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Reproductive-aged women are frequently subjected to disturbances in the vaginal environment
due to vaginal infections and abnormal vaginal flora. The most common vaginal infections are
candidiasis and aerobic vaginitis in which the normally present Lactobacillus spp. are replaced by
Candida albicans or aerobic organisms, predominantly enteric commensals or pathogens,
respectively [1, 2]. The use of lactobacilli of human origin as probiotics against the infections of
urogenital tract can represent an alternative approach to help restore and maintain the natural
healthy balance of the vaginal microbiota.

PURPOSE

The aim of this work was to develop a synbiotic vaginal insert containing high number of viable
cells of Lactobacillus crispatus BC5, a probiotic strain recently isolated from healthy women [3],
the prebiotic substrate fructo-oligosaccharide (FOS) and the antioxidant agent ascorbic acid (AA).
METHODS

L. crispatus BC5 loaded vaginal inserts were prepared through freeze-drying by associating
hydroxypropylmethylcellulose (HPMC) and different amounts of FOS, AA and skimmed milk.
Inserts were stored at +2-4°C for 90 days and characterized in terms of morphology and
mucoadhesion properties. In vitro water-uptake and release studies were performed in order to
investigate insert ability to hydrate and release L. crispatus BC5. Microbiological tests were
carried out to investigate lactobacilli viability during freeze-drying and the subsequent storage
period, and to evaluate antimicrobial activity toward C. albicans and representative bacteria
responsible for aerobic vaginitis.

RESULTS

Inserts showed a different morphology based on their composition and good mucoadhesion
properties [4]. Moreover, insert hydration over time gave rise to a gel system able to modulate
lactobacilli release in virtue of the different FOS amounts. Complete survival of L. crispatus BC5
was found immediately after insert preparation as well as after 90 days in the vaginal inserts
containing FOS, AA and skimmed milk. Finally, antimicrobial activity exerted by L. crispatus BC5
released from the vaginal formulation is not affected by the technological process and/or storage
conditions.

CONCLUSIONS

The inclusion of suitable FOS and AA amounts into the formulation was found to be a key factor
affecting insert technological and functional properties. In particular, vaginal inserts made from
HPMC, FOS and AA loading L. crispatus BC5 are applicable and promising for the treatment and
prevention of genito-urinary infections.

[1] J. Das Neves, E. Pinto, B. Teixeira, G. Dias, P. Rocha, T. Cunha, B. Santos, M.H. Amaral, M.F. Bahia, Local
treatment of vulvovaginal candidosis, Drugs. 68 (2008) 1787-1802.

[2] C. Han, W. Wu, A. Fan, Y. Wang, H. Zhang, Z. Chu, C. Wang, F. Xue, Diagnostic and therapeutic advancements
for aerobic vaginitis, Arch. Gynecol. Obstet. 291 (2015) 251-257.

[3] C. Parolin, A. Marangoni, B. Giordani, L. Laghi, N. Calonghi, B. Vitali, Characterization of anti-Candida activity of
vaginal lactobacilli, International Conference of Antimicrobial Agents, 1-3 October 2014, Madrid, Spain.

[4] F. Bigucci, A. Abruzzo, B. Vitali, B. Saladini, T. Cerchiara, M.C. Gallucci, B. Luppi, Vaginal inserts based on
chitosan and carboxymethylcellulose complexes for local delivery of chlorhexidine: Preparation, characterization and
antimicrobial activity, Int. J. Pharm. 478 (2015) 456-463.



