Supplementary Table 1  Contraceptive MPT Preclinical Research
	Nonoxynol-9  (N-9) [Available under various brand names including: Conceptrol Options, VCF, Gynol II Extra Strength, Encare, and Today Vaginal Contraceptive]

	Contraceptive Effects
	In vitro: In semen, 0.5mg/mL of N-9 completely impeded sperm motility within 3 minutes. However, in cervical mucus, spermicidal concentrations of N-9 had no effect. 
Animal Studies: 25% films of 62.5-75mg of N-9 were 100% spermicidal when tested in macaques.1

	Anti-HIV or STI Effects
	In vitro: In vitro studies on the effects of N9 against Chlamydia trachomatis show up to a 95% reduction of inclusion bodies in McCoy cells. In vitro studies have also demonstrated N-9’s potential to block HIV, HSV, N. gonorrhea and T. vaginalis.2
Animal studies: N-9 prevented HSV-2 infection up to 30 minutes after application in female mice.3 N-9 additionally showed activity against sperm, HSV, HIV, N. gonorrhea, T. vaginalis in mice.4

	C31G (Brand name: Savvy®)

	Contraceptive Effects
	In vitro: C31G demonstrated 100% sperm immobilization after 8.5 seconds at 0.053%.5

	
	Phase 3:  A randomized trial in the U.S. by Burke et al.20 demonstrated noninferior contraceptive efficacy of C31G spermicide gel (n=932) to a commercially available N-9 product (n=633). Six-month pregnancy probabilities were 12.0% for both C31G and N-9. Twelve-month pregnancy probabilities were 13.8% for C31G and 19.8% for N-9.

	Anti-HIV or STI Effects
	In vitro:  C31G showed reduced infectivity of chlamydia in HEC-1B cells as it damaged the inclusion membrane and reticulate bodies, causing premature release of the antigen.6  In comparison studies, C31G proved to be the most effective microbicide agent against HIV-1 across multiple cellular tropisms.7

	Vaginal pH Modulator (VPM) Gel [Brand names: ACIDFORM, Amphora, Phexxi, EVO 100]

	Contraceptive Effects
	In vitro: EVO100 can buffer twice the volume of semen to maintain a pH of less than 4.5, effectively inhibiting sperm.8

	Anti-HIV or STI Effects
	In vitro: 0.625% solution of ACIDFORM inhibited 6/7 strains of N. gonorrhoeae.9
Animal model: By modulating vaginal pH to 4.5 or below, ACIDFORM irreversibly inactivates HSV and reduces HSV yields by at least 90%. In the mouse model, 81% of mice were protected from genital herpes.10

	Sodium Lauryl Sulfate Gel (SLS) with Invisible Condom

	Contraceptive Effects
	In vitro: SLS is effective in immobilizing human sperm and in vitro studies concluded an MEC of 279.2 µg/mL after a 30 second exposure.11
In animals: In the rabbit model, 2% SLS in gel formula demonstrated 100% contraceptive efficacy.11

	Anti-HIV or STI Effects
	In Vitro: HIV- pretreated with SLS had decreased infectivity of target 1G5 cells due to inhibition of the fusion process.12 Additionally, SLS denatures viral envelopes as well as capsid proteins, effectively inhibiting HIV, HSV and HPV.13
Animal studies: In intravaginal treatment of mice, SLS completely protects against HSV2 infection.13


	BufferGel

	Contraceptive Effects
	In vitro: The intracellular pH of sperm rapidly acidifies and becomes toxic to sperm.14 
Animal studies: In both rabbit and mouse studies, Buffergel provided significant contraceptive activity (87% in rabbit model).15

	Anti-HIV or STI Effects
	In vitro: At 10% concentration of the original formulation, Buffergel inhibited all (7) strains of N. gonorrhoeae.9
Animal studies:  In the mouse model, Buffergel provided protection against N. gonorrhoeae (p=0.0003).9 In rabbit and mouse studies, Buffergel provides significant protection against HSV2, Chlamydia trachomatis and rabbit papillomavirus.15 Additionally, Buffergel protected against cell-associated HIV-1 in mice due to acid immobilization and killing of infected WBCs.16

	Cellulose Sulfate (CS)

	Contraceptive Effects
	In vitro: The intracellular pH of sperm rapidly acidifies and becomes toxic to sperm.14 
Animal studies: In both rabbit and mouse studies, Buffergel provided significant contraceptive activity (87% in rabbit model).15

	Anti-HIV or STI Effects
	In vitro: Cellulose sulfate inhibited HIV in MT-2 cells, HSV 1 and 2, N. gonorrhea and C. trachomatis (IC50 is 78 µg/mL) in vitro.17 Cellulose sulfate (1,000 μg/ml) further shows microbicidal activity against HPV-11 and HPV-40.18 
Animal studies: In a study with rhesus macaques, intravaginal application of CS gel provided effective protection against HIV.19 Murine models demonstrated significant protection against N. gonorrhea (P=0.009) as well as HSV2.9

	PRO2000

	Contraceptive Effects
	Not available

	Anti-HIV or STI Effects
	In vitro: Pro2000 prevents HIV infection of T cells, PBMCs, macrophages, epithelial cells and cervical tissue explants.20 
Animal studies: Pro2000 inhibits N. gonorrhea, HIV and HSV in the mouse model.9,21
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Supplementary Table 2  Contraceptive MPT Clinical Trials
	Nonoxynol-9  (N-9) [Available under various brand names including: Conceptrol Options, VCF, Gynol II Extra Strength, Encare, and Today Vaginal Contraceptive]

	Contraceptive Effects
	Extensive reviews of published and unpublished randomized controlled trials (RCT) of N-9 spermicides used alone found a wide range of contraceptive effectiveness depending on a number of factors including dose, type of product, fecundability, compliance and study rigor. The percentage of U.S. women experiencing an unintended pregnancy in the first year of spermicide use ranged from 18% (perfect use) to 28% (typical use). Most of the early trials were poorly done.22, 23 

	
	In the largest N-9 trial to date, the 6-month pregnancy probability was similar for a range of N-9 products:  16% for 100 mg/dose N-9 gel, 14% for 150 mg/dose N-9 gel, 12% for N-9 film (100 mg/dose)  and 10% for N-9 suppository (100 mg/dose).24

	
	[bookmark: _GoBack]RCT:  Raymond et al.24 conducted largest N-9 trial to date [1,536 participants enrolled, 868 (57%) completed at 14 U.S. sites] and compared 5 N-9 spermicides:  3 gels (52.5, 100 and 150 mg N-9 per dose), film (100 mg per dose) and suppository (also 100 mg per dose).  The 6-month pregnancy probability was 22% (95% CI: 16%, 28%) in the 52.5-mg gel group, 16% (95% CI: 10%, 21%) in the 100-mg gel group, 14% (95% CI: 9%, 19%), in the 150-mg gel group, 12% (95% CI: 7%, 17%) in the film group, and 10% (95% CI: 6%, 15%) in the suppository group. The major significant finding was the 6-month pregnancy probability of the 52.5 mg gel group being higher than the others.

	Anti-HIV or STI Effects
	Systematic reviews and meta-analyses25-28 on a total of 10 randomized clinical trials29-38 found the risks of gonorrhea, cervical infection, trichomoniasis, bacterial vaginosis, chlamydia, candidiasis as well as HIV acquisition were not statistically significantly different in women receiving N-9 compared with placebo.

	Comments
	Because there is substantial evidence that N-9 does not protect against STIs/HIV and that genital lesions have been found to be more frequent in women using N-9, the general conclusion has been that N-9 cannot be recommended for STI or HIV prevention.26, 27, 38, 39 Van Damme et al.38 found the risk of genital ulceration and HIV infection to be elevated in female sex workers who used N-9 more than 3.5 times per day (high frequency use).  HIV infection was not elevated in women who used N-9 less frequently.  Thus, N-9 appears to be safe for lower frequency (“normal”) contraceptive use.

	C31G (Brand name: Savvy®)

	Contraceptive Effects
	Phase 1/PCT: Mauck et al.40 found 3 doses of C31G administered as a vaginal gel to be equally effective in significantly reducing progressively motile sperm in mid-cycle cervical mucus in postcoital testing (PCT) of 22 women.  

	
	Phase 3:  A randomized trial in the U.S. by Burke et al.41 demonstrated noninferior contraceptive efficacy of C31G spermicide gel (n=932) to a commercially available N-9 product (n=633). Six-month pregnancy probabilities were 12.0% for both C31G and N-9. Twelve-month pregnancy probabilities were 13.8% for C31G and 19.8% for N-9.

	Anti-HIV or STI Effects
	Results regarding C31G effects on transmission of HIV have been largely inconclusive due to not achieving the required number of HIV infection to obtain the desired study power.42, 43  There have been no clinical trials conducted for other STIs.

	Comments
	Overall, C31G has been reported to be safe and acceptable.40, 42-44

	
	Burke et al.41 reported that one of the most serious limitations of their study (as well as previous trials of spermicides) is the high rate of discontinuation (approximately 50% before 6 cycles of use) which the authors stated “may also reflect some level of unstated dissatisfaction” with both spermicides, and “may raise concern for external validity”.



	Vaginal pH Modulator (VPM) Gel [Brand names: ACIDFORM, Amphora, Phexxi, EVO 100]

	Contraceptive Effects
	Phase 1&2: Amaral et al.45 reported that cervical mucus showed significant reduction of progressively motile sperm (≤5 pms/hpf) in PCT of 20 women (ages 19-45 years) when ACIDFORM gel was applied 0-30 min or 8-10 hr precoitus. 

	
	Phase 3: Thomas et al.46 found the seven-cycle cumulative pregnancy percentage to be 13.7% (95% CI: 10.0, %17.5%) following use of Phexxi ≤1 h before each episode of intercourse; trial included 1,182 sexually active 18-35-year-old women at risk of pregnancy (1,384 enrolled) in 112 U.S. sites.

	Anti-HIV or STI Effects
	Phase 2B/3:  Chappell et al.47 reported that in a double-blinded placebo-controlled, multicenter study (AMPREVENCE), EVO100 reduced the risk of chlamydia and gonorrhea infections in 860 high-risk women when no condom usage was reported.47 

	
	Phase 3: In contrast to AMPREVENCE above, the EVOGUARD trial found that Phexxi (EVO100) failed to prevent chlamydia, gonorrhea in 1903 women. The COVID pandemic may have negatively impacted the observed infection rates as well as other factors in this study (unpublished).48, 49 

	Comments
	Phase 1: ACIDFORM gel use was associated with greater vaginal irritation and decreases in antimicrobial and anti-inflammatory proteins.50 

	
	Phase 3:  Phexxi use was reported to be safe, well tolerated and highly acceptable.46 

	
	Evofem Biosciences will not invest further in the development of STI prevention potential of Phexxi.48 

	Sodium Lauryl Sulfate Gel (SLS) with Invisible Condom

	Contraceptive Effects
	Pre-Phase 3:  Omar et al.51 found 98% and 67% of sperm to be immotile in the presence of gel+SLS and gel and gel alone, respectively in an in vitro study. In a postcoital test performed on 30 couples in Canada, 99% of sperm were nonmotile (1% non-progressively motile) and 93% nonmotile (7% mostly non-progressively motile) in gel+SLS and gel alone, respectively. In another phase of the study where PCT couples continued to use the gel+SLS for 3 months, 4 women became pregnant in 410 instances of vaginal intercourse—2 during unprotected vaginal intercourse around ovulation and 2 attributed to user failure.

	Anti-HIV or STI Effects
	None published.

	Comments
	The Invisible Condom polymer gel was developed to provide “a physical barrier that blocks the entry of pathogens into the vaginal mucosa”.  Additionally, SLS was thought to serve as a chemical barrier that kills pathogens.52, 53 

	
	Phase 1 and Phase 2: In 261 women from Cameroon, Mbopi-Keou et al. found that two formulations of the Invisible Condom vaginal polymer gel with and without SLS were well tolerated and acceptable when applied intravaginally up to three times daily for 14 days (n-261)52 or twice daily for 8 weeks (n=194).54 

	BufferGel

	Contraceptive Effects
	RCT: BufferGel was found to have a similar pregnancy rate (10.1%) as N-9 (12.3%) when both were used with a diaphragm. Consistent and correct product use pregnancy rates were 4.7% for BufferGel and 6.1% for N-9.55 

	Anti-HIV or STI Effects
	Phase 2/2B:  In a study (HPTN 035) of 1,546 women in 4 African countries and the USA who were followed for an average of 20.4 months, BufferGel (alone) did not alter the risk of HIV infection (RR 1.05, 95% CI 0.73 to 1.52). The product was well-tolerated.5,56

	Comments
	Phase 1:  BufferGel was reported to be safe and acceptable when used with a diaphragm or Duet™ device.55, 57, 59 Similarly, analysis of CVLs from the Williams et al (2007)57 study did not indicate an increase in inflammation markers. However, a reduction of SLPI was observed in the BufferGel group.59 



	Cellulose Sulfate (CS)

	Contraceptive Effects
	Phase II: In a non-comparative study of 200 fertile heterosexual couples in Los Angeles, the probability of pregnancy with CS gel was 13.9% during 6 cycles of typical use. During 6 cycles of correct and consistent (“perfect”) use, the probability of pregnancy was 3.9%. CS vaginal gel yielded pregnancy rates comparable to N-9 (results from other studies).60 

	Anti-HIV or STI Effects
	RCT: A study of 1,398 women from Africa and India showed no significant effect of CS vaginal gel on the risk of gonorrheal or chlamydial infection.  Also, CS did not reduce the risk of HIV infection, but may have increased it.  As a result, this trial was stopped prematurely.61 

	
	Phase III:  A study of 1,644 women from Nigeria reported that CS gel was safe but there was insufficient evidence to indicate that it reduced male-to-female transmission of HIV, gonorrheal or chlamydial infection.  The trial was stopped prematurely because of the results of a parallel trial (see above).62 

	
	Review:  Obiero et al.63 concluded that the two trials cited above61,62 provide “low-certainty evidence” that CS gel decreases the sexual acquisition of chlamydial infection.

	Comments
	Phase I:  Six percent cellulose sulfate (CS) vaginal gel was found to be safe with and without diaphragm for up to six months in a number of studies (total n=229) conducted in the U.S., Dominican Republic and Africa.60, 64 - 66

	
	Cellulose sulfate gel research was likely impeded by the potential increase in HIV transmission after use of the product (see Van Damme et al.61).
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