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Introduction: The vagina is an ideal site for drug delivery, particularly for those drugs associated with women's
reproductive health. For years traditional applicators have been the primary method used to deliver therapeutic creams
into the vagina. The applicator’s lack of efficacy is mainly attributed to the vagina's rhythmic muscular contractions,
which naturally flush out any substances from its canal. As a self-cleaning organ, the vagina not only expels cervical
secretions and menstrual blood, but also any therapeutic creams, which will render them less effective.

Objectives:

*  To provide women with an alternative to vaginal applicators, which will increase the time of contact between the
therapeutic vaginal preparations and the cervix.

»  Explore the possibility of topical treatment of Bacterial Vaginosis and Candida infections using a new cervical barrier
called FemCap,; where it is used as a delivery system for antibacterial and antifungal preparations.

Methodology: To prove this concept we recruited 30 women to insert a stained gel (Gentian Violet dye) with a vaginal
applicator and another 30 women to insert the same gel with the FemCap. We then compared the retention and distribution
of the stained gel over the cervix and we photographed the cervices at 12 and 24 hours.

Results: None of the participants reported any side effects using the stained gel with either device. Women reported
leakage while using the vaginal applicator and did not have any with the FemCap. Women who used the applicator had
no visible stained gel over the cervix after 12 hours of insertion. Cervical photographs have shown that the FemCap
participants retained the stained gel on the cervix more than 24 hours after insertion.

Conclusion: This pilot study has proved the concept that FemCap is more efficient than the vaginal applicator in delivering
vaginal preparations to cervix and vagina. The FemCap can shield the cervix from sperm penetration and potentially from
STI organism s invasion. Further studies should be conducted to explore the possibility of treating Bacterial Vaginosis,

Candida topically and some STIs.
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Introduction

The vagina is ideal for drug delivery, however physiologically the
vagina provides several obstacles. The main obstacle is the natural,
physiologic, rhythmic contraction of the vagina that flushes out
menstrual fluid, cervical secretions and any therapeutic creams to
keep the vagina clean and, empty. Many women misdiagnose and
treat any vaginal discharge as a yeast infection with an over the
counter antifungal cream. This can delay the proper diagnosis, waste
a lot of money and pollute the environment.

The advantages of localized topical treatment for vaginal and
cervical infections are as follows:

*  Use of a smaller dose for a shorter period, which would be more
effective than a larger systemic dose and have less side effects

*  Avoid oral digestive enzymes that may degrade the medication
or bypass the liver’s metabolism

e Under the control of the user

*  Does not interfere with intercourse

Materials

To overcome the expulsion problem of the traditional applicator
(Figure 1), we set out on a quest for better retention and distribution
of therapeutic cream. We then developed the showerhead applicator.
This applicator has a rounded tip with multiple perforations (Figure
2a & 2b). Unfortunately, the vagina could still expel the bulk of the
cream inserted by the showerhead applicator.
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Close Up of Tip

Figure 1: Traditional Applicator Figure 2a: Showerhead Applicator Figure 2b: Showerhead Applicator Demo

The FemCap is a new contraceptive device (Figure 3, 3a, 3b) and is designed with a unique delivery system for any vaginal preparations
such as gels or creams. These preparations can be applied on the cervical and vaginal sides of the FemCap (Figure 3b). The goal of this
design is to allow for better adherence, coverage, distribution and retention of any preparation for up to 24 hours.

.-
Figure 3: The FemCap Figure 3a: FemCap Covering

FemCap
Vaginal Side ) 1
Cervical Side

Figure 3b: The FemCap Vaginal & Cervical Side

Methods

Participants selected for this study were ages 18 to 40, were not pregnant and did not desire to be pregnant during the 4-week study
duration. All subjects were free from sexually transmitted infections and reported being sexually active. Forty-five of the participants
(75% of whom were sterilized and 25% were on hormonal contraception) signed an informed consent, underwent a complete physical
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and pelvic exam, as well as a pap smear and wet mount. Women who
have had an STI, vaginitis or an abnormal pap smear were excluded.

Thirty women (Group A) were randomly assigned to use the vaginal
applicator (Figure 1) and the other 30 women (Group B) were
assigned to use the FemCap (Figure 3) to deliver a high viscosity
vaginal lubricant stained with Gentian violet dye to enhance
visibility. After one week of wash over group (A) then crossed
over and used the FemCap and group (B) used the vaginal applicator
for two additional weeks. Participants were instructed to record and
report the use of the vaginal applicator and the FemCap and report
any side effects on a calendar.

This facilitated a comparison between and compliance with the
vaginal applicator to deliver a vaginal lubricant stained with Gentian
violet and with the FemCap to deliver the same stained lubricant.
We provided participants with hygienic pads to monitor the expulsion
of the stained gel and instructed them to bring the pads to the clinic
for inspection.

We swabbed each participant’s vagina and introitus for the presence
or absence of the stained lubricant at 12 and 24 hours after insertion
using both devices. In addition, we photographed the cervix at 12 and
24 hours. Finally, the investigators conducted in-depth interviews
with each of these 60 women. This communication will help us
gain insight to better treat vaginitis and possibly STIs topically in
the future.

Results

None of the participants reported any significant side effects using
either device. Naked eye examination did not show any significant
lesions over the cervix or the vagina. Women did not report any
leakage while wearing the FemCap and the photograph of their
cervix shows the presence of the stain over the cervix 24 hours after
insertion (Figure 4). Women who used the vaginal applicator reported
increased leakage of the stained lubricant and the photograph shows
the absence of the stain 12 hours after insertion (Figure 5).

)

Figure 4: FemCap 24hr after insertion

Figure 5: Vaginal Applicator 12hr after insertion

Table 1: Comparison between distribution and retention of the stained vaginal lubricant

After Application FemCap Delivery System The Vaginal Applicator
Stained vaginal lubricant with Gentian Violet | Stained vaginal lubricant with Gentian violet
applied with FemCap applied with the vaginal applicator
Cervix Stain present at 12 & 24 hours Absent at 12 & 24 hours
(Figure 4) (Figure 5)
Upper Vagina Stain present with many bare spots at 12 & 24 | Absent at 12 & 24 hours
hours (Figure 4) (Figure 5)
Introitus Absent at 24 hours Absent at 12 & 24 hours
Conclusion
Conclusion

This pilot study did prove the concept that the FemCap, when used as a delivery system for therapeutic vaginal gels or creams, would
be much more efficient than the traditional vaginal applicator. This is due to the better distribution and retention of the vaginal creams as
shown by the photograph of the cervix 24 hours after insertion. This study raised the possibility of topical treatment for common vaginitis
such as Bacterial Vaginosis and Candidiasis. The use of the FemCap can also prevent pregnancy and thus will enhance compliance.
Further studies are warranted, to ensure safety, effectiveness and acceptability of the FemCap delivery system.
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