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• As the gold standard in the treatment of hyperpigmentation 
disorders, hydroquinone is often combined with different 
agents including retinoids, corticosteroids, glycolic acid, kojic
acid and ascorbic acid.

• For melasma, in one split-face trial, a gel containing glycolic 
acid, hydroquinone and kojic acid showed more improvement 
(60%) in patients than a gel that contained only glycolic acid 
and hydroquinone (47.5%).
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Triple Combination



• First proposed by Kligman and Willis, the original combination 
contained 5% hydroquinone, 0.1% tretinoin and 0.1% dexamethasone 
to be applied daily for 5 to 7 weeks, and it was found to be effective
in the treatment of melasma. 

• This preparation contains high concentrations of TRE and HQ, and 
holds dexamethasone, which is a potent fluorinated steroid.
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Triple Combination – Kligman Formula



• Also, covering or removing the hydrophilic part in the position of 17 
dihydroxy acetonide or 16-α-hydroxy, increases the lipophilicity of the 
molecule and thus increases the penetration in SC. 
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Superior steroid in treatment of 
hyperpigmentation

Fluocinolone acetonide
(fluorine steroids) 

Betamethasone Dexamethasone Fluocinolone

Triple Combination – Steroid comparison



One of the most successful combination formulations has been
4% hydroquinone, 0.05% tretinoin and 0.01% fluocinolone
acetonide.

In a multicentre, investigator-blinded, randomized trial in
patients with melasma, this triple combination cream was found
to be more efficacious than dual-combination creams containing
either hydroquinone plus tretinoin.
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Cumulative drug release

FLU

HQ

TRE
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Clinical study 
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Comparison of changes in skin biophysical variables
in baseline, 4 and 8 weeks after treatment

Variables Baseline After 4 weeks After 8 weeks p-value 1 p-value 2

TEWL 24.18± 13.03 30.70± 10.87 36.58± 17.01 0.087 0.000

Hydration  75.19± 16.51 76.54± 19.48 80.82± 15.50 0.770 0.317

Erythema index 385.85±
72.26

398.04±77.70 400.29± 67.20 0.352 0.292

sebum 22.42± 28.88 15.76± 12.22 8.88± 5.45 0.051 0.197

pH 6.93± 0.66 6.75± 0.67 7.03± 0.607 0.0687 0.417
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Comparison of ultra sonographic indices

Variables Baseline After 4 weeks After 8 weeks p-value 1 p-value 2

epidermis
Thickness

132.99± 43.59 120.45±35.34 171.23± 240.62 0.177 0.586

Epidermal density 109± 55.13 201.96± 249.38 158.44± 163.64 0.101 0.312

Dermis thickness 1365.13± 234.30 1354.95± 261.37 1276.29±
193.74

0.889 0.524

Dermis density 27.56 31.41± 11.90 41.86± 20.25 0.329 0.029
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Comparison of ultra sonographic
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We conducted a controlled, randomized, single-blind, 
split-face clinical trial. Patients seeking treatment for 
melasma were included
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• The reverting nature of melasma emphasizes the importance of 
maintaining efficacy achieved after triple combination treatment. 

• Kligman and Willis, the founders of a similar composition of TC 
therapy, observed that melasma relapse started as early as 1–2 weeks 
after cessation of treatment. 

• The maintenance regimens could postpone melasma relapse by 
almost 5 months compared to the conventional cessation of daily.
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Maintenance 



➢Regime 1
• A study conducted by Arellano et al. (2012) demonstrated the twice-

weekly triple combination regimen for 4 month was more
effective with a lower relapse on mild melasma, while the tapering
regimen (3 ⁄ week – 1st month, 2 ⁄ week –2nd and 3rd month, 1 ⁄ week
– 4th month) was more appropriate for those with moderate melasma.

• The result also confirmed that applying triple combination
intermittently over a long time period is tolerable, safe and improver
of the patient’s quality of life.
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Maintenance 



➢Regime 2

• Grimes et al. in 2010 wrote that: Suggested maintenance regimen comprises 4% 
hydroquinone, tretinoin 0.05% and fluocinolone acetonide 0.01% applied twice 
weekly for 12 weeks.

• Wang et al. in 2019 said that: Triple combination was applied daily for 8 weeks, 
and in case of skin irritation, patients were allowed to taper down to twice 
weekly in the following 6 weeks and once weekly in the final 6 weeks until the 
final evaluation at week 20.
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Maintenance 



✓Erythema
✓Irritation
✓pruritus
✓Desquamation
✓cost

Side-effects of combination treatment 

➢ these side effects were transient and mild

18



Solution

✓Using  a moisturizer in the morning

✓Using a sunscreen (SPF >30) during the day

✓Using a mild cleanser
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Introduction

• Brimonidine topical gel, 0.33% contains brimonidine tartrate.

• Each gram of brimonidine topical gel, 0.33% contains 5 mg of the 
active ingredient brimonidine tartrate (equivalent to 3.3 mg of 
brimonidine free base), in a white to light yellow opaque gel

Mechanism of Action

• Brimonidine is a relatively selective alpha-2 adrenergic agonist. 
Topical application of brimonidine topical gel may reduce erythema 
through direct vasoconstriction



Pharmacokinetics

Absorption

The absorption of brimonidine from brimonidine topical gel was
evaluated in a clinical trial in 24 adult subjects with facial
erythema associated with rosacea.

All enrolled subjects received once daily topical application of
brimonidine topical gel 1 gram to the entire face for 29 days.
Pharmacokinetic assessments were performed on Day 1, Day 15,
and Day 29.

The mean plasma maximum concentration (Cmax) and area under
the concentration-time curve (AUC) were highest on Day 15.

The systemic drug exposure was slightly lower on Day 29
indicating no further drug accumulation.



.شودمیآغازمصرف،دورهازروز5گذراندنازبعدمعمولادرمانبهپاسخ–

نظرموردموضعرویبرنازکلایهیکصورتبهویکنواختطوربهنخودیکیاندازهبهروزانهرادارو–
.بمالید(هاگونهوبینیچانه،پیشانی،)

.باشدگرمیکازبیشنبایدروزدراستفادهمورددارویمقدار–

.نماییدخودداریبازهایزخمیاوشدهتحریکپوسترویبرداروایناستعمالاز–

.نماییداجتنابجدا(بینیودهان)مخاطیسطوحدیگروهاچشمباداروتماساز–

.داردقرارBردهدردارواین–

.ددگربرمیقرمزیرفت،بینازدارواثراینکهازبعدوبودهعلامتیدرمانیکبریمونیدینموضعیژل–

.نماییداستفادهآرایشیهایکرمازمیتوانیدپوستتانرویبرژلشدنخشکازبعد–



CLINICAL STUDIES 

• Brimonidine topical gel was evaluated for the treatment of
moderate to severe, persistent facial erythema of rosacea in two
randomized, double-blind, vehicle-controlled clinical trials, which
were identical in design. The trials were conducted in 553
subjects aged 18 years and older who were treated once daily for
4 weeks with either brimonidine topical gel or vehicle.

• Baseline disease severity was graded using a 5 point Clinical
Erythema Assessment (CEA) scale and a 5-point Patient Self
Assessment (PSA) scale, on which subjects scored either
“moderate” or “severe” on both scales.

• The primary efficacy endpoint in both trials was 2-grade
Composite Success, defined as the proportion of subjects with a
2-grade improvement on both CEA and PSA measured at hours 3,
6, 9, and 12 on Day 29.







Adverse reactions

• In controlled clinical trials with brimonidine topical gel the most 
common adverse reactions (incidence ≥ 1%) included 

• erythema

• flushing

• skin burning sensation

• contact dermatitis
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Desonide

• Desonide is a synthetic, nonflourinated, low-potency
corticosteroid that has been used to treat inflammatory, 
steroid-responsive dermatoses for over 30 years.

• safety profile of this topical agent makes it ideal for patients of 
all ages.

• Traditionally, only creams, ointments and lotions were 
available in this potency class; recently, however, novel 
hydrogel and foam formulations of desonide have been 
developed.

• These advancements in vehicle technology address the need 
for effective, well-tolerated treatments, and may enhance 
patient compliance and acceptability.

• Pregnancy category: C



Indication

• Desonide is a Class VI, low-potency corticosteroid used for the 
treatment of atopic dermatitis, seborrheic dermatitis, contact 
dermatitis, psoriasis, eczema and other steroid-responsive 
dermatoses. 

• Like most topical corticosteroids, desonide has been shown to 
have anti-inflammatory, antipruritic and vasoconstrictive 
properties



Antipruritic

• Recent studies have demonstrated a rapid improvement of
pruritus in pediatric patients using desonide. Two randomized,
vehicle-controlled studies involving 582 children with atopic
dermatitis demonstrated marked improvement in pruritus after 4
weeks of twice-daily desonide hydrogel application.

• Pruritus scores in the desonide group decreased from 76% at
baseline to 12% following 4 weeks of treatment.

• The vehicle group only showed a decrease from 69% at baseline
to 41% after treatment



Pharmacokinetics and absorption

• Several factors affect the pharmacokinetics of topical
corticosteroids. The molecular structure, the vehicle used for
delivery and the state of the patient’s skin at the site of
application all play important roles in the overall efficacy of
the medication.

• Most topical steroids share a hydrocortisone backbone, and
their differences lie in the addition or alteration of various
functional groups or double bonds. These subtle changes can
have significant impact on the absorption and activity of the
molecules.



از ژل دزونایدنتایج حاصل از آزادسازی ماده موثره 
های مختلف بر حسب ساعتدر زمانژانونایدموضعی 

پماد از دزونایدنتایج حاصل از آزادسازی ماده موثره 
های مختلف بر حسب ساعتدر زمانژانونایدموضعی 



Formulation

• Desonide comes in ointment, cream, lotion, gel and foam formulations

• Desonide, the active ingredient, has a molecular weight of 416.52 kD

• is a white, odorless powder that is practically insoluble in water, sparingly
soluble in ethanol and in acetone, and soluble in methanol and chloroform





Factors to consider when choosing a topical 
preparation

➢ Always consider the effect of the vehicle. An occlusive vehicle enhances penetration of the 
active ingredient and improves efficacy. The vehicle itself may have a cooling, drying, 
emollient, or protective action. It can also cause side effects by being excessively drying or 
occlusive.

➢Match the type of preparation with the type of lesions. For example, avoid greasy 
ointments for acute weepy dermatitis.

➢Match the type of preparation with the site (e.g., gel or lotion for hairy areas).

➢ Consider irritation or sensitization potential. Generally, ointments and w/o creams are less 
irritating, while gels are irritating. Ointments do not contain preservatives or emulsifiers if 
allergy to these agents is a concern.



Atrophy

• Jorizzo et al. (113 patients) found that children using desonide
0.05% ointment twice daily showed no signs of cutaneous atrophy 
after 5 weeks of treatment.

• In a study by Hebert, there were no reported cases of skin 
atrophy in 425 subjects treated with desonide hydrogel



Burning

• Jorizzo et al. (113 patients) report that any stinging or
burning sensations noted in their study were slight.

• In the study by Hebert, the incidence of application-site
burning was 1% in the desonide hydrogel group, which
was not higher than that reported in the vehicle group



Telangiectasia

• A single case in which telangiectasias appeared at the application 
site was reported in the study by Hebert (425 patients)



Acne

• One case report of acne associated with desonide use was
identified. A 2-year-old girl developed topical corticosteroid
induced acne after using a regimen of clotrimazole 1%,
betamethasone 0.05% cream and desonide 0.05% cream
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