Supplementary Information

[bookmark: _Hlk170454379]Supplementary Table 1. CLIP 3D printed IVR fabrication. Theoretical and experimental values for human-size and macaque-size IVRs fabricated in SIL 30.  
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[bookmark: _Hlk170454397]Supplementary Table 2. Weight-based drug loading equations and chemical properties for dapivirine, pritelivir, and levonorgestrel. 
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[bookmark: _Hlk170454419]Supplementary Figure 1. HPLC chromatograms identifying source of unknown degradation peaks. A) Release sample from triple-drug IVR with release study started at t=0. B) Release sample from triple-drug IVR with release study started after t=3 months of storage in the accelerated humidity chamber (40°C/75% RH). C) Placebo IVR that has been prepared like a drug-loaded IVR but no API was included. D) Neat API in triple combination stored in the accelerated humidity chamber (40°C/75% RH) for t=3 months. 
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[bookmark: _Hlk170454436]Supplementary Figure 2. HPLC chromatograms comparing IVRs after storage in 4°C/ or in the accelerated stability conditions (40°C/75% RH) for t= 3 months. A) DPV individually loaded. B) PTV individually loaded. C) LNG individually loaded. D) PTV and LNG co-formulated. 
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[bookmark: _Hlk170454451]Supplementary Figure 3. HPLC chromatograms comparing triple-drug IVRs after storage in 4°C/ for A) 3 months and B) 6 months.  
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[bookmark: _Hlk170454510]Supplementary Figure 4. Mass spectrometry analysis to understand the composition of the unknown degradation peaks. Peaks A-E are associated with a proposed structure. Peaks A and B on the chromatograms are the same product protonated differently. A) PTV individually loaded and stored under accelerated stability conditions (40°C/ 75% RH) for 3 months. B) PTV and LNG co-formulated and stored at 40°C/ 75% RH for 3 months. C) PTV individually loaded and stored at 40°C/ 75% RH) for 6 months. D) PTV and LNG co-formulated and stored at 40°C/ 75% RH) for 6 months. 
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Supplementary Figure 5. Plasma concentrations of DPV, PTV, and LNG plotted for individual macaques. (A-C) Plasma concentrations of DPV, PTV, and LNG plotted for individual macaques (n=3). (D-F) Proximal vaginal fluid concentrations of DPV, PTV, and LNG plotted for individual macaques (n=3). (G-I) Distal vaginal fluid concentrations of DPV, PTV, and LNG plotted for individual macaques (n=3). 
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[bookmark: _Hlk170454528]Supplementary Figure 6: Plasma progesterone measurements in macaques that received the 3D IVR: a. The plasma progesterone was measured prior to ring insertion (day 0), and days 3, 7, 10, 14, 21, 28 after ring insertion. A post ring removal measurement was done at day 30. The individual cycling patterns of the three different macaques are shown by unique symbols.  b. Representative progesterone measurement in a normally cycling macaque with no contraceptive modality (not a part of this study).
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[bookmark: _Hlk170454563]Supplementary Figure 7: Systemic CD4 and CD8 T cell frequencies in macaques that received the 3D IVR:  Detection of systemic CD4+ and CD8+ T cells were found to be consistent in all the three macaques while the ring releasing the three drugs were present in the macaques and post removal.

[bookmark: _Hlk170454597]Supplementary Table 3. Metrics for in vivo testing of the triple-drug IVR in pigtail macaque. A) Weights of n=3 macaque used in the study. B) Dosing per animal based on API loaded (mg) onto the IVR and weight (kg) of each macaque respectively. 
[image: ]


[bookmark: _Hlk170454625]Supplementary Table 4. The pharmacokinetic results for each API from the in vivo study.  Median concentrations for the group (n=3) for plasma and vaginal fluid (proximal and distal) are listed for each API across all time points. 
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Weight (kg)
Monkey A 6.6
Monkey B 11.5
Monkey C 10.3



Dose per animal
(mg API/kg) DPV PTV LNG



Monkey A 1.42 0.89 0.079
Monkey B 0.81 0.51 0.045
Monkey C 0.91 0.57 0.050
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Human IVR: HC 2.53 [4.0H 0.6T]
Input Design Values – Theoretical 



Mass (g) Outer Diameter (mm) Cross-Sectional Diameter (mm) Strut Thickness (µm) Volume Fraction



--- 54.00 7.60 250 0.381



Placebo Untreated – Experimental 



Mass (g) Outer Diameter (mm) Cross-Sectional Diameter (mm) Strut Thickness (µm) Volume Fraction



4.95 ± 0.11 52.35 ± 0.34 7.46 ± 0.11 499 ± 14 0.75 ± 0.01



Placebo Acetone Treated: 24 Hr. – Experimental 



Mass (g) Outer Diameter (mm) Cross-Sectional Diameter (mm) Strut Thickness (µm) Volume Fraction



4.60 ± 0.07 51.27 ± 0.05 7.16 ± 0.11 497 ± 18 0.66 ± 0.01



Macaque IVR: HC 3.0 [4.0H 0.6T]
Input Design Values – Theoretical 



Mass (g) Outer Diameter (mm) Cross-Sectional Diameter (mm) Strut Thickness (µm) Volume Fraction



--- 25.00 6.00 280 0.436



Placebo Untreated – Experimental 



Mass (g) Outer Diameter (mm) Cross-Sectional Diameter (mm) Strut Thickness (µm) Volume Fraction



1.51 ± 0.03 24.29 ± 0.21 5.63 ± 0.12 495 ± 10 0.74 ± 0.02



Placebo Acetone Treated: 24 Hr. – Experimental 



Mass (g) Outer Diameter (mm) Cross-Sectional Diameter (mm) Strut Thickness (µm) Volume Fraction



1.21 ± 0.04 23.49 ± 0.18 5.63 ± 0.05 500 ± 12 0.64 ± 0.02
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API Equation R2 logP pKa MW 
(g/mol) Structure



Dapivirine
(DPV) y = 0.304x 0.99 4.12 5.27 329.4



Pritelivir
(PTV) y = 0.343x 1.00 2.37 8.58 402.5



Levonorgestrel 
(LNG) y = 0.343x 0.99 3.80 17.91 312.5
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C) D)
“Drug loaded” placebo IVR Neat Drug Triple Combination 
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