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ABSTRACT

Background: Candidiasis in the oral cavity is an opportunistic infections, the most common species involved is Candida
albicans. Clotrimazole (CTZ2) is the first line broad-spectrum antifungal drug that has been widely used for the prophylaxis
and treatment of oral and vaginal candidiasis. It is seen that the effect of drug is better locally as compared to oral intake.
The aim of the present study is to find out the quantum release of clotrimazole from the incorporated materials in the artificial
salivary medium at the pH of 6.2 and to access the physical properties of the clotrimazole incorporated reliner and tissue
conditioner. Methods: The antifungal clotrimazole is incorporated in two types of denture base material used for this study
at 2%, 5% and 10% concentration by weight. The release of clotrimazole out of polymer matrix was studied at various pH.
The main property of tensile strength of the specimen before and after the chemical release of the clotrimazole was tested.
Result: Concentration was maximum on 8th day and uniformly decreased thereafter. The maximum amount of release upto

8th day was 2.52, 4.23, 9.84 mg for 2%, 5% and 10% respectively. Conclusion:

Topical release of antifungal agents is

more effective than systemic intake, which has adverse effect like renal toxicity and CNS toxicity.
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INTRODUCTION

Denture related stomatitis is an inflammatory
reaction of the oral tissue that is in contact viiib
denture!! The tissue surface of the denture serves as
a reservoir for bacteria, fungi and other micro-
organism. Candidiasis in the oral cavity is an
opportunistic infections, the most common species
involved is Candida albicans. It becomes infectious
when predisposing factors such as antibiotic therap
diabetes mellitus, corticosteroid therapy, xeroséom
(dry  mouth), chemo/radiation therapy, and
immunosuppression are presBht.Recently the
arrival of the HIV (human immunodeficiency virus)
infection has stemmed in a reappearance of oral
Candida infections. The other elements responsible
for blossoming of oral candidiasis are general
debilitation, poor oral hygiene, and ill-fitted
denturedd! Fungal opportunistic infections mainly
oral candidiasis in immunosuppressive patientsaare
major cause of morbidity and mortality in cancer
patients.
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Chronic antimycotic therapy in high doses is
disagreeable for treatment of oral infections doe t
impending side effects. Topical release of antiflng
agents is more effective than systemic intake, whic
bypasses the adverse effect like renal and CNS
toxicity.

Clotrimazole (CTZ) is the first line broad-spectrum
antifungal drug that has been widely used for the
prophylaxis and treatment of oral and vaginal
candidiasid? It is seen that the effect of drug is
better locally as compared to oral intake. The only
option available for local clotrimazole is in thern

of troche (a common brand is Mycelex® troche,
Miles Pharma, USA). Therefore, there is a necessity
for the improvement of CTZ buccal bioadhesive
controlled release formulatidfi.

The aim of the present study is to find out the
guantum release of clotrimazole from the
incorporated materials in the artificial salivary
medium at the pH of 6.2 and to access the physical
properties of the clotrimazole incorporated reliner
and tissue conditioner.

MATERIALSAND METHODS

Instruments used in the study were:

A) Instruments used for the standard specimen for
auto polymerizing reliner and tissue conditionethwi
the incorporated clotrimazole of 15 mm length and
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breadth and 2mm of thickness and also the same size
of standard plates without antifungal incorporation
for the control study.

Porcelain mixing jar, 1 millimeter pipette, metal
dental flask with clamps, single pan electronic
weighing machine.

B) Steel die with measurement of 15*15*2 mm

C) Die stone

D) any other instrument used for routine dewaxing
and packing procedures, 100 ml beakers, standard
flask , separating funnel and distilled water.
Fabrication of clotrimazole incorporated
specimens

Impression of the steel dies was taken with dieesto
and after the die stone has set, it was separabed.
die stone mold thus formed was filled with pink
modeling wax and then it was invested in brasskflas
using plaster and stone | 1:1 ratio. After it has, s
dewaxing was done to eliminate wax. Then tinfoll
substite was coated over the approximating surface
and allowed to dry.

Incorporation of clotrimazole in_acrylic reiner

and acrylic tissue conditioner

The antifungal clotrimazole is incorporated in two
types of denture base material used for this satdy
2%, 5% and 10% concentration by weight. The
accurately weighted powder of 400 gms acrylic
polymer of reliner and tissue conditioner are taken
separately in a mortar with this accurately weighte
raw material of clotrimazole of various concentrati

of 2%, 5%, 10% weighed and also 1% of sodium
lauryl sulphate is also weighted separately using a
single pan electronic weighting machine and is whixe
thoroughly using the pestle.

With this corresponding liquid like Di-N-butyl
phthalate is mixed, liquid volume of in 0.2ml taken

flash was removed and the flask was compressed
again.

Using the above mentioned procedure 50 specimens
were made in each group of the two materials at
various concentrations. Then these samples were
studied for the quantum of the release of the
clotrimazole.

Chemical release of the clotrimazole from the
study specimens by UV spectrophotometer

The release of clotrimazole out of polymer matrix
was studied at various pH, and was maximum at ph
2.5.since the ph of the saliva is near neutral @ad

due to the fact that candida grows in acidic ph of
ranges 5.8-6.2 for diabetic and immunocompromised
patients. The release was studied at ph of 6.2, but
there was no release of clotrimazole that nessetiat
the use of enhancer that is sodium lauryl sulphate.
Clotrimazole was mixed with resin and tissue
conditioner in the concentration of 2&, 5% and 10%
by weight along with 1% sodium lauryl sulphate the
enhancer and made into square specimen of 15*15*2
mm.

Specimen were kept in separate beaker immersed in
10 ml of artificial saliva at ph 6.2 with 10ml of
artificial saliva.1ml of solution was removed witie
pipette at interval of 8 days upto 72 days andetkest
for clotrimazole concentration by extraction with
chloroform and absorption at 268 nm as the
hydrochloride. The main property of tensile stréngt
of the specimen before and after the chemical selea
of the clotrimazole was tested.

Statistical analysis

The two groups were analyzed by using students ‘t’
test and p value < 0.001 was considered significant

by using 1ml pipette. Once dough stage is attaiited, RESULTS

should be packed in the space and compressed,

interposing wet polyethylene sheet and the excess

Table 1: Mean amount of clotrimazole release in mg from RnGroup II, Ill, IV.

Specimen 8hrs 16 hrs 24hrs 32hrs 48 hrs 56 hrs 64 hrs 72 hrs Total
Group 11

R 2.52 1.80 1.47 1.10 7.50

T 2.8¢ 1.3¢ 1.62 1.2¢ 7.7¢
Group 111

R 4.23 3.33 2.71 2.30 1.68 1.55 1.19 0.97 19.99
T 4.31 3.56 3.18 2.71 1.91 1.58 1.17 0.67 20.12
Group 1V

R 10.53 39.63

T 10.3¢ 8.27 6.57 5.2¢ 3.1t 2.27 1.7¢ 1.3¢ 43.4:
Where

R- auto-ploymerizing acrylic reliner
T -autoploymerizing acrylic tissue conditioner
Group I-control

Groupll- 2% incorporation of clotrimazole Grouplll-5% incoration of clotrimazoleGrouplV-10% incorporation of timazole
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Table 2. Comparison of mean Cumulative amount of releasgatfimazole in days between R, T, with all concatibn with F value

and P value using student t test

Specimen F P 18hrs 16hrs 24hrs 32hrs  40hrs 48hrs 56hrs 64hrs 72 hrs
R 31.162 000 5.72 10.02 15.43 16.48 23.41 26.62 27.9@9.22 29.81
T 37.63 000 5.83 10.35 14.10 17.10 23.79 27.33 29.180.01 31.78
Table 3: Calculation of p value and f value in associatiotin the mean concentration of various materials
Specimen F value P value 2% 5% 10%
R 229.788 0.000 4.92 14.21 30.03
T 273.003 0.000 5.51 13.98 31.34
Table 4: Analysis of tensile strength
Specimen F value P value Grl PSI Gr Il PSI Gr 11 PSI Gr IV PSI
R 48.26 0.000 812.34 782 755.72 694
T 28.35 0.000 556.59 537 503.46 450

INSTRON TENSOMETER

Figure 1: Spectrophotometer

DISCUSSION

The frequency and the etiology of denture-induced
candidiasis were debated widely in the literature.
Denture-induced candidiasis is a multifactorial
disease and is ordinarily seen in elderly people. C
albicans is the chief causative agent. Other Candid
species such as C. glabrata are commonly identified
particularly in  immunologically compromised
patientd? 8l

The treatment of this ailment is difficult due t3 i
multifactorial etiology. Predisposing factors shbul
be controlled to avert the relapse of fungal inted.
Additionally, denture-induced candidiasis is a rdixe
multi-species biofilm infection which provides
further challenges for its management and effective
treatment requires disruption of this biofilth.
Several etiquettes have been recommended for the
treatment of patients suffering from oral
candidiasid!®® Numerous therapeutic modalities are
existing ranging from denture disinfection to

systemic antifungal therapy! Despite this the
recurrence rate of denture-induced candidiasis is
high. It has been proposed that this is due to poor
access of the antifungals onto the fitting surfdceir
poor penetration into the microbial biofilm on the
porous denture material, as well as their rapid
clearance by saliva and tongue moveméfitsocal
drug carriers have been suggested to prolong the
efficiency of oral treatment in order to maintaiteal
therapeutic drug levels at the site of infectioermthe
required period by release of the drug at a
predetermined controlled rafé.

(A) - ARTIFICIAL SALIVA
(B) - CLOTRIMAZOLE

Figure 2: Artificial saliva & Clotrimazole

Direct conveyance of the drug to the site of infect
diminishes the risk of systemic side effects orgdru
drug interactions.  Satisfactory results for
incorporation of antifungal agents in different
polymeric systems have been stdtédClotrimazole

is a commonly used disinfectant with a remarkable
antifungal, antibacterial and anti-biofilm potency.
Suggestively, advent of resistance has not been
detected with clotrimazolebut despite its high
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adsorption capacity such that it can be retaingtién
oral cavity for long periods, the maximum retention
lasts for up to 12 A% Impregnation of these agents
into acrylic liners may prolong their efficiency bur
study, clotrimazole in acrylic reliner and acrylic
tissue conditioner showed that concentration was
maximum on 8th day and uniformly decreased
thereafter. The maximum amount of release up to 8th
day was 2.52, 4.23, 9.84 mg for 2%, 5% and 10%
respectively. The initial high release is a surface

phenomenon where the molecules at the surface are

released at this early stage. The later sloweuslifh

is likely to be due to the diffusion of the drugrin

the core of the polymer by water cluster formation
around the drug articles controlled by concentmatio
dependent diffusiof®! Even though reliner and
tissue conditioner are harden after 72 days ofystud
during compressive force they are not get compdesse
properly and returned to their original state, aod
this property was not studied in this study. The
release of clotrimazole with time for the different
type of acrylic reliner and tissue conditioner was
studied and it was found to obey first order kiceti
upto 56 days, the k value was found to be 0.02 days
and the T half was 33 days. The advantages of
incorporating these antimicrobial agents into demtu
linings for the treatment of an infection are likéb
outweigh many adverse effects and thus are more
effective methods of treatment.

REFERENCES

Singh S, Jain S, Muthu MS, Tiwari S, Tilak R. Preparat
and Evaluation of Buccal Bioadhesive Films Contani
Clotrimazole. AAPS Pharm Sci Tech 2008; 9(2): 660-67.
Ellepola AN, Samaranayake LA. Antimycotic agentoial
candidiasis: an overview. Clinical variants. Dentpddte
2000; 27:111-6.

Albougy HA, Naidoo S. A systematic review of the
management of oral candidiasis associated with HIDSAI
SADJ 2002; 57:457— 66.

Plempel M, Bartmann K, Buchel KH, Regel E. A new lyral
applicable antifungal substance with broadspectrumigc
Antimicrob. Agents Chemother. 1969; 69: 271-74.

Ahuja A, Khar RK, Ali J. Mucoadhesive drug delivery
systems. Drug Dev. Ind. Pharm. 1997; 23:489-515.

Nafee NA, Ismail FA, Boraie NA, Mortada LM.
Mucoadhesive buccal patches of miconazole nitrate: i
vitro/in vivo performance and effect of ageing. lhtPharm.
2003; 1(2):1-14.

Figueiral MH, Azul A, Pinto E, Fonseca PA., Branchl.F
and Scully, C. Denture related stomatitis: idergificn of
aetiological and predisposing factors - a large colio@ral
Rehabil 2007; 34: 448-55.

Dagistan S, Aktas AE, Caglayan F, Ayyildiz A, Bildé.
Differential diagnosis of denture induced stomatitis,
Candida, and their variations in patients using detep
denture: a clinical and mycological study. Mycog&99;
52:266-71.

9. Ramage G, Bachmann S, Patterson TF, Wickes BL, 2-ope

Ribot JL. Investigation of multidrug efflux pumpsrielation

to fluconazole resistance in Candida albicans Ipisfi J

Antimicrob Chemother 2002; 49: 973-80.

Samaranayake LP, Keung Leung W, Jin L. Oral mucosal

fungal infections. Periodontol 2000; 49: 39-59.

Uludamar A, Gokhan Ozye il A, Ozkan YK. Clinical and

microbiological efficacy of three different treatmengtimods

in the management of denture stomatitis. Gerodogyolo

2011; 28: 104-10.

12. Cross LJ, Williams DW, Sweeney CP, Jackson MS, kewi
MA, Bagg J. Evaluation of the recurrence of denture
stomatitis and Candida colonization in a small graaf
patients who received itraconazole. Oral Surg Oral Kdeal
Pathol Oral Radiol Endod 2004; 97: 351-8.

10.

11.

13. Geerts G, Stuhlinger ME, Basson NJ. Effect of atifargal
denture liner on the saliva yeast count in patiemith
denture stomatitis: a pilot study. J Oral Rehabid&035:
664-9.

Amin WM, Al-Ali MH, Salim, NA, Al-Tarawneh SK. A
new form of intraoral delivery of antifungal dru@sr the
treatment of denture-induced oral candidiasis. Eur dt De
2009; 3: 257-66.

Ellepola AN, Samaranayake LP. Adjunctive use of
chlorhexidine in oral candidoses: a review. Oral 2081; 7:
11-7.

Darwish RM, Amin WM, Al-Ali MH, Salem NA. Study of
the elution of fluconazole from a self-polymeriziagrylic
resin and its activity against resistant Candidacalts. J
Mater Sci: Mater Med 2011; 22: 1885-90.

14.

15.

16.

How to cite this article: ~ Sabarigirinathan C, Vinayagavel K,
Rupkumar P, Prabhu GS, Jeyanthikumari T, Rajakumar M,
Chubey A, Meena NS, Elavarasan S. The evaluation of the
amount and sustain release of antifungal agent clotrimazole
incorporated in different polymer matrix in artificial saliva at a
pH of 6.2. Ann. Int. Med. Den. Res. 2015;1(3):195-98.

Source of Support : Nil, Conflict of Interest: None declared

Unnals of Intewnational Medical and Dental Research, Vel (1), Jssue (3)

Page 198



