location of the scaffold is indicated by *. The red
dotted line represents the region of interest (ROI) for marker expression quantification. Black scale bar:
100 um.

TGF-p 123

front region Side region Marrow region Inside region

Mg scaffold - week 5
S TR

STV

sham control - week 5 sham control - week 25
inner layer outer layer inner layer outer layer
= o . y 0 5




Fig. S23. IHC images of Transforming growth factor-beta-1,2,3 (TGF-p 123). Representative images
of TGF-B 123 marker expression from Mg-5w, Mg-25w, Zn-5w, Zn-25w, Ti-5w, Ti-25w, sham-5w, and
sham-25w groups. Images were captured from the front, side, marrow, and inside regions of the scaffold,
and the inner and outer bone layers for the sham control groups. The location of the scaffold is indicated
by *. The red dotted line represents the region of interest (ROI) for marker expression quantification.
Black scale bar: 100 um.
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Fig. S24. Additional biomechanical tests. (A) Stress-strain curves obtained from compression tests on
the bone tissue sample with Mg-25w, Zn-25w, and the left femur without bone defect. The inserted graph
illustrates the configuration of compression tests. Hardness derived from nanoindentation tests on the
bone tissue sample after implantation for (B) 5 weeks and (C) 25 weeks.



A 5 weeks 25 weeks

Mg side region B.'l "
A A R E & side region . . g .
side region side region side region exposed to cavity coved by bone | | oxide region
coved by bone , exposed to cavity : coved by bone H

oxide region

: front
iregion

front
region

Mises Stress

(Avg: 75%)
Maximum
1.00

091

C o D 016
side region side region ’ side region side region 3'83
Zn coved by bone . exposed to cavity : coved by bone 1 exposed to cavity
! £ 1
1

front

¥ : front
region 8

: region

F

side region side region
exposed to cavity : coved by bone

side region
exposed to cavity

side region
Ti coved by bone

Mises Stress

(Avg: 75%)
Maximum
25.00
22.92
20.83
18.75

front
region

Fig.S25. Von Mises stress distribution on scaffolds. The von Mises stress distribution of Mg-5w (A),
Mg-25w (B), Zn-5w (C), Zn-25w (D), Ti-5w (E), and Ti-25w (F) scaffolds on the cross-section of the
longitudinal plane. The maximum limitation is set to 25 Mpa. In the Mg-25w group, the maximum limit is
set to 1 Mpa for better visualization of the stress distribution (B-1). The red line indicates the scaffold
within the front region. For the Mg-25w group, the oxide region is also labeled.
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Fig.S26. Von Mises stress distribution on the front bone. The von Mises stress distribution on the front
view of Mg-5w (A), Mg-25w (B), Zn-5w (C), Zn-25w (D), Ti-5w (E), and Ti-25w (F) models is shown.
The maximum limitation is set to 100 MPa. The scaffold region covered by bone is delineated by the red
dotted line.
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Fig. S27. Staining images showing the interface of osteoid in the front region of Zn scaffolds. Von
Kossa/Macneal's staining (A) and Masson-Goldner staining (B) of Zn scaffold after 5- and 25-weeks
implantation. Representative images of BMP-2 (C), CD31 (D), and CD68 (E) in the interface between the
front and inside region of the Zn scaffold assessed by immunohistochemistry (IHC) with DAB staining.
The red dotted box indicates the interface.
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Fig. S28. CRP level in serum. Polished caption: The C-reactive protein (CRP) level in rabbit serum was
measured at different time points for the Zn, Mg, and Ti scaffold groups.
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ALP (UIL)

AST (UL) 5 6 7
ALT (UIL) 1 14 1
Creatine kinase (U/L) 115 249 206
Albumin (g/dL) 41 4.2 43
Total Bilirubin (mg/dL) 0.1 0.1 0.1
Total Protein (g/dL) 5.6 6.1 6.3
Globulin (g/dL) 15 19 2.0
Bilirubin - Conjugated

maldL) lug 0.0 0.0 0.0
BUN (mg/dL) 18 16 14
Creatinine (mg/dL) 0.9 1.2 1.2
Cholesterol (mg/dL) 21 33 46
Glucose (mg/dL) 137 132 125
Calcium (mg/dL) 13,91 72 14.5
Phosphorus (mg/dL) 4.0 3.9 3.5
(Br:]c::;—l;ate TCO2 21 19 2
Chloride (mmol/L) 100 100 101
Potassium (mmol/L) 4.3 9.0 5.0
ALB/GLOB ratio 2.7 22 22
Sodium (mmol/L) 140 144 146
BUN/Creatinine Ratio 20.0 13.3 1.7
Bilirubin - Unconjugated

(ma/dL) ug 0.1 0.1 0.1
NA/K Ratio 33 16 29
Hemolysis Index Normal Normal Normal
Lipemia Index Normal Normal Normal
FootNotes

[ index | Text

1 Results verified by repeat analysis

Table S1. Blood chemistry panel of serum. Blood chemistry panel of serum samples collected from
rabbits with 25-week implantation of Zn/Ti/Mg scaffold.



Marker expression in peri-implant region (within 200-300 um)

A (positive area%) 0 <5% | 5-10% | 10-25% [25-50% | >>50% Final score
score 0 1 2 3 4 5
B (intensity) no expression | weak | strong Ax B (0-10)
score 0 1 2

Colors assigned to the final score

0 1 2 3 4 6 8 10

Table S2. Scoring system used for semi-quantification IHC evaluation. The Immunoreactive Score
(IRS) was calculated by multiplying the marker-positive area ratio (Score A: 0-5) with the staining
intensity score (Score B: 0-2) in the peri-implant region within 200-300 pm. A rating mapping was
established using different colors assigned to the final score (A x B: 0-10).
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average 259 12 128 83 29 73 150 307 203 97 118 78 257 165 208 o 106 108 82 12 93 ss 98 88 77 11 72 1

£ 44 31 33 18 52 35 23 32 59 29 55 43 28 32 29 o 23 29 24 16 27 25 171 12 17 18 14 17

Ascore s 3 3 2 a 2 3 a 3 2 3 2 a 3 3 o 3 3 2 3 2 2 2 2 2 3 2 3

Bicore 2 2 2 1 2 1 1 2 2 1 2 1 2 2 2 o 2 2 2 2 2 2 1 2 2 2 1 2

final s 6 6 2 8 2 3 s 6 2 6 2 s 6 6 o 6 6 . 6 a . 2 4 a 6 2 6

RANKL 94 70 40 a1 68 o 62 45 138 01 254 o1& 20 50 o s 57 63 124 105 125 21 67 1#1 10 18 49

89 a1 81 37 16 53 a4 10 13 27 187 05 13 w2 s2 16 135 73 102 65 76 04 122 a8 52

68 52 77 a2 9a 61 60 108 158 33 157 151 38 188 46 60 B4 57 11 35 54 128 80 a7 73

89 se 71 84 u3 44 78 ne 190 s 67 22 64 167 18 11 w05 72 93 12 64 10 01 65 48

me 55 49 31 66 48 57 152 163 234 85 1o 107 92 42 10 138 51 164 42 82 74 121 37 ss

average 91 55 64 47 91 0 54 57 133 169 23 o 7 1 sa o 147 a3 95 17 72 17 35 63 1ns 109 a3 s

£ 09 16 s o o7 12 20 24 48 o a5 a0 3 0o a2 14 30 20 13 26 18 10 27 1s 15 09

Ascore 2 2 2 1 2 o 2 2 3 3 a o 3 3 2 o 3 1 2 3 2 3 1 2 3 3 1 2

Bscore 1 1 1 1 1 0 1 1 2 2 2 o 1 2 1 o 2 1 2 2 2 2 1 1 2 2 1 1

final 2 2 2 1 2 o 2 2 6 6 s o 3 5 2 o 6 1 a 6 3 6 1 2 6 6 1 2

ACPS o o o o s o o 82 m3 38 s8 o 21 0 o o 0 o o 0 o o 0 o o o o es

26 o 166 120 53 65 53 79

24 o 85 82 13 76 23 80

25 o e2 w3 51 es 72 51

21 o 74 105 60 105 74 a8

average ) o o o a7 o o 0 19 ss 80 o s 0 o o 0 o 0 0 o ° o o o ) o &9

o 0 0 o o0 o o 33 30 12 18 o os 0 o o 0 o o 0 o 0 0 o o o 0o 16

Ascore o 0 0 o 1 0 o 2 3 2 2 0 2 0 0 o 0 o o 0 0 o 0 o 0 o 0 2

Bscore o 0 o o 1 0 o 1 2 2 2 o 1 o o o 0 o o 0 o o o o o o o 1

final o o o o 1 o o 2 6 . . o 2 o o o o o o 0 o o 0 o o o o 2

31 92 70 97 23 188 10 75 59 116 25 134 18 70 28 61 o 18 26 87 18 92 53 48 39 69 87 71 ma

1ms  8s 47 28 148 o4 s7 62 86 82 82 44 &1 22 130 16 33 85 38 &4 63 26 38 51 a1 54 61

10 64 57 32 208 31 32 47 54 46 106 35 110 53 183 96 40 97 61 65 71 21 50 52 83 67 54

1ms  aa 78 53 75 24 28 28 104 64 95 71 51 16 114 107 66 73 a2 105 a1 37 aa 77 1aa a5 93

mi 75 ss 13 95 23 29 24 8s 48 97 22 41 71 196 17 20 36 a2 72 82 25 42 50 17 35 s2

average 109 68 68 32 137 20 44 44 89 53 103 38 70 38 137 o 128 37 25 a0 84 62 31 43 60 120 55 74

» 08 15 18 11 47 11 18 16 21 19 17 19 24 21 49 o 36 16 21 14 14 14 10 04 11 29 13 24

Ascore 3 2 2 1 3 1 1 1 2 2 3 1 2 1 3 o 3 1 2 1 2 2 1 1 2 3 2 2

Bscore 2 1 1 1 2 1 1 2 2 2 2 1 2 1 2 o 2 1 1 1 2 2 1 1 2 2 1 2

final 6 2 2 1 6 1 1 2 s . 6 1 . 1 6 o 6 1 2 1 a . 1 1 s 6 2 s

VEGF 238 197 81 87 89 &4 32 139 189 122 191 00 107 77 163 o ws  sa 35 02 45 14 14 74 21 11 74 18

180 206 121 53 97 121 28 105 179 141 20 76 102 60 161 22 71 22 21 148 138 83 54 09 23 100 173

259 193 133 as 104 43 29 165 218 87 198 28 15 10 172 35 94 50 85 104 190 133 70 22 13 72 13

20 241 w8 67 &8s 95 16 17 185 73 183 75 104 55 149 29 96 67 1us 125 185 80 63 78 189 83 19

28 12 188 40 95 66 53 18 27 1.4 159 45 12 65 21 27 90 63 12 12 182 63 74 22 1.6 66 190

average 261 02 134 59 95 79 32 133 194 107 200 45 112 73 175 21 89 47 10 19 12 95 68 mo 11 79 148

£ 30 22 3s 7 08 26 2 19 20 25 37 29 12 20 28 22 03 17 13 17 19 25 08 17 a7 12 28

Ascore 3 3 3 2 2 2 1 3 3 3 3 2 3 2 3 3 2 1 3 3 3 2 2 3 3 2 3

Bscore 2 2 1 1 2 1 1 2 2 1 2 1 1 1 2 o 2 1 1 1 2 2 1 1 2 2 1 1

final 6 6 3 2 a 2 1 6 6 3 6 2 3 2 6 o 6 2 1 3 6 i 2 2 6 6 2 3

D68 38 17 133 63 169 s1 44 203 28 102 25 o 723 a5 s o 26 181 3.3 15 18 34 27 a3 63 268 2 a1

40 a5 13 33 91 81 68 129 236 130 37 84 200 460 95 11 409 54 49 55 55 a1 w3 a3 19

36 45 146 63 197 &7 87 134 23 102 385 101 B0 32 4 28 wms 26 43 51 18 54 250 42 19

17 16 B4 23 25 55 &3 92 2.1 16 26 79 121 sas 27 24 393 198 34 23 38 31 163 32 %2

235 12 @1 45 90 &8 32 131 261 123 285 59 141 a2 35 15 ma 09 37 30 12 65 165 39 15

average 31 27 125 47 156 76 64 138 256 115 300 o as 137 457 56 190 35 24 36 37 4 51 208 37 m3

)u 09 15 22 17 s8 13 23 36 18 11 57 o 10 35 12 o 48 30 24 24 10 03 13 16 13 45 06 19

Ascore 1 1 3 1 3 2 2 3 s 3 a 0 2 3 s o a 3 a 3 1 1 1 1 2 3 1 3

Bscore 1 1 1 1 2 1 1 1 2 1 2 o 1 1 2 o 2 2 2 1 1 1 1 1 1 2 1 2

final 1 1 3 1 6 2 2 3 s 3 8 o 2 3 s o s 6 s 3 1 1 1 1 2 6 1 6

TNF-alpha a5 74 60 o 14 50 64 157 14 34 293 o s 30 1 o 180 83 147 158 215 46 50 64 0o 30 o 11

14 36 sa 15 35 81 w3 37 18 23S 97 12 as B4 97 w1 158 300 63 51 86 71 108

36 44 73 B3 38 11 11 62 29 267 97 22 59 24 73 17 104 206 38 67 61 26 13

52 sl 23 22 93 &7 88 28 17 213 68 35 a2 s 85 16 65 218 52 91 92 a7 136

8 55 s0 20 65 44 15 38 21 22 95 se 2 w2 82 12 102 167 48 67 108 41 127

average 37 54 52 o 12 56 77 135 35 24 28 o 86 35 318 o 145 84 139 118 21 43 65 82 o a3 0o u7

£ 13 13 16 o 30 21 22 29 16 07 19 o 18 12 72 0 19 08 20 35 a3 08 15 18 o 18 o 13

Ascore 1 2 2 o 3 2 2 3 1 1 a o 2 1 4 o 3 2 3 3 3 1 2 2 o 1 o 3

Bscore 1 2 1 o 2 1 1 2 1 1 2 o 1 1 2 o 2 1 2 2 2 1 1 1 o 2 0 1

final 1 . 2 o B 2 2 B 1 1 s o 2 1 s o 5 2 6 6 6 1 2 2 o 2 o 3

Tem2 40 29 w9 98 s w2 s1 s 72 17 23 o 66 a2 o s ss 120 35 15 158 43 129 53 204 52 102

88 158 178 105 04 200 81 289 99 92 202 61 361 71 47 158 39 S0 134 07 8 a2 20 a0 17

%s 178 133 87 22 128 64 180 47 74 133 97 502 63 65 95 71 85 95 25 18 67 195 65 124

28 182 128 86 31 13 63 201 67 10 158 87 38 108 64 12 22 82 88 21 1a 65 197 59 11

274 188 138 85 252 16 71 167 73 98 114 79 244 25 83 155 42 81 154 25 158 63 158 78 129

average 299 183 145 92 87 148 67 26 72 96 178 o 78 a1 o &6 63 130 42 95 126 24 163 55 192 59 17

£ 43 16 18 08 44 33 10 a5 17 13 60 o 13 87 o 26 12 24 16 20 23 12 32 09 18 13 10

Ascore 4 3 3 2 4 3 2 3 2 2 3 o 2 4 o 2 2 3 1 2 3 1 3 2 3 2 3

Bscore 2 1 1 1 2 2 1 2 2 1 2 0 2 1 2 o 2 1 1 1 2 1 1 1 1 2 1 2

final s 3 3 2 8 6 2 6 a 2 6 o 10 2 s o a 2 3 1 4 3 1 3 2 6 2 6

TGF- 123 s 24 14 63 158 53 22 245 158 o 71 o e 74 wa o 63 87 87 37 10 65 83 64 o a1 o us

183 a6 11 60 1 84 75 290 101 109 a4 83 1m1 104 168 124 27 108 24 154 47 25 138

146 78 126 34 168 50 12 250 100 130 w5 38 12 s 173 138 104 105 55 108 72 29 88

94 52 92 34 156 114 160 159 142 156 22 a1 s 1me 13 148 28 66 107 103 63 37 91

132 61 15 a1 154 45 135 28 w1 185 ®7 53 207 185 90 16 36 71 74 158 87 a2 143

average 12s 52 136 a6 159 71 01 234 us o 10 o 35 58 166 o 123 128 125 a6 94 65 121 67 o a3 o us

» 21 18 30 13 o5 25 28 a3 24 o 39 o e 18 29 o a1 35 21 29 21 27 30 13 o 17 o 23

Ascore 3 2 3 1 3 2 3 3 3 o 3 o 3 2 3 o 3 3 3 1 2 2 3 2 o 1 0 3

Bscore 2 1 2 1 2 1 1 2 2 o 2 o 2 1 2 o 2 2 1 1 2 1 1 1 o 1 0 2

final 6 2 6 1 6 2 3 6 6 o 6 o 6 2 6 o 6 6 3 1 4 2 3 2 o 1 o 6

Table S3. Summary of semi-quantification of IHC evaluation (Exile file). The expression of different
markers in the front, side, marrow, and inside regions of each group. The region of interest (ROI) for
evaluation is the peri-implant region within 200-300 um. Evaluation of each region was performed on 5
images. The marker-positive area ratio (score A) was determined by using ImageJ Fiji (47). The
expression intensity (score B) was observed and classified according to the following parameters: score 0
(absent expression), score 1 (weak expression), and score 2 (strong expression). The final score = A x B.



