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ABSTRACT

Background: Oral lichen planus (OLP) is a chronic disease without any definitive treatment. Local 
corticosteroids are often prescribed, but their efficacy has been questioned by many studies. The 
purpose of this study was to investigate the effect of nano‑based triamcinolone acetonide gel (NT) 
and compare it with conventional triamcinolone gel (CT) on OLP.
Materials and Methods: In this triple‑blind randomized clinical trial study, 40 patients with Erosive 
OLP were divided into two groups receiving (CT) and (NT). The patients were requested to apply 
them four times a day for 2 weeks. The severity of pain was evaluated through visual analog scale, the 
size of lesions was measured with paper lace, and the appearance of lesions was examined adopting 
Thongprasom scale . Findings will be significant via independent t‑test or Chi‑square test with P < 0.05.
Results: The severity of pain in NT group was 4.9 ± 0.7 cm before the treatment and 1.5 ± 0.9 
after that, whereas in CT group, it was 4.9 ± 0.8 and 1.8 ± 0.9, respectively . The mean size of the 
lesions in NT group was 2.1 ± 1.1 cm before the treatment and 0.8 ± 1.1 afterward, whereas in 
CT group, was 2.2 ± 1.1 and 1.3 ± 1.1, respectively. The OLP appearance before and after the study 
in NT group was 4.5 ± 0.5 and 0.8 ± 0.6, respectively, whereas in CT group was 4.6 ± 0.5 and 
0.9 ± 0.7 (P = 0.3). Among these variables, only Thongprasom scale on the 6th and 14th days had a 
significant reduction in NT group in comparison with CT group.
Conclusion: NT has a better impact on OLP in comparison with CT, but this difference is not 
statistically significant.
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INTRODUCTION

Oral lichen planus (OLP) is a chronic autoimmune 
disease with a prevalence of 1%–3% in various 
societies. OLP can occur separately or in conjunction 
with skin and other mucous membrane lesions.[1‑3] 

The mean age of the onset is the fifth decade of life, 
and there is an obvious predominance among females. 
Although OLP may occur at any oral mucosal 
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site, the buccal mucosa is the most common site of 
involvement. In contrast to cutaneous lichen planus, 
oral lesions have a prolonged clinical course, and 
the oral mucosal involvement may persist for many 
years. OLP can be painful, especially in the atrophic 
and erosive forms.[4] The exact ethiopathogenesis of 
OLP is still unknown. It seems that several factors, 
including stress, genetics, environment, and lifestyle 
are effective in OLP development.[5] OLP contains six 
clinical forms, including reticular, popular, erosive, 
atrophic, plaque, and bullous.[6]

No definitive treatment has yet been introduced 
for OLP. Local corticosteroids are considered 
as the preferred treatment for OLP.[7,8] Systemic 
corticosteroids are prescribed only in the short‑term 
treatment of resistant cases.[7‑9] In clinical trials, 
controversial results have been reported for 
the effectiveness of corticosteroids on OLP 
treatment.[10] Triamcinolone is the most prescribed 
topical corticosteroid for OLP.[11]

Local corticosteroids are available in the forms of 
ointment, cream, lotion, and gel.[10,12] Given the 
fact that the mucosa is covered with viscoelastic 
layers, topical drugs like other foreign substances do 
not cohere with or clog the mucus for the various 
mechanisms such as hydrophobic and electrostatic 
adhesion, hydrogen bonding, and are washed rapidly 
in a few seconds to a minute; accordingly, they are 
unable to penetrate the mucus layers and reach the 
epithelial surface.[13,14] For this reason, sustained and 
effective drug delivery to the mucosa is restricted and 
mucus is considered as an important barrier to the 
topical treatment of different oral diseases.[15]

The nano drug delivery system is a new way to 
cope with the rapid clearance of topical drugs of 
the mucus and to provide sustained and effective 
drug delivery to the mucosa.[15] Biodegradable 
nanoparticles can penetrate into the mucus layer 
and reach the epithelium cells.[16] In addition, 
some nonbiodegradable nanoparticles containing 
polyethylene glycol have greater adhesion to mucus, 
because of their hydrophilic and noncurable molecules. 
Therefore, they are less affected by mucus clearance 
in comparison with non‑nano‑formulated drugs.[17] 
Popovska et al. concluded that topic application of 
nano bio film (NBF) gingival gel at OLP, showed 
positive clinical effects in a relatively short period of 
time, thus avoiding application of systematic or topical 
steroids due to their numerous adverse effects. NBF 

gingival gel, with its own therapeutic modalities was 
recommended in the treatment of OLP.[18] In addition, 
Azizi et al. concluded that topical use of tacrolimus is 
a safe, well tolerated, and effective therapy for OLP 
lesions recalcitrant to traditional therapies. This drug 
is especially useful when lichen planus lesions are 
resistant to conventional treatments such as steroids.[19] 
In another study, Azizi et al. evaluated the evaluation 
of nano‑based triamcinolone on improving oral OLP. 
Evaluated the effect of 0.1% triamcinolone containing 
nano‑liposomal carrier on OLP lesions. At the end of 
1 month, 33.3% of the subjects in the Nano group and 
26.7% of the non‑nano group were fully recovered.[26]

The aim of this study was to investigate the 
therapeutic effects of nano‑triamcinolone formulation 
on OLP and compare it with nonnano triamcinolone 
formulation. The findings of this study can provide 
further evidence for the efficacy of triamcinolone gel 
with nanoparticle formulation.

MATERIALS AND METHODS

This triple‑blind randomized clinical trial study 
(patient, examining physician, and statistic analyzer) 
was conducted at the Isfahan University of Medical 
Sciences after the approval of the Ethics Committee 
(Code: IR. REC. AJAUMS.1396.66) and RCT code 
(IRCT20181226042133N1). The population of 
the study was comprised 40 eligible patients with 
OLP who referred to the dental research center and 
dentistry faculty at Isfahan University of medical 
sciences to participate and were randomly assigned 
to two groups of 20 each using random number 
generator software (Random Allocation Software; 
M Saghaei, Isfahan, Iran).

The inclusion criteria for the study involved diagnosis 
of OLP with erosive pattern using clinical criteria and 
histopathologic confirmation, an age range of 16–70, 
absence of topical or systemic drugs for treating OLP 
at least 2 months before the study, severity of lesions 
with a score of 4 and 5 Thongprasom, and signature of 
written consent. Exclusion criteria included pregnancy 
and lactation, the use of drugs that produce lichenoid 
reaction such as beta blockers, immunodeficiency, the 
presence of any systemic disease other than lichen 
planus (such as viral infection and acute peptic ulcer), 
the presence of lesions in direct contact with the teeth 
treated with filling, sensitivity to corticosteroids and 
the use of denture. Eligible patients were matched 
for age, sex, and size of lesions into two groups 



279Dental Research Journal  /  Volume 16  /  Issue 5  /  September-October 2019 279

Sadeghian, et al.: Effect of conventional & mucoadhesive nano-triamcinolone on oral lichen planus

of 20, those who were administered nano‑based 
triamcinolone gel (NT) and the others who took 
conventional triamcinolone gel (CT) under the name 
of Kenacort by DEVA company (turkey).

Drug preparation
Preparation and evaluation of Mucoadhesive gel 
formulation containing 0.1% triamcinolone was 
performed in the pharmacy faculty of Kermanshah 
University of Medical Sciences, Iran. For preparation 
of triamcinolone gel formulation, biocompatible 
polymers were used through the spontaneous 
emulsification technique. The polymer in addition to 
the biocompatibility of the mucous membrane has 
high adhesion properties (CT). The nano composition 
was then added to the triamcinolone polymer gel 
(NT). The presence of nanoparticles, their size and 
morphology were controlled utilizing a scanning 
electron microscope.

To detect the amount of released drug from NT, a 
suitable amount of nanoparticles was transferred 
to a receptacle containing 1 ml of phosphate buffer 
with pH 7.7, and then the buffer and nanoparticles 
were separated by a dialysis membrane (Mw 
cutoff = 12,000‑14,000 Daltons; Delchimica 
Scientific Glassware, Milan, Italy). The system 
was continuously cured at 37°C and centrifuged at 
100 rpm. To prevent evaporation of the buffer, the 
receptacle was a sealed container. A certain amount 
of sample (100 λ) was removed at regular intervals 
from the receptacle and replaced immediately with a 
fresh buffer solution.

To determine the mucosal adhesion of the gel, 
buccal mucosa of sheep was used. The adhesion 
durability was calculated about 1 h. To measure 
the concentration of the drug in the receptor 
phase, ultraviolet (UV) or high‑performance 
liquid chromatography (HPLC) was used. For this 
purpose, some of the drugs was dissolved in 50 ml 
of phosphate buffer with 6.6 pH and was shaken 
at 37°C. Moreover, 50 ml of methanol was added 
to completely dissolve the drug. Afterward, the 
solution’s concentration was measured with UV or 
HPLC and compared with a standard curve. The 
concentration of triamcinolone was 0.1%.

Prescription
A total of 50 mg of the gel inside sterile white (NT) 
and red plastic cans (CT) was administered to the 
patient without their being informed of the modified 
formulation of the drug. For the first time, a physician 

applied the gels at the site of the lesion(s) to educate 
the patients. In this way, the oral lesion(s) were dried 
with sterile gas, some of the drug was removed 
with sterile cotton swab and placed on the lesion(s) 
and slightly around it. Patients were banned from 
receiving any food or drink for up to 30 min after 
dipping. Drug‑using lasted four times a day for 
2 weeks. Patients were requested to mark the daily 
timetable schedule provided to ensure regular use of 
the gels.

Clinical evaluation
Demographic information of the patients including age 
and sex was received 1 day before the study. The oral 
lesion variables, including the size, clinical score, and 
the severity of pain, as well as the healing time, were 
evaluated on the starting day and days 2, 4, 6, and 14 
after the intervention. At each day, evaluations were 
conducted by a trained physician who did not know 
about the type of the administered drug. The size of 
the lesions was measured by single‑use and graded 
paper lace. Then, the average length of the greater 
diameter of lesions was recorded in cm per patient 
(all of OLP lesions in each patient were treated). 
The severity of pain was measured using the visual 
analog scale (VAS), a 100 mm paper ruler. A higher 
score indicates more severity of the pain. The clinical 
scores of OLP were evaluated on a Thongprasom 
scale, which categorizes the phenotype of OPL lesions 
and includes 6 grades (zero = perfectly healthy, 
1 = mild white lines without inflammatory regions, 
2 = white lines with atrophic regions smaller than 
1 cm2, 3 = white lines with atrophic regions larger 
than 1 cm2, 4 = white lines accompanied with erosive 
regions < 1 cm2, 5 = white lines with erosive areas 
larger than 1 cm2 or with wound injuries.[20]

Patients at grades 4 or 5 of the Thongprasom scale 
were included in the study. In addition, patients with 
lesions on both sides of their buccal mucosa were 
administered with both NT and CT. The success of 
the treatment in this study was the achievement on a 
0–3 score of Thongprasom scale.[20]

Data analysis
Data were analyzed using SPSS 22. To describe the 
quantitative data, the mean ± standard deviation and 
for the qualitative data, the percentage was used. 
For between groups comparison, independent t‑test 
or Chi‑square test was used. Findings with P < 0.05 
were reported to be significant.
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RESULTS

A total of 40 eligible OLP patients were enrolled 
in the study. One patient in the CT group did not 
complete the study. The information about 39 patients 
are presented below. The mean age of NT group 
was 44.3 ± 10.3, and that of the CT group was 
36.6 ± 10 (P = 0.05). In the NT and CT group, 
14 (70%) and 16 (84.2%) cases were female and the 
rest were male (P = 0.3). The largest size of the lesions 
in the NT was 2.1 ± 1.1, and 2.2 ± 1.1 cm in the CT 
group before the study (P = 0.6). The severity of pain 
before the intervention in the NT and CT group was 
4.9 ± 0.7 and 4.9 ± 0.8 cm, respectively (P = 0.9). 
Thongprasom score in the NT and CT groups was 
4.5 ± 0. 5 and 4.6 ± 0.5, respectively (P = 0.6). 
The two groups were well matched for age, sex, the 
severity of pain, and the Thongprasom score.

Measurement of the severity of pain before the 
intervention (baseline) and days 2, 4, 6, and 14 are 
illustrated in Table 1 and Figure 1a. In the both 
groups, the severity of pain showed a decreasing 
trend compared to the baseline. Independent t‑test 
did not show a significant difference in pain severity 
between NT and CT groups, although in the NT group 
it was <CT.

In both groups, the size of lesions had a decreasing 
trend. In the NT group, size of the lesions in the 

baseline was 2.1 ± 1.1 and 2.2 ± 1.1 cm in the CT 
groups, which did not show significant differences 
between the two groups (P = 0.6). There was no 
significant difference between the two groups 
with independent t‑test, taking into account the 
corresponding days [Table 2 and Figure 1b]. At the 
end of the 2 weeks of intervention in the NT group, 
7 cases (35%), and in the CT group 4 cases (21.05%), 
recovered, which were not significantly different from 
each other (P = 0.3).

The distribution of the clinical score (Thongprasom) 
is presented in Table 3 and Figure 1c. As indicated, 
the score was significantly lower in the NT group 
on the 6th and 14th days in comparison to the CT 

Figure 1: Mean changes in pain intensity (cm, a), diameter of the lesions (cm, b), and clinical score of the form (c) on the base 
days and after the intervention.

c

ba

Table 1: Distribution of pain intensity based on 10 
cm visual analogue scale (independent t‑test)
Time (day) Group n Mean±SD P
0 NT 20 4.9±0.7 0.9

CT 19 4.9±0.8
2 NT 20 4.2±0.8 0.8

CT 19 4.3±0.7
4 NT 20 3.8±0.9 0.9

CT 19 3.8±0.7
6 NT 20 3±0.9 0.7

CT 19 2.9±0.7
14 NT 20 1.5±0.9 0.2

CT 19 1.8±0.9

SD: Standard deviation; CT: Conventional triamcinolone gel; NT: Nano-based 
triamcinolone acetonide gel
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group that indicates a better effect on the appearance 
improvement. At the end of the study, 20 (100%) 
of NT cases and 19 (100%) of CT cases had 
thongprasom scores of 0–3, according to which all 
subjects received clinical improvement.

DISCUSSION

The aim of this study was to evaluate the effectiveness 
of triamcinolone acetonide gel (orabase) with and 
without nanoparticle combinations on OLP. The 
findings showed that although nano‑triamcinolone 
increases the rate of pain relief, and reduces the size 
of lesions, its difference overall was not significant 
compared to non‑nano triamcinolone orabase gel.

In the present study, triamcinolone acetonide 
was polymerized and contained nanoparticles. 
Thus, with polymer, more adhesion to mucus, 
and with nanoparticles, accumulation and gradual 
release of the drug at the mucosal surface was 

achieved.[16,17] However, it seems that the addition of 
the nanoparticles only accelerated the recovery and 
decreased symptoms, as a result.

Triamcinolone acetonide (ointment, gel, and 
mouthwash) has been applied locally with a good 
therapeutic effect on OLP.[21‑23] Furthermore, changes 
in corticosteroid compounds can improve their 
effectiveness on OLP. Campisi et al. compared to 
the new formulation of clobetasol 17‑propionate 
(containing 0.25% lipid microspheres) and its 
common formulation on OLP. Their findings 
showed that the new compound has a better 
effect on pain intensity (VAS), clinical score, and 
patient satisfaction.[24] Cilurzo et al. compared the 
slow‑release tablet of clobetasol (17 propionates 
in combination with polymer) with conventional 
clobetasol ointment and placebo tablet on OLP. At 
the end of the study, the number of asymptomatic 
individuals in the polymer group was 13 out of 16, 
in the ointment group, 11 out of 16 cases and in the 
placebo group 3 out of 16 cases. In the ointment 
group, two cases of candidiasis and four cases with 
changes in the taste sensation occurred. They conclude 
that using the polymerized clobetasol is effective on 
OPL with fewer side effects.[25]

Limited studies have been conducted on the 
evaluation of nano‑based triamcinolone on 
improving oral OLP. Azizi et al. evaluated the effect 
of 0.1% triamcinolone containing nano‑liposomal 
carrier on OLP lesions. Sixty patients were divided 
into two groups as follows: triamcinolone acetonide 
and nano triamcinolone. The medications continued 
topically three times daily for 1 month. The severity 
of pain was measured by VAS and the size of the 
lesions with paper lace. Their findings showed that 
both drugs reduced the severity of pain and the size 
of the lesions during the study. However, patients 
in the Nano group were significantly better in the 
2nd and 4th weeks. At the end of 1 month, 33.3% 
of the patients in the nano group and 26.7% of 
the non‑nano group were fully recovered.[26] In the 
present study, 6 (30%) patients recovered from OLP 
after 2 weeks of NT intervention. This amount was 
3 (15.8%) cases in the CT, which is close to Azizi 
et al.’s findings.

CONCLUSION

The findings of this randomized clinical trial study 
showed that nano‑based triamcinolone gel accelerates 

Table 2: Changes in ulcer size per cm 
(independent t)
Time (day) Group n Mean±SD P
0 NT 20 2.1±1.1 0.8

CT 19 2.2±1.1
2 NT 20 1.8±1.1 0.8

CT 19 1.9±1.1
4 NT 20 1.4±1.3 0.6

CT 19 1.5±1.1
6 NT 20 1.2±1.2 0.7

CT 19 1.3±1
14 NT 20 0.8±1.1 0.02

CT 19 1.3±1.1

SD: Standard deviation; CT: Conventional triamcinolone gel; NT: Nano-based 
triamcinolone acetonide gel

Table 3: Distribution of clinical index (ulcer 
appearance based on thongprasom 6‑point scale, 
independent t‑test)
Time (day) Group n Mean±SD P
0 NT 20 4.5±0.5 0.6

CT 19 4.6±0.5
2 NT 20 3.6±0.5 0.3

CT 19 3.2±1.2
4 NT 20 2.6±0.5 0.9

CT 19 2.6±0.5
6 NT 20 1.1±0.8 0.007

CT 19 1.7±0.8
14 NT 20 0.8±0.6 0.02

CT 19 0.9±0.7

SD: Standard deviation; CT: Conventional triamcinolone gel; NT: Nano-based 
triamcinolone acetonide gel
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the recovery of OLP in comparison to non‑nano‑based 
triamcinolone, but the observed difference is not 
statistically significant.
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