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Abstract

Introduction: Peri implantitis is a common complication with titanium implants mainly caused with P. gingivalis and Candida.
Literature suggests that Cranberry hydrogel and chlorhexidine as an effective method in reduction of periodontal pathogens causing
peri-implantitis. The present study aims to compare and assess the effectiveness of different concentrations in reduction of P.
gingivalis and Candida in peri-implantitis.

Methods: 1%, 2.5% and 5% of cranberry hydrogel and 1% chlorhexidine coated titanium discs were tested for zone of inhibition
of P. gingivalis and candida using diffusion method. Mean zone of inhibition for Candida and P. gingivalis were assessed and
compared for cranberry hydrogel and chlorhexidine gel using kruskal wallis test.
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Results: 5% cranberry hydrogel showed highest mean zone of inhibition in P. gingivalis and Candida whereas Chlorhexidine also
showed 50% reduction in organisms.

Conclusion: A considerable reduction in P. gingivalis and Candida colonies and zone of inhibition were observed in titanium plates
coated with cranberry extract. Cranberry hydrogel is an effective alternative in treatment of peri implantitis.
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Introduction:

Peri implantitis refers to the inflammation and degeneration of the soft and hard tissues around dental implants,
analogous to gingivitis and periodontitis affecting the periodontium of natural teeth.Peri implantitis is characterized
by inflammation and infection around dental implants, which can lead to implant failure if left untreated [

Perimucositis and peri implantitis are the two conditions described under periimplant diseases. A reversible
inflammatory response in the soft tissues around an implant is referred to as peri-implant mucositis. Peri-implantitis
is an inflammatory response with bone loss in the surrounding tissues of an implant. For specific implant systems, it
was observed that the overall prevalence of peri-implantitis ranged from 5% to 8%. Anaerobic plaque bacteria may
negatively affect the health of the peri-implant tissue and cause peri-implantitis, according to recent studies.>®IStudies
have indicated that Gram —ve anaerobic bacteria’s like fusobacteria, spirochetes, and black-pigmenting organisms
such as Prevotella intermedia which are prevalent in the implant site predisposes inflammatory reactions in the sites
and casues preiimplanitis.Gram-negative anaerobic bacteria are a specific type of bacteria that lack the ability to grow
in the presence of oxygen and are typically found in areas of the body that are low in oxygen, such as the gut or oral
cavity. Fusobacteria, spirochetes, and black-pigmenting organisms like Prevotella intermedia are all examples of
gram-negative anaerobic bacteria that have been studied extensively due to their potential role in human health and
disease.!

Peri implantitis is a significant challenge in modern dentistry, requiring effective treatment methods and preventive
measures to combat its occurrence. The etiology of peri implantitis is multifactorial, involving several factors such as
bacterial contamination, genetic factors, and the immune response of the host. Conventional treatment methods for
peri implantitis include mechanical debridement, antibiotic therapy, and surgical intervention. However, these
methods are not always successful, leading to the need for alternative treatment options.One such alternative is the
use of cranberry hydrogel in the treatment of peri implantitis.>¢ICranberry contains proanthocyanidins, which have
been found to have anti-bacterial and anti-inflammatory properties, making it a promising alternative treatment for
peri implantitis. Several studies have reported on the advantages of using cranberry hydrogel in the treatment of peri
implantitis, including its ability to reduce bacterial load, promote healing of soft tissues, and prevent further bone
loss.[7] When incorporated into hydrogels and chlorhexidine gel, it may enhance their antimicrobial activity. The
hydrogel may provide a sustained release of these agents, improving their effectiveness in treating bacterial infections
on titanium dental implants. 8]

However, despite the promising results of studies on the use of cranberry hydrogel in the treatment of peri implantitis,
there is a need for further research on its safety and efficacy. This research article aims to assess and compare the
potential advantages of using cranberry hydrogel as an alternative treatment method for peri implantitis.

Materials and methods:

An in vitro comparative study was conducted to assess the antimicrobial activity of cranberry hydrogel and
chlorhexidine gel against Candida and P. gingivalisadhered to Titanium substrates.

Preparation of Cranberry hydrogel:

Different concentrations (1%, 2.5%, 5%) of cranberry hydrogel were prepared.
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Method of preparation of hydrogel: 3 grams of Carbopol 940 was soaked in 100ml of distilled water and continue
stirring gently with a magnetic stirrer until the cranberry powder (Chanakya Agro Products, Delhi) is uniformly
distributed in the carbopol solution. Allow the mixture to hydrate for at least 30 minutes while stirring occasionally.
The solution is then kept for 24 hours for complete hydration. In 25ml of water, 5 % Glycerine and 0.5% sodium
benzoate and 0.01% sodium benzoate were added as preservative and stirred for 30minutes with aid of magnetic
stirrer.Do this for about 20 minutes to ensure that the mixture is well blended. Polymer solution and preservative
solution were mixed together for 10 minutes in magnetic stirrer. The mixture will thicken gradually. Respective
concentrations of cranberry powder were added to the above mixture solution. P" of the above solution was adjusted
to 7 to 7.5 with Triethanolamine (figure.1).Final weight of the gel was adjusted with water and kept in air tight
container. Final product will be stored in air tight container at room temperature. A commercially available
chlorhexidine 1% gel was used as control in the study.

Collection, and culture of test organisms:

In BHI broth, the pure cultures of the organisms P. gingivalisand Candida ATCC90028 were emulsified before being
incubated at 37°C for 24 hours. By diluting the suspensions, sterile BHI broth was used to achieve a turbidity that was
equivalent to the Mc Farland 0.5 standard, which is 5X105CFU/ml. These suspensions served as the inoculum for the
agar diffusion method experiment examining the effectiveness of titanium discs coated with cranberry extracts at
different concentrations as well as the broth dilution method experiment testing the minimum inhibitory concentration
(MIC) and zone of inhibition. 20 Sterile Grade V Titanium discs of size 10mm x 2mm coated with P. gingivalisand
candida were evaluated for antimicrobial activity of both gels using disc diffusion assay.Subsequently zone of
inhibition was calculated.

Statistical analysis:

The zone of inhibition of the hydrogels at different concentrations for Candidaand P. gingivaliswere compared for any
statistical significance using kruskal wallis test.

Results:

Zone of inhibition of candida and P. gingivaliswere observed for cranberry hydrogel at different concentrations and
chlorhexidine gel.(table. 1). Highest mean zone of inhibition was found with chlorhexidine gel (70.50) for both
candida P. gingivalisand while 5% cranberry hydrogel showed maximum zone of inhibition (50.50) for both candida
and P. gingivalis. Among the various concentrations of cranberry hydrogel used, 1% cranberry hydrogel has least zone
of inhibition (30.28 for Candida and 30.50 for P. gingivalis). There was a significant difference observed between the
zone of inhibition of chlorhexidine gel and cranberry hydrogel for both candida and p. gingivalis (p<0.001).Various
concentrations of cranberry hydrogel also showedsignificant difference with Candida and P gingivalis in reduction of
zone of inhibition.

Discussion:

The present study assessed the effectiveness of cranberry hydrogel and chlorhexidine gel againstC. albicans and P.
gingivalisin titanium implants. The prevalence of peri-implantitis varies depending on the population and the criteria
used for diagnosis. Studies have reported prevalence rates ranging from 8% to 47% in patients with dental implants.
A systematic review and meta-analysis conducted by Renvert et al. (2018) reported a weighted mean prevalence of
peri-implantitis of 22.9% and a mean incidence of 5.5% per implant-year.[*%

Chlorhexidine gel is a powerful antiseptic and antimicrobial agent with broad-spectrum activity against a variety of
bacteria. It is available in various formulations and is commonly used in the treatment of dental infections.
Chlorhexidine gel may be applied topically to the affected area or may be administered subgingivally, depending on
the severity of the infection. The use of chlorhexidine gel in the treatment of periimplantitis is well established.
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Multiple studies have shown that chlorhexidine gel significantly reduces inflammation and bacterial load in the peri-
implant tissues. In addition, chlorhexidine gel has been found to promote tissue regeneration and prevent further bone
loss around dental implants.[*!

Cranberry has long been known for its health benefits, especially for its antimicrobial properties. Recent studies have
revealed that cranberry extract and its derivatives are effective in inhibiting pathogenic bacterial growth. The use of
cranberry hydrogel as a delivery system for this antimicrobial action has been explored in recent years, with promising
results. The antimicrobial properties of cranberry hydrogel are attributed to the presence of proanthocyanidins, a group
of polyphenolic compounds found in cranberries. These compounds have been shown to disrupt bacterial cell
membranes and inhibit bacterial adhesion, making them effective against bacterial infections.*!

By hindering or preventing periodontal pathogens from adhering to periodontal tissues, cranberry constituents may
interfere with the phase of bacterial adhesion, preventing bacterial colonisation. This fact might prevent the
development of biofilms, support the preservation of homeostasis, and assist guard against periodontal disorders.**]
The presence of polyphenols, specifically phenolic acids and A-type proanthocyanidins, which have been reported to
inactivate glucosyl-transferase and fructosyl-transferase, which catalyse the synthesis of glucan and fructan,
respectively, and which play major roles in biofilm formation and maturation, could be the cause of the anti-biofilm
activity of cranberry extracts in the current study.

Heitz-Mayfield LJ et al., conducted a study on cranberry hydrogel showed that it has the potential to reduce the levels
of inflammatory cytokines and matrix metalloproteinases (MMPSs) in periimplantitis. MMPs are enzymes that
contribute to the breakdown of bone tissue around the implant, leading to implant failure. By reducing the levels of
MMPs, cranberry hydrogel can slow down the progression of periimplantitis.*“IMaria C. Sanchez et al., confirmed
that cranberry extracts interfered with the presence of P. gingivalis, A. actinomycetemcomitans, and F. nucleatum,
three of the six bacterial species, during the growth of six h-biofilms. Cranberry was found to have meaningful anti-
biofilm capabilities via affecting bacterium adherence in the initial 6 hours of biofilm development, as well as a modest
antibacterial activity against periodontal pathogens in biofilms.[*3]

Galarraga-Vinueza et al., suggests that cranberry-derived PACs may function as an intriguing anti-inflammatory
component that could target macrophages enhancing "constructive inflammation" at diseased tooth and implant sites.
Cranberry-derived PACs have been shown to have multifunctional anti-biofilm, analgesic, and macrophage
modulation effects.[*6]

The present study evaluated the antimicrobial efficacy of cranberry hydrogel at 1%, 2.5% and 5% on Candida and P.
gingivalis. 5% cranberry hydrogel showed highest mean valueof zone of inhibition against candida and P. gingivalis.
A reduction of almost 53% in the viability of the Candida and 52% for P. gingivaliswas observed with cranberry
hydrogel whereas a 95% reduction in viability of both organism were reported with chlorhexidine gel (figure. 2).

Another study conducted by Chen H et al., on cranberry hydrogel evaluated its efficacy in reducing bacterial biofilm
formation around dental implants. The results showed that the hydrogel significantly reduced bacterial growth and
biofilm formation, making it an excellent agent in preventing infection in periimplantitis.[*"l

Conclusion:

Cranberry hydrogel has proven to be successful in non surgical treatment of peri implantitis with equally effective as
chlorhexidine gel. Considering the side effects of chlorhexidine gel such as altered taste and staining, cranberry berry
can be considered as a better substituent. In conclusion, both cranberry hydrogel and chlorhexidine hydrogel have
shown significant effectiveness in the treatment of periimplantitis. Cranberry hydrogel has been found to possess
antibacterial and anti-inflammatory properties, while chlorhexidine hydrogel is a proven antimicrobial agent. Both
treatments have shown promising results in reducing inflammation, improving clinical parameters, and reducing the
bacterial levels in patients with periimplantitis. However, further research is needed to determine the long-term
effectiveness of these treatments and to identify the most appropriate method for the application of these hydrogels in
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clinical settings. Overall, both cranberry and chlorhexidine hydrogel offer promising treatment options for the
management of periimplantitis.
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Tables and figures:

Table. I:Mean value of zone of inhibition at various concentration of cranberry hydrogel and chlorhexidine gel for

Candida and P. gingivalis.

Candida P. gingivalis Asymp. Sig.
Mean rank for Mean rank for
number of colonies number of colonies
Cranberry hydrogel

1% 10.73 10.50 <0.001*
2.5% 30.28 30.50
5% 50.50 50.50
Chlorhexidine gel 70.50 70.50
H value 53.103 52.774
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*= highly significant

Figure.1: a) cranberry powder; b) preparation of cranberry hydrogel; ¢,d and €) final product of cranberry hydrogel
in 1%, 2.5% and 5% respectively.

Figure. 2 Mean value of zone of inhibition at various concentration of cranberry hydrogel
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