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• HIV-1 and Herpes Simplex Virus-2 (HSV-2) are associated with significant morbidity and mortality.
• HSV-2 infection is associated with increased risk of HIV-1 acquisition.
• HIV-1 and HSV-2 infections have no cure. There are no effective vaccines against either infection.
• Topical microbicides are agents designed to reduce the acquisition and transmission of sexually transmitted 

infections (STIs) when applied to the genital or rectal mucosa.
• Monoclonal antibodies (mAbs) show promise as multipurpose prevention technology because their specificity 

and diversity enable broad spectrum activity when used in combination.
• Two European pilot Phase 1 clinical trials of vaginal microbicides containing HIV antibodies have shown this 

approach to be safe for women.
• The MB66 vaginal film product comprises a combination of anti-HIV and anti-HSV mAbs. 
• We report the first-in-human Phase 1 clinical trial of MB66 vaginal microbicide film with safety and ex-vivo 

efficacy endpoints.
OBJECTIVES:

• Primary Objective: To evaluate the safety of the MB66 film by recording the incidence of Grade 2 or higher 
adverse events deemed related to the product (using DAIDS Adult and Pediatric Adverse Events, Version 2, 
Nov.2014 and Female Genital Grading Table for Use in Microbicide Studies).

• Secondary/Exploratory Objectives: 1) to measure the rate of MB66 film dissolution, 2) to assess the antiviral 
effects of MB66 antibodies ex vivo in cervicovaginal lavage (CVL) fluid after dosing with MB66 film, 3) to 
assess effects of MB66 film on vaginal inflammation and immunity by measuring levels of proinflammatory 
cytokines and immune mediators in CVL before and after film use.
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• The study was conducted at the Miriam Hospital, Providence, RI. An  IND for MB66 (#122010)  was 
submitted by Leaf Bio, Inc. (the development arm of Mapp Biopharmaceutical, Inc.) and was granted a ‘Study 
May Proceed’ letter from FDA. Segment A of the Phase 1 (MB66-01A) study presented herein) was approved 
by DAIDS and the IRBs of both The Miriam Hospital and Boston University Medical Campus, and was 
registered on the ClinicalTrials.gov website (NCT02579083).

• MB66-01 A was a single-arm, single dose arm  with 8 evaluable women.
• Eligibility: 18-45 y.o., HIV negative, in general good health, currently using effective method of 

contraception; normal Pap test in women over 21 y.o., not enrolled in any other study involving drugs, medical 
devices or vaginal products.

• Exclusion Criteria: Hysterectomy, injection drug use within 12 months, surgical pelvic procedure/pregnancy
within 90 days, use of diaphragm/Nuvaring or spermicides, active STI or within 6 months, HIV positive 
partner, more than 1 sex partner in 3 months, current or episodic HSV therapy, antibiotic or fungal therapy 
within 7 days, systemic immunomodulatory medication within 4 weeks, laboratory abnormalities at screening: 
grade1 or higher AST, ALT, creatinine, platelets or grade 2 or higher hemoglobin.

• MB66 Film: Contains 10 mg of VRCO1-N (anti-HIV-1 mAb) and 10 mg of HSV8-N (anti-HSV2 mAb) in 
polyvinyl alcohol (PVA) film (Figure 1).

• Visit 1: Screening: up to 45 days prior to Enrollment. Written informed consent obtained. A questionnaire was 
administered (demographics, medical history, eligibility). A physical and pelvic examination was done. CVL 
was collected. Screening blood test included a CBC, RPR, AST, ALT and creatinine. Urine pregnancy test was 
done as well as urine gonorrhea, chlamydia and trichomonas testing by nucleic acid amplification (NAAT). A 
saliva rapid HIV test was done.

• Visit 2: Enrollment (Day 0) Women who met inclusion and exclusion criteria on screening were scheduled for 
an Enrollment visit. They had to agree to be sexually abstinent five days prior to the Enrollment visit and for 
one week after enrollment, and to use condoms for an additional two weeks after the Exit visit (Visit 4). The 
Enrollment visit was scheduled when the participant was not menstruating or anticipating menses within 10 
days. A brief physical and pelvic exam was done and a pregnancy test, vaginal pH measurement and urinalysis 
were performed. The study clinician digitally inserted the study film. At one and four hours after film insertion, 
a speculum exam was done to score the degree of film dissolution (100%, between 75 and 100%, between 50 
and 75%, between 25 and 50%, between 0 and 25%, and no evident dissolution).

• MB66 vaginal film was safe.
• Significant HIV-1 and HSV neutralization were observed after 24 hour timepoint 

compared to Baseline.
• Levels of proinflammatory cytokines were not increased.
• All subjects had greater than 50% film dissolution at one hour, 75% showed 100% 

dissolution by four hours and all but one showed complete dissolution by 24 hours.
• There were no significant differences in vaginal pH at all timepoints.

• Seventeen women were screened and 8 were evaluable

• 50% (4/8) were White, 38% (3/8) were African American and 12% (1/8)

was biracial (Asian American)

• Median age was 31.5 ( range: 22-43 years)

Laboratory Assessments:

• HIV-1 Neutralization Test: A standard TZM-bL neutralization protocol was used to assess
neutralization of 3 different strains of HIV-1: Q23-17 (R5 clade A, transmitter/founder strain), BaL
(R5 clade B) and LAI (X4 clade B).

• HSV Neutralization Assay: HSV-1 Plaque Reduction Neutralization Test was utilized.
• Cytokine Assessment: Aliquots of CVL from Baseline, Day 1, Day 6-10 were assayed by

Luminex for 15 cytokines.

Data Analysis: All data were entered in a database (StudyTRAX, Macon, GA) on password protected
computer and were analyzed by repeated measures analysis variance (ANOVA) with the Geisser and
Greenhouse correction to control for deviations in sphericity. A significant ANOVA was followed by
Tukey’s multiple comparison tests for paired visit comparisons. Statistical significance was assumed
when p <0.05. Statistical analysis was performed with Prism (Version 5, GraphPad Software, Inc. La
Jolla, CA, USA) software.

• Visit 3: Follow-up Visit (Day 1) Assessed safety endpoints and adverse events. Urinalysis, vaginal 
pH and CVL were done.  Estimated film dissolution was assessed.

• Safety Contact 2-3 Days Post Enrollment (Day 3-4) Via telephone to assess any adverse events 
and to reinforce abstinence.

• Visit 4: Exit Visit, 1 Week Post Enrollment (Day 6-10) Assessed safety endpoints and adverse 
events. Vaginal pH, rapid HIV test, pregnancy test, urinalysis, CBC, AST, ALT and creatinine were 
done. CVL was collected. Estimated film dissolution was assessed.
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MB66 Film Composition

Component % (wt/wt)

PVA 8-88 60
Maltitol 25
Histidine 0.1
Polysorbate 20 0.01
HSV8-N 5
VRC01-N 5
Water 5
Total 100

Figure 1: MB66 Film

Subject 

ID

Adverse 

Event

Grade of 

Severity 

(1-4)1

SAE 

(Yes/No)

Description Related 

to 

Treatment?

Comments

4 Abdominal 
Cramping 

1 No Mild cramping  (evening 
of day after Visit 3)

No Reported regular 
occurrences of prior 
cramping (before 
product exposure) of 
similar severity.

4 Vaginal 
Spotting

1 No Spotting (day of Safety 
Phone Call)

Yes No prior history of 
spotting.

8 Chest Rash 1 No Rash on chest (Visit 2) No
8 Vaginal 

Itching
2 No One hour of moderate 

vaginal itching externally 
@ vaginal opening (Visit 
4)

No Only episode of 
vaginal itching during 
study. No other 
episodes of vaginal 
itching between film 
insertion and episode 
described.

Table 1:  Summary of Adverse Events from MB66-01A

1Grade of Severity: 1 = Mild; 2 = Moderate; 3 = Severe; 4 = Life Threatening

Figure 2:  MB66-01A Study Schema
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Figure 3:  Neutralization of Three HIV-1 Strains 

by CVL Samples from MB66-01 A

** *** *

Figure 4:  Neutralization of HSV-2 

by CVL Samples from MB66-01 A
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Figure 5:  Concentrations of Proinflammatory Cytokines 

in CVL samples from MB66-01A
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MB66 vaginal film was safe with only one vaginal spotting (Grade 1) adverse event related to 

the product.

CVLs from the 24 hour timepoint post film insertion significantly neutralized all 3 HIV strains. Neutralization 

activity at 6-10 day timepoint was not different from Baseline in all 3 HIV strains.

Significant HSV neutralization was observed for all CVLs at 24 hour timepoint compared to Baseline.

Neutralizing activity at day 6-10 timepoint was not significantly different from Baseline.

Levels of cytokines that may be associated with sexual transmission of HIV were not significantly increased in 

CVLs following film insertion
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