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ABSTRACT 
The objective of this study was to evaluate the efficacy of a chemical device HYBENX® Oral Tissue 
Decontaminant in the treatment of chronic periodontitis in adult patients. With the aim to identify the 
antibacterial property of HYBENX®, two samples of periodontal pocket microbiota were collected 
by paper probes, at two different time points. T0 represents the first sampling performed before 
treatment while T1 represents the second time point, 15 days after HYBENX® treatment. A total of 
11 patients were enrolled. For each patient, at each time point, two paper probes were collected. 
Polymerase Chain Reaction methodology was used to detect microbial activity. After the treatment, a 
remarkable decrease in bacteria amount was observed, both for total bacteria and some specific 
periodontal pathogens representing the red complex bacteria (i.e. Porphyromonas gingivalis, 
Treponema denticola and Tannerella forsythia). The average reduction was about 99% for each of the 
red complex bacteria and  about 96% for total Bacteria. This decrease was highly statistically 
significant based on P-values. HYBENX® solution is an effective adjunct to eradicate bacterial 
loading in the pockets of patients affected by periodontitis. It is an efficacious medical device for use 
in the management of moderate to severe chronic periodontitis 

 
INTRODUCTION 
 Periodontitis is one of the most prevalent diseases 
affecting nearly one third of the adult population. 
Periodontitis is characterized by loss of connective tissue 
attachment to the tooth and pathological migration of the 
junctional epithelium apically, which leads to pocket 
formation, tooth mobility, and finally loss of the tooth. 
There are different types of periodontitis but the most 
common is adult periodontitis. There is ample evidence 
supporting the microbial etiology of periodontal disease 
[1]. The pathogenic bacteria that cause periodontitis are 

mainly gram-negative anaerobic or microaerophillic 
bacteria and the main organisms implicated are the red 
complex group: Porphyromonas gingivalis, Tannerella 
forsythia, and Treponema denticola [2].  

Eliminating these infections, and thereby 
preventing disease progression, is a primary goal of 
periodontal therapy [3]. Studies have revealed that most 
forms of periodontal diseases are treated predictably by 
conventional non-surgical therapy like plaque control, 
scaling and root planing (SRP) and health can be 
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maintained for a long period of time with proper 
maintenance care programs [4].  Antimicrobial agents are 
used as local drug delivery agents including tetracycline, 
ofloxacin, clindamycin, chlorhexidine, etc. [5]. These local 
drug delivery devices have been used either alone or as an 
adjunct with SRP. These antimicrobial agents are placed  
directly into the site of infection, and therapeutic levels can 
be established and maintained for days to weeks using this 
approach (5).  The use of these medications may improve 
periodontal maintenance results and help to extend the 
intervals between patients visit.  

HYBENX® is a concentrated mixture of sulfates, 
which serve as a denaturing agent, consisting of 60% 
sulfonated phenolics and 28% sulfuric acid in a water-
based gel solution. Porter et al. has demonstrated the 
effectiveness of HYBENX® in treating oral ulcers of 
recurrent aphthous stomatitis [6]. 

The aim of the present study is to evaluate the 
efficacy of a medical device for use in the management of 
moderate to severe chronic periodontitis.  
 
MATERIALS AND METHODS 

A cohort of 11 patients affected by moderate 
periodontal disease was  enrolled in the present study.  

Inclusion criteria were: age between 20 to 60 
years, Bleeding on probing and at least one tooth with a 
pocket depth 6 mm or more. Exclusion criteria were 
systemic diseases, antibiotic or anti-inflammatory therapies 
in the last 30 days before admission to the clinic and 
pregnancy.  

Two sample of periodontal pocket microbiota 
were collected by paper probes, at two different time 
points:  admission before treatment (T0) and 15 days after 
HYBENX® treatment (T1). HYBENX® was used in the 
form of a gel in syringes of 1 ml each. For each patient, at 
each time point, two paper probes were collected.  

After collection, paper probes were processed for 
bacterial and genomic DNA extraction, by using the 
GenEluteTM Bacterial Genomic DNA Kit (Sigma-Aldrich, 

St., St. Louis, MO, USA) and following the manufacturer’s 
recommended procedures. Briefly, to isolate DNA, 
samples were incubated with lysozyme in a specific lysis 
buffer and, subsequently with proteinase K. Subsequently, 
DNA was purified by spin-column method.  

Bacterial quantification was performed by Real-
Time Polymerase Chain Reaction using the absolute 
quantification with the standard curve method. Primers and 
probes oligonucleotides were designed based on 16S rRNA 
gene sequences of the Human Oral Microbiome Database 
(HOMD 16S rRNA RefSeq Version 10.1). For the 
quantitative analysis, plasmid (Eurofin MWG Operon, 
Ebersberg Germany) containing the specific DNA target 
sequence was employed as standard. All reactions were 
performed in duplex, in 20ul final volumes, with 2X 
TaqMan Universal PCR master mix (Applied Biosystems, 
Foster City, CA, USA) and 50nM concentration of each 
primers and 200nM of the probes. Amplifications were 
carried out by using the ABI PRISM 7500 (Applied 
Biosystems, Foster City, CA, USA). To be more precise, 
two real-time PCR runs were carried out for each sample. 
With the first reaction the total amount of bacteria was 
quantified whereas with the second, in a multiplex PCR, 
the three red complex bacteria (P.gingivalis, T.forsythia 
and T. denticola) were quantified. 

To evaluate if the difference in bacterial amount 
before and after the treatment wass statistically significant, 
Student’s t-test was applied. 
 
RESULTS 

After the treatment, a remarkable decrease in 
bacteria amount, both for each species and for the amount 
of total bacteria (Fig. I upper), was observed. The average 
reduction was about 99% for each of the red complex 
bacteria (P. gingivalis, T. forsythia and T. denticola) and 
about 96% for Total Bacteria loading (Fig. II lower). 

This decrease was highly statistically significant 
with P-value, 0,0015 to 0,038 respectively (Fig. II lower). 

 
Fig. 1. Average values of bacterial absolute quantification, before (T0) and after (T1) the treatment with HYBENX. 

 



Lauritano Dorina et al. / International Journal Of Advances In Case Reports, 2015;2(7):405-408. 
 

407                                              

 

Fig. 2. Average percentage of decrease in bacteria amount after HYBENX treatment . 

 
 
DISCUSSION 

It is well understood that most destructive types of 
periodontal diseases occur due to the presence of 
pathogenic micro-organisms colonizing the sub-gingival 
area and that the suppression or eradication of these 
microbes results in improvement in periodontal health. 
Mechanical debridement is effective in both disturbing the 
biofilm and reducing the bacterial load. However, 
sometimes mechanical instrumentation may not be 
sufficient to control the disease due to tissue invasive 
pathogens, or other tooth-related anatomic factors. In such 
conditions, adjunctive use of a chemical device could 
provide an additional benefit in controlling the disease. 

Supportive periodontal therapy is widely used, but 
a greater effectiveness is demonstrated by the associated 
administration of topical antimicrobials. The advantage of 
topical therapy involves the use of antimicrobical agents 
directly in the periodontal pocket, minimizing the adverse 
effects related to systemic therapy [5]. The potential 
benefits of local drug delivery include improved patient 
compliance, an easier access to  periodontal pockets, and a 
lower dosage of antimicrobial agent. The most commonly 
used methods for local drug delivery are local gingival 
irrigations [1]. The antimicrobial agents used as local drug 
delivery agents include mainly tetracycline, ofloxacin, 
clindamycin, and chlorhexidine [5]. These local drug 
delivery devices have been used either alone or as adjunct 
with SRP. These local antimicrobials are administered 
directly into the periodontal pocket and the effectiveness of 
these chemical device is related to their bactericidal 
activity and the subsequent reduction of gingival 
inflammation [7-10].  

The topical use of a chemical device along with 
mechanical therapy dramatically improves clinical results,  

 
and at the same time is free from adverse effects. Local 
delivery of chemical devices into the pocket achieves a 
greater localized concentration, proving bactericidal for 
most perio-pathogens, and at the same time, exhibiting 
negligible impact on the microflora residing in other parts 
of the body. 

Our study evaluated the efficacy of HYBENX® 
in the management of moderate to severe chronic 
periodontitis. The results of this investigation demonstrate 
an overall improvement in total bacterial loading.  

Microbiological testing was thought appropriate 
to evaluate the effect of HYBENX® on subgingival 
microbial population, the primary etiological factor for 
periodontitis. Several methods have been used for 
microbiological testing in periodontitis [12]. It is well 
known that both P. gingivalis and T. denticola occur 
concomitantly with the clinical signs of periodontal 
destruction [13-14]. They appear closely ‘linked’ 
topologically in the developing biofilm, showing an in 
vitro ability to produce a number of outer membrane-
associated proteinases. They are considered the first 
pathogens involved in the clinical destruction of 
periodontal tissues. Moreover both they, and T. forsythia, 
show a higher prevalence in disease than in health 
suggesting that these bacterial are associated with the local 
development of periodontitis [15].  
 
CONCLUSION 

HYBENX® is an effective adjunct to eradicate 
bacterial loading in pockets of patients affected by 
periodontitis. It is an efficacious medical device for use in 
the management of moderate to severe chronic 
periodontitis. 
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