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 Abstract---UV radiation is responsible for up to 80% of premature skin aging. Oxidative stress is the major 

factor in skin aging caused by UV radiation. Therefore, there is a necessity to produce a safe and effective topical 

antioxidant method, which would not only reduce the likelihood of skin aging but will also have whitening benefits 

in addition to skin rejuvenation. Coenzyme Q10, a fat-soluble vitamin like substance, is a strong antioxidant present 

in almost every cell of the human body. The antioxidant properties of Coenzyme Q10 help to significantly reduce 

oxidative tissue damage. Kojic acid is an antibiotic produced by many species of Aspergillus and Penicillum in an 

aerobic process from a wide range of carbon sources. Kojic acid has been extensively used as a cosmetic agent with 

an excellent whitening effect because it inhibits tyrosinase. In this paper pharmaceutical composition of a dermal 

cream having combination of Coenzyme Q10 and Kojic acid for treating, preventing, minimizing, and/or 

diminishing signs of aging and exerting skin whitening effect. Therefore, in the present innovation, a new and 

revolutionary prescription dermal cream has been developed for the prevention of ageing and to exert skin 

whitening effect. 

Keywords--- Skin Ageing, Coenzyme Q10, Kojic acid, dermal cream, Topical drug delivery, Anti-oxidant, Anti-

ageing, Skin Whitening/Glowing effect 

I. INTRODUCTION 
As theskinages, it gets thinner and easier to damage. The decreasing ability of skin to heal itself as an individual 

ages is an intensifying effect. Among others, a decrease in volume and elasticity is observed in skin aging. An 

example of the effects of aging are for example: laxity (sagging), rhytids (wrinkles), and the various categories of 

photo aging, including erythema (redness), dyspigmentation (brown discolorations), solar elastosis (yellowing), 

keratosis (abnormal growths), and poor[1]. The effects of aging can have an effect on multiple different layers of a 

person's skin. There are five different layers to a person's skin: Stratum corneum; Stratum basale; Stratum lucidum; 

Stratum granulosum; Stratum germinativum and Stratum spinosum. Stratum basale is the innermost layer whereas 

Stratum corneum is outermost layer. Keratinocytes are located in different layers of the skin. Melanocytes are 

located in the bottom layer or the stratum basale layer of a person's skin. Skinaging is a complex process affecting 

skin function and appearance. The common signs and symptoms of skin aging are wrinkles, volume loss and 

elasticity loss. Structural integrity during ageing is lost due to both internal and external factors[2]. The natural 

consequence of physiological changes in the course of time is the inner aging of the skin[3]–[6]. External factors can 

be monitored to varying degrees and include UV exposure, ionizing radiation, psychological stress and  severe 

physical, alcohol intake, over-eating of poor nutrition and environmental pollution[1], [7]–[13]. In addition, up to 80 

per cent of premature skin ageing are caused by UV radiation. Studies show that Coenzyme Q10, a powerful 
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antioxidant, is effective in skin aging prevention and treatment. Coenzyme Q10 is effective agent against skin aging. 

It is also known as ubiquinone on the basis that it occurs ubiquitously in biological systems. Coenzyme Q10 is a 

quinone derivative with a long isoprenoid tail. The number of 5-carbon isoprene units in the coenzyme is variable. 

The most common form in mammals contains 10 isoprene units (Coenzyme Q10, or CoQ10), but other forms 

contain up to 15 isoprene units (CoQ15). Coenzyme Q10 is the coenzyme for at least three mitochondrial enzymes 

(Complexes I, II, and III) as well as enzymes in other parts of the cell. These mitochondrial enzymes, which function 

in the oxidative phosphorylation pathway, are essential for the production of ATP, the energy source upon which all 

cellular functions depend. The biosynthesis of Coenzyme Q is known to be a multi-stage process requiring at least 

eight vitamins and several trace elements.Kojic acid is an antibiotic produced by many species of Aspergillus and 

Penicillum in an aerobic process from a wide range of carbon sources. Kojic acid has been extensively used as a 

cosmetic agent with an excellent whitening effect because it inhibits tyrosinase. Avocado butter has excellent 

absorption properties which allow for superior skin moisturizing and protection for up to 24 hours. 100% pure 

avocado butter is an all-natural vegetable extract that is rich in vitamins A, D, G (Riboflavine or Vitamin B2), and E 

for total skin moisturizing treatment. This butter is naturally resistant against UV rays. Applying the smooth 

avocado butter as a natural sunscreen moisturizes and nourishes skin while providing complete protection. Rich in 

vitamin A, B, G and E, avocado butter is the ideal moisturizer for all skin types. The butter rejuvenates skin by 

improving elasticity, provides relief to dehydrated and sensitive skin, and prevents sun damage. The vitamin rich 

butter promotes maximum cell regeneration to help skin elasticity and smoothness. Avocado butter is perfect for 

massage butter, body balm, sunscreen, dry and damage skin repair 

Coenzyme q10 

Coenzyme Q10 is a crystalline powder which is insoluble in water. It acts as an antioxidant, but only 2-3% of the 

Coenzyme Q10 absorbs orally. The ideal properties of a molecule to be absorbed through the skin must have 

molecular weight less than 500 Da and log P value in the range of 1-3[8]–[10], [12], [14]–[19]. Hence, Coenzyme 

Q10 needs to penetrate the skin to exert its antiaging and antioxidant effect. However, the topical bioavailability of 

Coenzyme Q10 is limited owing to its lipophilic (log P>10) and thermo-labile properties, as well as a relatively high 

molecular weight (863 Da). Furthermore, the bioavailabilty of pure topical Coenzyme Q10 depends on the 

formulation design, extent of absorption, as well as interaction with other factors or excipients. For instance, 

Coenzyme Q10 (in ethanol as a vehicle) is able to penetrate into the stratum corneum of porcine skin. On the other 

hand, coenzyme Q10 either alone or in combination with other antioxidants or therapeutic agents is administered 

through topical route in the form of dermal cosmetic cream or lotion or serum to exert its antiaging and antioxidant 

activity. 

II. MATERIALS AND METHODOLOGY 
 Materials 

Coenzyme Q10, Kojic Acid, Avocado Butter, Ascorbic acid, Glycerine, Cetyl alcohol, Peppermint oil, 

Tocopheryl acetate, Methyl paraben, Jojoba Oil and Polysorbate 60. 
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• Formulation Design and Preparation of Dermal Cream of Coenzyme Q10 and Kojic Acid 

The novel Coenzyme Q10 and kojic acid combination dermal cream was prepared by oil in water emulsion 

method for improving the anti-aging and skin whitening effect. The ingredients were mixed together along with 

Avocado Butter, Ascorbic acid, Glycerine, Cetyl alcohol, Peppermint oil, Tocopheryl acetate, Methyl paraben, 

Jojoba Oil and Polysorbate 60 that allows direct compression of the cream mixture. The Optimized composition of 

pharmaceutical dermal cream containing combination of Coenzyme Q10 and Kojic acid as Active Pharmaceutical 

Ingredients with role of other excipients is shown below in table 1. 

 

Table 1:- Optimized composition of pharmaceutical dermal cream containing combination of Coenzyme Q10 and 

Kojic acid as Active Pharmaceutical Ingredients with role of other excipients 

III. RESULT 
Dermal novel Cream of Coenzyme Q10 and kojic acid was prepared by oil in water emulsion method for 

improving the anti-aging and skin whitening effect. The dermal cream was characterized for physical appearance, 

viscosity, drug content, and protective effect. The colour, state, texture and homogeneity were recognized by visual 

appearance and observed to be yellowish, semisolid, smooth and uniform, respectively. Here, we can observe 

characterization of Coenzyme Q10 and Kojic acid combination loaded cream in Table 2. 

Table 2: Characterization of Coenzyme Q10 and Kojic acid combination loaded cream 
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• Viscosity, as function of shear rate the viscosity of combination of CoQ10 and kojoic acid cream is higher 

than CoQ10 cream. As well as, the viscosity of dermal cream was determined using Brookfield viscometer 

at 100 rpm, using spindle 75 and it was observed to be 500-1000 cps. Measurement of viscosity of 

Coenzyme Q10 cream and Coenzyme Q10 and Kojic acid combination loaded cream is shown in figure 1. 

 

Figure 1: Measurement of viscosity of Coenzyme Q10 cream and Coenzyme Q10 and Kojic acid combination 

loaded cream as function of shear rate 

• The spread ability of the cream was measured to be 84.07±3.147 g cm/sec. 

• The pH of the dermal cream was measured using pH meter and noticed to be 4.153±0.1073 (n=3). 

• Drug content was determined using HPLC method and calculated to be 698.69 µg/ 1 gm of cream. 

• Scavenging activity, Hydrogen peroxide scavenging activity of Ascorbic acid was determined to 100 µg/ml, 

Coenzyme Q10 is 20 µg/ml, Coenzyme Q10 cream is 0.2µg/ml CQ10 and CQ10 and Kojic acid cream is 

0.2µg/mlCQ10+0.232 µg/ml Kojic acid). The statistical data is shown below in figure 2. 

 

Figure 2: Hydrogen peroxide scavenging activity of Ascorbic acid (100 µg/ml), Coenzyme Q10 (20 µg/ml), 
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Coenzyme Q10 cream (0.2µg/ml CQ10) and CQ10 and Kojic acid cream (0.2µg/mlCQ10+0.232 µg/ml Kojic acid) 

• Absorbance or optical density, given below in figure 3, it shows the reducing power activity of ascorbic 

acid with the combination of Coenzyme Cq10 cream and kojic acid.  

 

Figure 3: Reducing power activity of ascorbic acid (32.45 µg/ml), Coenzyme Q10 (6.49 µg/ml), Coenzyme Q10 

cream (3.4 µg/ml CQ10) and Coenzyme Q10 (3.4 µg/ml CQ10) and Kojic acid (3.94 µg/ml) combination loaded 

cream 

• The protective effect of optimized dermal cream was established by measuring antioxidant potential in 

terms of hydrogen peroxide assay, glutathione content, TBARS level, and skin whitening effect was 

measured using in-vitro tyrosinase inhibition assay, and histological alterations, respectively. 

 

Figure 5: Measurement of GSH (Glutathione) level of skin (A), H2O2scavanging activity (B), and TBARS 

(Thiobarbituric acid reactive species) level (C). 
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• Skin Sample, Several studies on rat skin have been performed with different chemicals. First of all, 

Histopathological analysis has been performed on normal rat skin. In second experiment, UV radiated rat 

skin for 5 minutes twice a day and 10 times/week for 4 weeks induced erythema. In third experiment, Pre-

treatment with 0.3-0.5% of Coenzyme Q10 standard cream has been done for twice a day for one week 

protected the skin from the formation of erythema upon simultaneous exposure of UV radiation for 5 min 

twice a day and 10 times/week for 4 weeks. In fourth experiment,pre-treatment with 0.3-0.5% of Coenzyme 

Q10 and Kojic acid combination loaded test cream has been done for twice a day for one week displayed 

identical results  and protected the skin from the formation of erythema upon simultaneous exposure of UV 

radiation for 5 min twice a day and 10 times/week for 4 weeks. We can easily observe the results in Figure 

6. 

 

Figure 6: Histopathological analysis of normal rat skin (A), UV radiated ratskin for 5 min. twice a day and 10 

times/week for 4 weeks induced erythema) (B), Pretreatment with 0.3-0.5% of Coenzyme Q10 standard cream for 

twice a day for one week protected the skin from the formation of erythema upon simultaneous exposure of UV 

radiation for 5 min twice a day and 10 times/week for 4 weeks (C) and pretreatment with 0.3-0.5% of Coenzyme 

Q10 and Kojic acid combination loaded test cream for twice a day for one week displayed identical results  and 

protected the skin from the formation of erythema upon simultaneous exposure of UV radiation for 5 min twice a 

day and 10 times/week for 4 weeks (D). 

IV. CONCLUSION 
A pharmaceutical dermal cream is formulated for the prevention of skin aging and to exert skin whitening effect. 
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The optimized composition of the tailored anti-aging cream include Combination of Coenzyme Q10 and Kojic Acid 

having antioxidant properties to prevent skin aging and have skin whitening effects respectively and Other 

ingredients include Avocado Butter (antioxidant and cream base), Ascorbic acid (strong antioxidant), Glycerine 

(emulsifier and humectant), Cetyl alcohol (emollient and emulsifier), Peppermint oil (flavouring agent), Tocopheryl 

acetate (antioxidant), Methyl paraben (preservative agent), Jojoba Oil (skin softener and moisturizer) and 

Polysorbate 60 (emulsifier).The dermal cream was characterized for physical appearance, viscosity, drug content, 

and protective effect. The color, state, texture and homogeneity were recognized by visual appearance and observed 

to be yellowish, semisolid, smooth and uniform, respectively. 

REFERENCES 
[1] E. S. Farboud, S. A. Nasrollahi, and Z. Tabbakhi, “Novel formulation and evaluation of a Q10-loaded solid 

lipid nanoparticle cream: in vitro and in vivo studies.,” Int. J. Nanomedicine, 2011. 
[2] A. E. Raizner, “Coenzyme Q10,” Methodist DeBakey cardiovascular journal. 2019. 
[3] N. Dragicevic, D. Krajisnik, J. Milic, D. Pecarski, and Z. Jugović, “Hydrophilic gel containing coenzyme Q 

10 -loaded liposomes: Preparation, characterization and stress stability tests,” Bulg. Chem. Commun., 2019. 
[4] K. A. S. Tou, K. Rehman, W. M. W. Ishak, and M. H. Zulfakar, “Influence of omega fatty acids on skin 

permeation of a coenzyme Q10 nanoemulsion cream formulation: characterization, in silico and ex vivo 
determination,” Drug Dev. Ind. Pharm., 2019. 

[5] V. D.L., W. V.A., and L. E.D., “Enhancing skin health: By oral administration of natural compounds and 
minerals with implications to the dermal microbiome,” Int. J. Mol. Sci., 2018. 

[6] L. Al Haushey and N. Moussa, “The shelf life of vitamin C in a w/o emulsion according to the Q10 
method,” Int. J. Pharm. Sci. Rev. Res., 2015. 

[7] E. H. Gokce et al., “A comparative evaluation of coenzyme Q10-loaded liposomes and solid lipid 
nanoparticles as dermal antioxidant carriers,” Int. J. Nanomedicine, 2012. 

[8] C. De Luca, E. V. Mikhal’Chik, M. V. Suprun, M. Papacharalambous, A. I. Truhanov, and L. G. Korkina, 
“Skin antiageing and systemic Redox effects of supplementation with marine collagen peptides and plant-
derived antioxidants: A single-blind case-control clinical study,” Oxid. Med. Cell. Longev., 2016. 

[9] J. Rodríguez-Aguilera, A. Cortés, D. Fernández-Ayala, and P. Navas, “Biochemical Assessment of 
Coenzyme Q10 Deficiency,” J. Clin. Med., 2017. 

[10] M. Gasparrini et al., “Strawberry-based cosmetic formulations protect human dermal fibroblasts against 
UVA-induced damage,” Nutrients, 2017. 

[11] M. Kaci et al., “Nanoemulsions and topical creams for the safe and effective delivery of lipophilic 
antioxidant coenzyme Q10,” Colloids Surfaces B Biointerfaces, 2018. 

[12] L. K. Mischley, R. C. Lau, and R. D. Bennett, “Role of diet and nutritional supplements in Parkinson’s 
disease progression,” Oxid. Med. Cell. Longev., 2017. 

[13] I. Stratulat et al., “Encapsulation of coenzyme Q10 in a simple emulsion-based nutraceutical formulation 
and application in cheese manufacturing,” Food Chem., 2013. 

[14] D. L. Vollmer, V. A. West, and E. D. Lephart, “Enhancing skin health: By oral administration of natural 
compounds and minerals with implications to the dermal microbiome,” International Journal of Molecular 
Sciences. 2018. 

[15] N. Ahmadi, K. Rostamizadeh, and A. R. Modarresi-Alam, “Therapeutic Anti-Inflammatory Potential of 
Different Formulations Based on Coenzyme Q10-Loaded Nanostructured Lipid Carrier: In Vitro, Ex Vivo, 
and In Vivo Evaluations,” Eur. J. Lipid Sci. Technol., 2018. 

[16] M. Gasparrini et al., “A pilot study of the photoprotective effects of strawberry-based cosmetic 
formulations on human dermal fibroblasts,” Int. J. Mol. Sci., 2015. 

[17] R. Shegokar, “What nanocrystals can offer to cosmetic and dermal formulations,” in Nanobiomaterials in 
Galenic Formulations and Cosmetics: Applications of Nanobiomaterials, 2016. 

[18] P. D. Gavin, M. El-Tamimy, H. H. Keah, and B. J. Boyd, “Tocopheryl phosphate mixture (TPM) as a novel 
lipid-based transdermal drug delivery carrier: formulation and evaluation,” Drug Deliv. Transl. Res., 2017. 

[19] F. Brugè et al., “Nanostructured lipid carriers loaded with CoQ10: Effect on human dermal fibroblasts 
under normal and UVA-mediated oxidative conditions,” Int. J. Pharm., 2013. 

Received: 20 Sept 2019 | Revised: 22 Oct 2019 | Accepted: 24 Nov 2019                                                    1785 


	Introduction
	MATERIALS AND METHODOLOGY
	RESULT
	CONCLUSION
	References

