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Figure S1: Illustration of the loading device developed previously and described by Ramsdell et al. [10]
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Figure S2: Illustration of the loading platform identifying the air driven pistons that apply superiorly directed force to mimic weight bearing.
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Figure S3: T1ρ intraclass correlation coefficients (ICCs) not including left-right leg variance for unloaded and 40% body weight loaded conditions. Letters on top of the bars signify the cartilage layer: “C” for the combined (deep and superficial) cartilage layers, “D” for the deep cartilage layer, and “S” for the superficial cartilage. Tib: tibial cartilage. Fem: femoral cartilage. Med: medial. Lat: lateral.
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Figure S4: T2* intraclass correlation coefficients (ICCs) not including left-right leg variance for unloaded and 40% body weight loaded conditions. Letters on top of the bars signify the cartilage layer: “C” for the combined (deep and superficial) cartilage layers, “D” for the deep cartilage layer, and “S” for the superficial cartilage. Tib: tibial cartilage. Fem: femoral cartilage. Med: medial. Lat: lateral.







[image: C:\Users\nfiorent\OneDrive - University of Vermont\Projects\Loading_Device_Reliability\Fig4.tif]
Fig. S5. Individual force profiles demonstrate small within-trial variability over the 12-minute acquisitions. For clarity, only the trial with the median force of the examiners’ nine trials (three trials per day over three days) was plotted. Force profiles were plotted for Examiner 1 (gray line) and Examiner 2 (black line).


Table S1: Mean (standard deviation [SD]) T1ρ relaxation times (ms) for visit 1 and visit 2 with no loading (See Fig. 3 for region of interest (ROI) definitions) with p-values for differences between visit 1 and visit 2. ROIs with “Deep” are the deep cartilage layer. ROIs with “Superficial” are the superficial cartilage layer. Otherwise, the ROIs are the full cartilage thickness. Significant differences (p<.05) shown in bold.
	
	Visit 1
	Visit 2
	

	Region of Interest
	Mean (SD)
	Mean (SD)
	 p-value

	Femur and Tibia
	39.4 (2.9)
	39.1 (2.5)
	0.52

	Femur
	39.0 (3.7)
	38.1 (3.0)
	0.33

	Tibia
	40.5 (3.3)
	41.2 (3.3)
	0.24

	 
	
	
	 

	Lateral Femur Deep
	33.1 (4.0)
	31.8 (3.9)
	0.24

	Lateral Femur Superficial
	43.8 (3.9)
	43.5 (3.1)
	0.67

	Medial Femur Deep
	33.8 (4.3)
	32.5 (3.7)
	0.32

	Medial Femur Superficial
	43.8 (4.3)
	43.4 (3.7)
	0.66

	Lateral Tibia Deep
	34.2 (4.5)
	36.1 (3.7)
	0.08

	Lateral Tibia Superficial
	44.3 (3.6)
	44.3 (3.2)
	0.97

	Medial Tibia Deep
	37.9 (6.3)
	39.6 (6.5)
	0.44

	Medial Tibia Superficial
	45.6 (3.8)
	44.9 (3.7)
	0.32

	
	
	
	

	6 mm Plug Lateral Femur
	32.8 (6.5)
	30.8 (6.8)
	0.22

	6 mm Plug Medial Femur
	35.7 (7.5)
	34.0 (6.3)
	0.45

	6 mm Plug Lateral Tibia
	37.0 (4.2)
	38.3 (4.2)
	0.08

	6 mm Plug Medial Tibia
	42.4 (5.9)
	43.9 (6.8)
	0.32

	 
	
	
	 

	6 mm Plug Lateral Femur Deep
	26.7 (7.4)
	24.0 (8.3)
	0.12

	6 mm Plug Lateral Femur Superficial
	38.8 (6.9)
	37.6 (6.0)
	0.44

	6 mm Plug Medial Femur Deep
	27.2 (8.2)
	25.2 (6.6)
	0.44

	6 mm Plug Medial Femur Superficial
	43.9 (7.8)
	42.5 (7.0)
	0.48

	6 mm Plug Lateral Tibia Deep
	30.2 (5.9)
	31.6 (5.7)
	0.23

	6 mm Plug Lateral Tibia Superficial
	44.0 (3.8)
	45.0 (3.8)
	0.17

	6 mm Plug Medial Tibia Deep
	38.3 (8.7)
	40.2 (8.6)
	0.49

	6 mm Plug Medial Tibia Superficial
	46.7 (5.8)
	47.7 (6.5)
	0.20





Table S2: Mean (standard deviation [SD]) T1ρ relaxation times (ms) for visit 1 and visit 2 loaded with 40% bodyweight (see Fig. 3 for region of interest (ROI) definitions) with p-values for differences between visit 1 and visit 2. ROIs with “Deep” are the deep cartilage layer. ROIs with “Superficial” are the superficial cartilage layer. Otherwise, the ROIs are the full cartilage thickness. Significant differences (p<.05) shown in bold.
	
	Visit 1
	Visit 2
	

	Region of Interest
	Mean (SD)
	Mean (SD)
	p-value

	Femur and Tibia
	40.2 (2.7)
	40.1 (2.4)
	0.84

	Femur
	40.9 (3.3)
	40.6 (2.7)
	0.89

	Tibia
	38.8 (3.5)
	39.3 (4.3)
	0.38

	 
	
	
	 

	Lateral Femur Deep
	36.5 (3.7)
	35.5 (4.1)
	0.52

	Lateral Femur Superficial
	45.2 (3.6)
	44.7 (3.0)
	0.44

	Medial Femur Deep
	34.5 (4.2)
	35.2 (4.7)
	0.63

	Medial Femur Superficial
	45.6 (4.4)
	45.7 (3.9)
	0.92

	Lateral Tibia Deep
	31.2 (4.5)
	32.3 (5.0)
	0.37

	Lateral Tibia Superficial
	43.7 (3.0)
	44.1 (3.3)
	0.27

	Medial Tibia Deep
	34.0 (6.4)
	35.7 (7.9)
	0.36

	Medial Tibia Superficial
	45.7 (3.8)
	44.9 (4.3)
	0.32

	
	
	
	

	6 mm Plug Lateral Femur
	37.2 (4.7)
	36.8 (5.8)
	0.84

	6 mm Plug Medial Femur
	41.2 (6.5)
	39.7 (5.8)
	0.62

	6 mm Plug Lateral Tibia
	34.4 (3.7)
	35.0 (4.8)
	0.42

	6 mm Plug Medial Tibia
	39.1 (7.0)
	40.1 (7.5)
	0.32

	 
	
	
	 

	6 mm Plug Lateral Femur Deep
	31.4 (6.7)
	31.6 (8.8)
	0.98

	6 mm Plug Lateral Femur Superficial
	42.9 (4.5)
	41.9 (4.4)
	0.52

	6 mm Plug Medial Femur Deep
	34.3 (8.4)
	32.3 (7.8)
	0.56

	6 mm Plug Medial Femur Superficial
	47.7 (6.8)
	46.8 (6.0)
	0.89

	6 mm Plug Lateral Tibia Deep
	27.3 (5.2)
	28.5 (6.4)
	0.37

	6 mm Plug Lateral Tibia Superficial
	41.6 (3.4)
	41.5 (3.8)
	0.94

	6 mm Plug Medial Tibia Deep
	32.3 (9.3)
	35.1 (10.9)
	0.20

	6 mm Plug Medial Tibia Superficial
	46.1 (6.3)
	45.2 (6.3)
	0.54





Table S3: Mean (standard deviation [SD]) T2* relaxation times (ms) for visit 1 and visit 2 with no loading (see Fig. 3 for region of interest (ROI) definitions) with p-values for differences between the left and right legs. ROIs with “Deep” are the deep cartilage layer. ROIs with “Superficial” are the superficial cartilage layer. Otherwise, the ROIs are the full cartilage thickness. Significant differences (p<.05) shown in bold.
	
	Visit 1
	Visit 2
	

	Region of Interest
	Mean (SD)
	Mean (SD)
	p-value

	Femur and Tibia
	29.1 (2.0)
	29.2 (22)
	0.72

	Femur
	30.4 (2.4)
	31.0 (2.6)
	0.30

	Tibia
	26.5 (1.9)
	26.0 (1.9)
	0.24

	 
	
	
	 

	Lateral Femur Deep
	24.7 (2.4)
	25.7 (2.7)
	0.29

	Lateral Femur Superficial
	34.6 (3.1)
	35.0 (3.0)
	0.53

	Medial Femur Deep
	26.3 (2.2)
	26.9 (2.2)
	0.42

	Medial Femur Superficial
	35.3 (4.3)
	35.9 (4.3)
	0.48

	Lateral Tibia Deep
	23.5 (3.0)
	23.1 (2.9)
	0.46

	Lateral Tibia Superficial
	32.1 (2.3)
	31.7 (2.3)
	0.47

	Medial Tibia Deep
	23.1 (2.8)
	22.4 (2.4)
	0.16

	Medial Tibia Superficial
	26.7 (2.5)
	26.3 (2.9)
	0.35

	
	
	
	

	6 mm Plug Lateral Femur
	23.9 (3.3)
	25.1 (3.8)
	0.28

	6 mm Plug Medial Femur
	30.8 (6.8)
	31.5 (6.4)
	0.53

	6 mm Plug Lateral Tibia
	23.7 (2.4)
	23.6 (2.3)
	0.87

	6 mm Plug Medial Tibia
	28.4 (4.9)
	27.2 (5.2)
	0.02

	 
	
	
	 

	6 mm Plug Lateral Femur Deep
	18.8 (4.2)
	20.1 (4.3)
	0.23

	6 mm Plug Lateral Femur Superficial
	29.1 (3.8)
	30.1 (4.1)
	0.41

	6 mm Plug Medial Femur Deep
	24.0 (6.4)
	25.2 (4.8)
	0.23

	6 mm Plug Medial Femur Superficial
	37.4 (8.5)
	37.6 (8.9)
	0.89

	6 mm Plug Lateral Tibia Deep
	19.3 (3.2)
	18.9 (2.8)
	0.50

	6 mm Plug Lateral Tibia Superficial
	28.0 (2.4)
	28.3 (2.8)
	0.66

	6 mm Plug Medial Tibia Deep
	24.9 (4.8)
	23.8 (4.7)
	0.10

	6 mm Plug Medial Tibia Superficial
	32.2 (5.9)
	30.9 (6.5)
	0.06





Table S4: Mean (standard deviation [SD]) T2* relaxation times (ms) for visit 1 and visit 2 loaded with 40% bodyweight (see Fig. 3 for region of interest (ROI) definitions) with p-values for differences between the left and right legs. ROIs with “Deep” are the deep cartilage layer. ROIs with “Superficial” are the superficial cartilage layer. Otherwise, the ROIs are the full cartilage thickness. Significant differences (p<.05) shown in bold.
	
	Visit 1
	Visit 2
	

	Region of Interest
	Mean (SD)
	Mean (SD)
	p-value

	Femur and Tibia
	31.6 (1.9)
	31.1 (2.5)
	0.13

	Femur
	34.3 (2.4)
	34.0 (2.9)
	0.47

	Tibia
	26.4 (1.9)
	25.8 (2.4)
	0.10

	 
	
	
	 

	Lateral Femur Deep
	32.1 (3.4)
	31.6 (4.9)
	0.59

	Lateral Femur Superficial
	35.4 (3.2)
	35.2 (4.2)
	0.78

	Medial Femur Deep
	32.0 (3.7)
	31.7 (5.0)
	0.82

	Medial Femur Superficial
	37.6 (3.6)
	36.4 (5.3)
	0.26

	Lateral Tibia Deep
	22.6 (2.8)
	21.7 (3.1)
	0.16

	Lateral Tibia Superficial
	34.0 (2.9)
	32.7 (4.2)
	0.14

	Medial Tibia Deep
	20.4 (2.3)
	20.2 (2.4)
	0.72

	Medial Tibia Superficial
	28.0 (2.2)
	27.3 (3.6)
	0.32

	
	
	
	

	6 mm Plug Lateral Femur
	33.9 (6.1)
	33.5 (8.8)
	0.91

	6 mm Plug Medial Femur
	39.3 (6.7)
	39.7 (8.1)
	0.77

	6 mm Plug Lateral Tibia
	23.6 (3.0)
	22.9 (2.6)
	0.16

	6 mm Plug Medial Tibia
	27.6 (3.4)
	26.7 (4.7)
	0.19

	 
	
	
	 

	6 mm Plug Lateral Femur Deep
	32.4 (10.2)
	33.4 (14.0)
	0.56

	6 mm Plug Lateral Femur Superficial
	35.5 (4.9)
	34.3 (5.3)
	0.48

	6 mm Plug Medial Femur Deep
	37.3 (8.9)
	38.5 (9.7)
	0.56

	6 mm Plug Medial Femur Superficial
	41.4 (7.6)
	41.0 (9.6)
	0.85

	6 mm Plug Lateral Tibia Deep
	18.9 (2.9)
	18.5 (2.5)
	0.39

	6 mm Plug Lateral Tibia Superficial
	28.4 (3.5)
	27.5 (3.1)
	0.14

	6 mm Plug Medial Tibia Deep
	22.6 (3.3)
	22.1 (3.9)
	0.52

	6 mm Plug Medial Tibia Superficial
	32.9 (5.2)
	31.5 (6.5)
	0.12
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Unloaded T1pICCs vs ROI w/o Leg Variance
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Unloaded T2*ICCs vs ROl w/o Leg Variance
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