
 

 

 

REFERENCES 

 
Abdlaty, R., Fang, Q., 2021. Skin Erythema Assessment Techniques. 

Clin Dermatol 39. 

https://doi.org/10.1016/j.clindermatol.2021.03.006 

Agarwal, S., Krishnamurthy, K., 2019. Histology, Skin. StatPearls. 

Amaro-Ortiz, A., Yan, B., D’Orazio, J., 2014. Ultraviolet Radiation, 

Aging and the Skin: Prevention of Damage by Topical cAMP 

Manipulation. Molecules 19, 6202–6219. 

https://doi.org/10.3390/molecules19056202 

André, P., Haneke, E., Marini, L., Payne, C.R., 2017. Cosmetic 

Medicine and Surgery, 1st ed, CRC Press eBooks. Taylor & 

Francis Group. https://doi.org/10.1201/9781315382364 

Arcilla, C.K., Tadi, P., 2021. Neuroanatomy, Unmyelinated Nerve 

Fibers. StatPearls. 

Babilas, P., Knie, U., Abels, C., 2012a. Cosmetic and Dermatologic Use 

of Alpha Hydroxy Acids. JDDG: Journal der Deutschen 

Dermatologischen Gesellschaft 10, 488–491. 

https://doi.org/10.1111/j.1610-0387.2012.07939.x 

Babilas, P., Knie, U., Abels, C., 2012. Cosmetic and dermatologic use 

of alpha hydroxy acids. JDDG: Journal der Deutschen 

Dermatologischen Gesellschaft 10, 488–491. 

https://doi.org/10.1111/j.1610-0387.2012.07939.x 

Badan Pengawas Obat dan Makanan, 2019. Peraturan Badan Pengawas 

Obat dan Makanan Tahun 2019. 

Bagatin, E., Gonçalves, H. de S., Sato, M., Almeida, L.M.C., Miot, 

H.A., 2018. Comparable Efficacy of Adapalene 0.3% Gel and 

Tretinoin 0.05% Cream as Treatment for Cutaneous Photoaging. 

European Journal of Dermatology 28, 343–350. 

https://doi.org/10.1684/ejd.2018.3320 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Baran, R.L., Maibach, H.I., 2017. Textbook of Cosmetic Dermatology. 

Taylor & Francis Group. 

Beitner, H., 2003. Randomized, Placebo-controlled, Double Blind Study 

on the Clinical Efficacy of a Cream Containing 5% Alpha-Lipoic 

Acid Related to Photoageing of Facial Skin. British Journal of 

Dermatology 149, 841–849. https://doi.org/10.1046/j.1365-

2133.2003.05597.x 

Bhattar, P., Zawar, V., Godse, K., Patil, S., Nadkarni, N., Gautam, M., 

2015. Exogenous Ochronosis. Indian J Dermatol 60, 537. 

https://doi.org/10.4103/0019-5154.169122 

Bikle, D.D., 2000. Vitamin D: Production, Metabolism and Mechanisms 

of Action. Endotext. 

Biniek, K., Levi, K., Dauskardt, R.H., 2012. Solar UV Radiation 

Reduces the Barrier Function of Human Skin. Proc Natl Acad Sci 

U S A 109, 17111–17116. 

https://doi.org/10.1073/pnas.1206851109 

Boo, Y.C., 2021. Arbutin as a Skin Depigmenting Agent with 

Antimelanogenic and Antioxidant Properties. Antioxidants 10, 

1129. https://doi.org/10.3390/antiox10071129 

Boo, Y.C., 2019. p-Coumaric Acid as An Active Ingredient in 

Cosmetics: A Review Focusing on its Antimelanogenic Effects. 

Antioxidants 8, 275. https://doi.org/10.3390/antiox8080275 

Brahs, A.B., Bolla, S.R., 2020. Histology, Nail. StatPearls. 

Brown, T.M., Krishnamurthy, K., 2018. Histology, Dermis. StatPearls. 

Bulengo-Ransby, S.M., Griffiths, C., Kimbrough-Green, C.K., Finkel, 

L.J., Hamilton, T.A., Ellis, C.N., Voorhees, J.J., 1993. Topical 

Tretinoin (Retinoic Acid) Therapy for Hyperpigmented Lesions 

Caused by Inflammation of the Skin in Black Patients. New 

England Journal of Medicine 328, 1438–1443. 

https://doi.org/10.1056/nejm199305203282002 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Callender, V.D., Baldwin, H., Cook-Bolden, F.E., Alexis, A.F., Stein 

Gold, L., Guenin, E., 2021. Effects of Topical Retinoids on Acne 

and Post-Inflammatory Hyperpigmentation in Patients with Skin of 

Color: A Clinical Review and Implications for Practice. Am J Clin 

Dermatol 23. https://doi.org/10.1007/s40257-021-00643-2 

Cancer, I.A. for R. on, 2012. Solar and Ultraviolet Radiation, 

www.ncbi.nlm.nih.gov. International Agency for Research on 

Cancer. 

Cardinali, G., Kovacs, D., Picardo, M., 2012. Mechanisms Underlying 

post-inflammatory hyperpigmentation: Lessons from Solar 

Lentigo. Ann Dermatol Venereol 139, S148–S152. 

https://doi.org/10.1016/s0151-9638(12)70127-8 

Chandra, M., Levitt, J., Pensabene, C., 2012. Hydroquinone Therapy for 

Post-inflammatory Hyperpigmentation Secondary to Acne: Not 

Just Prescribable by Dermatologists. Acta Dermato Venereologica 

92, 232–235. https://doi.org/10.2340/00015555-1225 

Chaowattanapanit, S., Silpa-archa, N., Kohli, I., Lim, H.W., Hamzavi, 

I., 2017. Postinflammatory hyperpigmentation: A comprehensive 

overview. J Am Acad Dermatol 77, 607–621. 

https://doi.org/10.1016/j.jaad.2017.01.036 

Clarys, P., Alewaeters, K., Lambrecht, R., Barel, A.O., 2000. Skin 

Color Measurements: Comparison between Three Instruments: the 

Chromameter®, the DermaSpectrometer® and the Mexameter®. 

Skin Research and Technology 6, 230–238. 

https://doi.org/10.1034/j.1600-0846.2000.006004230.x 

Cui, C.-Y., Schlessinger, D., 2015. Eccrine Sweat Gland Development 

and Sweat Secretion. Exp Dermatol 24, 644–650. 

https://doi.org/10.1111/exd.12773 

Darji, K., Varade, R., West, D., Armbrecht, E.S., Guo, M.A., 2017. 

Psychosocial Impact of Postinflammatory Hyperpigmentation in 

Patients with Acne Vulgaris. J Clin Aesthet Dermatol 10, 18–23. 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Davis, E.C., Callender, V.D., 2010. Postinflammatory 

Hyperpigmentation: a Review of the Epidemiology, Clinical 

features, and Treatment Options in Skin of Color. J Clin Aesthet 

Dermatol 3, 20–31. 

Desai, S.R., 2014. Hyperpigmentation Therapy: a review. J Clin Aesthet 

Dermatol 7, 13–7. 

Dong, X., Zhang, T., Wei, H., Dang, L., 2020. Stability of Sodium 

Ascorbyl Phosphate in the water-glycerol System. J Pharm Biomed 

Anal 181, 113103. https://doi.org/10.1016/j.jpba.2020.113103 

D’Orazio, J., Jarrett, S., Amaro-Ortiz, A., Scott, T., 2013. UV Radiation 

and the Skin. Int J Mol Sci 14, 12222–12248. 

https://doi.org/10.3390/ijms140612222 

Draelos, Z.D., 2022. Cosmetic Dermatology: Products and Procedures, 

3rd ed. CRC Press. 

Draelos, Z.D., Deliencourt‐Godefroy, G., Lopes, L., 2020. An Effective 

Hydroquinone Alternative for Topical Skin Lightening. J Cosmet 

Dermatol 19, 3258–3261. https://doi.org/10.1111/jocd.13771 

Farris, P.K., 2005. Topical Vitamin C. Dermatologic Surgery 31, 814–

818. https://doi.org/10.1111/j.1524-4725.2005.31725 

Field, A., 2024. Discovering Statistics Using IBM SPSS Statistics, 6th 

ed. SAGE Publications, Inc., London. 

Fitzpatrick, J.E., High, W.A., Kyle, W.L., 2018. Diffuse or Reticulated 

Erythema, in: Urgent Care Dermatology: Symptom-Based 

Diagnosis. Elsevier, pp. 51–62. https://doi.org/10.1016/b978-0-

323-48553-1.00004-5 

Fočo, A., Gašperlin, M., Kristl, J., 2005. Investigation of Liposomes as 

Carriers of Sodium Ascorbyl Phosphate for Cutaneous 

Photoprotection. Int J Pharm 291, 21–29. 

https://doi.org/10.1016/j.ijpharm.2004.07.039 

Fogacci, F., Rizzo, M., Krogager, C., Kennedy, C., Georges, C.M.G., 

Knežević, T., Liberopoulos, E., Vallée, A., Pérez-Martínez, P., 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Wenstedt, E.F.E., Šatrauskienė, A., Vrablík, M., Cicero, A.F.G., 

2020. Safety Evaluation of α-Lipoic Acid Supplementation: A 

Systematic Review and Meta-Analysis of Randomized Placebo-

Controlled Clinical Studies. Antioxidants 9, 1011. 

https://doi.org/10.3390/antiox9101011 

Fullerton, A., Fischer, T., Lahti, A., Wilhelm, K.-P., Takiwaki, H., 

Serup, J., 1996. Guidelines for Measurement Skin Colour and 

Erythema a Report from the Standardization Group of the 

European Society of Contact Dermatitis. Contact Dermatitis 35, 1–

10. https://doi.org/10.1111/j.1600-0536.1996.tb02258.x 

Garcia-Jimenez, A., Teruel-Puche, J.A., Berna, J., Rodriguez-Lopez, 

J.N., Tudela, J., Garcia-Canovas, F., 2017. Action of Tyrosinase on 

Alpha and Beta-Arbutin: a Kinetic Study. PLoS One 12. 

https://doi.org/10.1371/journal.pone.0177330 

Gold, M.H., Biron, J., 2011. Efficacy of a Novel Hydroquinone-free 

Skin-brightening Cream in Patients with Melasma. J Cosmet 

Dermatol 10, 189–196. https://doi.org/10.1111/j.1473-

2165.2011.00573.x 

Graham-Brown, R., Harman, K., Johnston, G., 2017. Dermatology: 

Lecture Notes, 11th ed. John Wiley & Sons, Ltd. 

Gromkowska‐Kępka, K.J., Puścion‐Jakubik, A., Markiewicz‐Żukowska, 

R., Socha, K., 2021. The Impact of Ultraviolet Radiation on Skin 

Photoaging — Review of in Vitro Studies. J Cosmet Dermatol 20, 

3427–3431. https://doi.org/10.1111/jocd.14033 

Herane, M.I., Orlandi, C., Zegpi, E., Valdés, P., Ancić, X., 2011. 

Clinical Efficacy of Adapalene (Differin®) 0.3% Gel in Chilean 

Women with Cutaneous Photoaging. Journal of Dermatological 

Treatment 23, 57–64. 

https://doi.org/10.3109/09546634.2011.631981 

Hernández, A.R., Vallejo, B., Ruzgas, T., Björklund, S., 2019. The 

Effect of UVB Irradiation and Oxidative Stress on the Skin 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Barrier—A New Method to Evaluate Sun Protection Factor Based 

on Electrical Impedance Spectroscopy. Sensors (Basel) 19. 

https://doi.org/10.3390/s19102376 

Herndon JR., J.H., Makino, E.T., Stephens, T.J., Mehta, R.C., 2014. 

Hydroquinone-free Skin Brightener System for the Treatment of 

Moderate-to-severe Facial Hyperpigmentation. J Clin Aesthet 

Dermatol 7, 27–31. 

Hoover, E., Aslam, S., Krishnamurthy, K., 2021. Physiology, Sebaceous 

Glands. StatPearls. 

Iheanacho, F., Vellipuram, A.R., 2020. Physiology, Mechanoreceptors. 

StatPearls. 

Ishikawa, Y., Niwano, T., Hirano, S., Numano, K., Takasima, K., 

Imokawa, G., 2019. Whitening Effect of L-Ascorbate-2-Phosphate 

Trisodium Salt on Solar Lentigos. Arch Dermatol Res 311, 183–

191. https://doi.org/10.1007/s00403-019-01892-2 

Johnson, C., Sinkler, M.A., Schmieder, G.J., 2020. Anatomy, Shoulder 

and Upper Limb, Nails. StatPearls. 

Juzeniene, A., Moan, J., 2012. Beneficial Effects of UV Radiation Other 

than via Vitamin D Production. Dermatoendocrinol 4, 109–117. 

https://doi.org/10.4161/derm.20013 

Kahuripan A, 2018. Badan POM Kuat Menuju Indonesia Hebat. 

Majalah Farmasetika 3, 69–72. 

Kalangi, S.J.R., 2014. Histofisiologi Kulit. Jurnal Biomedik (JBM) 5. 

https://doi.org/10.35790/jbm.5.3.2013.4344 

Kanwar, A.J., 2018. Skin Barrier Function. Indian J Med Res 147, 117–

118. https://doi.org/10.4103/0971-5916.232013 

Kaufman, B.P., Aman, T., Alexis, A.F., 2017. Postinflammatory 

Hyperpigmentation: Epidemiology, Clinical Presentation, 

Pathogenesis and Treatment. Am J Clin Dermatol 19, 489–503. 

https://doi.org/10.1007/s40257-017-0333-6 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Khan, H, Akhtar, N., Ali, A., 2016. Assessment of Combined Ascorbyl 

Palmitate (AP) and Sodium Ascorbyl Phosphate (SAP) on Facial 

Skin Sebum Control in Female Healthy Volunteers. Drug Res 67, 

52–58. https://doi.org/10.1055/s-0042-118171 

Khan, Hira, Akhtar, N., Khan, H.M.S., Arshad, A.I., Naeem, M., Sohail, 

M., Ali, A., Rasool, F., Nawaz, Z., 2016. Synergistic Effects of 

Ascorbyl Palmitate and Sodium Ascorbyl Phosphate Loaded in 

Multiple Emulsions on Facial Skin Melanin and Erythema Content. 

Biomedical Research 27. 

Kim, H., Choi, H.-R., Kim, D.-S., Park, K.-C., 2012. Topical 

Hypopigmenting Agents for Pigmentary Disorders and Their 

Mechanisms of Action. Ann Dermatol 24, 1. 

https://doi.org/10.5021/ad.2012.24.1.1 

Kim, J.Y., Dao, H., 2023. Physiology, Integument. StatPearls. 

Klock, J., Ikeno, H., Ohmori, K., Nishikawa, T., Vollhardt, J., 

Schehlmann, V., 2005. Sodium Ascorbyl Phosphate Shows In 

Vitro and In Vivo Efficacy in the Prevention and Treatment of 

Acne Vulgaris. Int J Cosmet Sci 27, 171–176. 

https://doi.org/10.1111/j.1467-2494.2005.00263.x 

Kubota, Y., Musashi, M., Nagasawa, T., Shimura, N., Igarashi, R., 

Yamaguchi, Y., 2019. Novel nanocapsule of α-lipoic acid reveals 

pigmentation improvement: α-Lipoic acid stimulates the 

proliferation and differentiation of keratinocyte in murine skin by 

topical application. Exp Dermatol 28, 55–63. 

https://doi.org/10.1111/exd.13828 

Kumano, Y., Sakamoto, T., Egawa, M., Iwai, I., Tanaka, M., 

Yamamoto, I., 1998. In Vitro and In Vivo Prolonged Biological 

Activities of Novel Vitamin C Derivative, 2-O-.ALPHA.-D-

Glucopyranosyl-L-Ascorbic Acid (AA-2G), in Cosmetic Fields. J 

Nutr Sci Vitaminol (Tokyo) 44, 345–359. 

https://doi.org/10.3177/jnsv.44.345 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Lajis, A.F.B., Hamid, M., Ariff, A.B., 2012. Depigmenting Effect of 

Kojic Acid Esters in Hyperpigmented B16F1 Melanoma Cells. J 

Biomed Biotechnol 2012, 952452. 

https://doi.org/10.1155/2012/952452 

Lawrence, E., Al Aboud, K.M., 2021. Postinflammatory 

Hyperpigmentation. StatPearls. 

Lyons, A.B., Narla, S., Torres, A.E., Parks‐Miller, A., Kohli, I., Ozog, 

D.M., Lim, H.W., Hamzavi, I.H., 2020. Skin and Eye Protection 

against Ultraviolet C from Ultraviolet Germicidal Irradiation 

Devices during the COVID‐19 Pandemic. Int J Dermatol 60, 391–

393. https://doi.org/10.1111/ijd.15255 

Madireddy, S., Crane, J.S., 2024. Hypopigmented Macules. 

Maeda, J., Allum, A.J., Mussallem, J.T., Froning, C.E., Haskins, A.H., 

Buckner, M.A., Miller, C.D., Kato, T.A., 2020. Ascorbic Acid 2-

Glucoside Pretreatment Protects Cells from Ionizing Radiation, 

UVC, and Short Wavelength of UVB. Genes (Basel) 11, 238. 

https://doi.org/10.3390/genes11030238 

Makino, E.T., Herndon, J.H., Sigler, M.L., Gotz, V., Garruto, J., Mehta, 

R.C., 2012. Clinical Efficacy and Safety of a Multimodality Skin 

Brightener Composition Compared with 4% Hydroquinone. J 

Drugs Dermatol 11, 1478–1482. 

Makrantonaki, E., Ganceviciene, R., Zouboulis, C.C., 2011. An Update 

on the Role of the Sebaceous Gland in the Pathogenesis of Acne, 

Dermato-Endocrinology. Springer Science & Business Media, Inc. 

https://doi.org/10.4161/derm.3.1.13900 

Maranduca, M., Branisteanu, Daciana, Serban, D., Branisteanu, Daniel, 

Stoleriu, G., Manolache, N., Serban, I., 2019. Synthesis and 

Physiological Implications of Melanic Pigments (Review). Oncol 

Lett 17. https://doi.org/10.3892/ol.2019.10071 

Martel, J.L., Miao, J.H., Badri, T., 2019. Anatomy, Hair Follicle. 

StatPearls. 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Matias, A.R., Ferreira, M., Costa, P., Neto, P., 2015. Skin colour, Skin 

Redness and Melanin Biometric Measurements: Comparison Study 

between Antera®3D, Mexameter®and Colorimeter®. Skin 

Research and Technology 21, 346–362. 

https://doi.org/10.1111/srt.12199 

Mendoza, C.G., Singzon, I.A., Handog, E.B., 2014. A Randomized, 

Double-Blind, Placebo-Controlled Clinical Trial on the Efficacy 

and Safety of 3% Rumex Occidentalis Cream versus 4% 

Hydroquinone Cream in the Treatment of Melasma among 

Filipinos. Int J Dermatol 53, 1412–1416. 

https://doi.org/10.1111/ijd.12690 

Merinville, E., Byrne, A.J., Visdal-Johnsen, L., Bouvry, G., Gillbro, 

J.M., Rawlings, A. V, Laloeuf, A., 2012. Clinical Evaluation of a 

Dioic acid-based Formulation on Facial Skin in an Indian 

Population. Int J Cosmet Sci 34, 575–581. 

https://doi.org/10.1111/ics.12002 

Miyai, E., Yanagida, M., Akiyama, J., Yamamoto, I., 1997. Ascorbic 

Acid 2-O-ɑ-Glucoside-Induced Redox Modulation in Human 

Keratinocyte Cell Line, SCC: Mechanisms of Photoprotective 

Effect against Ultraviolet Light B. Biol Pharm Bull 20, 632–636. 

https://doi.org/10.1248/bpb.20.632 

Miyai, E., Yanagida, M., Akiyama, J., Yamamoto, I., 1996. Ascorbic 

Acid 2-O-ɑ-Glucoside, a Stable Form of Ascorbic Acid, Rescues 

Human Keratinocyte Cell Line, SCC, from Cytotoxicity of 

Ultraviolet Light B. Biol Pharm Bull 19, 984–987. 

https://doi.org/10.1248/bpb.19.984 

Moy, A.J., Tunnell, J.W., 2016. Diffuse Reflectance Spectroscopy and 

Imaging, in: Imaging in Dermatology. Elsevier Inc., pp. 203–215. 

https://doi.org/10.1016/b978-0-12-802838-4.00017-0 

Murphrey, M.B., Agarwal, S., Zito, P.M., 2023. Anatomy, Hair. 

StatPearls. 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Murphrey, M.B., Miao, J.H., Zito, P.M., 2022. Histology, Stratum 

Corneum. StatPearls. 

Nafisi, S., Maibach, H.I., 2018. Skin Penetration of Nanoparticles. 

Emerging Nanotechnologies in Immunology 3, 47–88. 

https://doi.org/10.1016/B978-0-323-40016-9.00003-8 

Nautiyal, A., Wairkar, S., 2021. Management of Hyperpigmentation: 

Current Treatments and Emerging Therapies. Pigment Cell 

Melanoma Res 34. https://doi.org/10.1111/pcmr.12986 

Nguyen, A. V, Soulika, A.M., 2019. The Dynamics of the Skin’s 

Immune System. Int J Mol Sci 20, 1811. 

https://doi.org/10.3390/ijms20081811 

Ortonne, J.P., 2012. Normal and Abnormal Skin Color. Ann Dermatol 

Venereol 139, S125–S129. https://doi.org/10.1016/S0151-

9638(12)70123-0 

Owolabi, J.O., Fabiyi, O.S., Adelakin, L.A., Ekwerike, M.C., 2020. 

Effects of Skin Lightening Cream Agents – Hydroquinone and 

Kojic Acid, on the Skin of Adult Female Experimental Rats</p>. 

Clin Cosmet Investig Dermatol Volume 13, 283–289. 

https://doi.org/10.2147/ccid.s233185 

Pandey, A., Jatana, G.K., Sonthalia, S., 2019. Cosmeceuticals. 

StatPearls. 

Pascalau, R., Kuruvilla, R., 2020. A Hairy End to a Chilling Event. Cell 

182, 539–541. https://doi.org/10.1016/j.cell.2020.07.004 

Patel, B.C., Treister, A.D., McCausland, C., Lio, P.A., Jozsa, F., 2023. 

Anatomy, Skin, Sudoriferous Gland. StatPearls. 

Piérard, G.E., Piérard-Franchimont, C., Paquet, P., Quatresooz, P., 

2009. Spotlight on Adapalene. Expert Opin Drug Metab Toxicol 5, 

1565–1575. https://doi.org/10.1517/17425250903386269 

Piskin, S., Uzunali, E., 2007. A Review of the Use of Adapalene for the 

Treatment of Acne Vulgaris. Ther Clin Risk Manag 3, 621–624. 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Proksch, E., 2018. pH in nature, Humans and Skin. J Dermatol 45, 

1044–1052. https://doi.org/10.1111/1346-8138.14489 

Repert, S., Matthes, S., Rozhon, W., 2022. Quantification of Arbutin in 

Cosmetics, Drugs and Food Supplements by Hydrophilic-

Interaction Chromatography. Molecules 27, 5673. 

https://doi.org/10.3390/molecules27175673 

Rusu, A., Tanase, C., Pascu, G.-A., Todoran, N., 2020. Recent 

Advances regarding the Therapeutic Potential of Adapalene. 

Pharmaceuticals 13, 217. https://doi.org/10.3390/ph13090217 

Sachdev, M., Khunger, N., 2023. Essentials for Aesthetic Dermatology 

in Ethnic Skin, CRC Press eBooks. Taylor & Francis Group. 

https://doi.org/10.1201/9780429243769 

Saeedi, M., Eslamifar, M., Khezri, K., 2019. Kojic Acid Applications in 

Cosmetic and Pharmaceutical Preparations. Biomedicine & 

Pharmacotherapy 110, 582–593. 

https://doi.org/10.1016/j.biopha.2018.12.006 

Salehi, B., Berkay Yılmaz, Y., Antika, G., Boyunegmez Tumer, T., 

Fawzi Mahomoodally, M., Lobine, D., Akram, M., Riaz, M., 

Capanoglu, E., Sharopov, F., Martins, N., C. Cho, W., Sharifi-Rad, 

J., 2019. Insights on the Use of α-Lipoic Acid for Therapeutic 

Purposes. Biomolecules 9, 356. 

https://doi.org/10.3390/biom9080356 

Sangha, A.M., 2021. Managing Post-inflammatory Hyperpigmentation 

in Patients with Acne. J Clin Aesthet Dermatol 14, S24–S26. 

Sarkar, R., Arora, P., Garg, Kv., 2013. Cosmeceuticals for 

Hyperpigmentation: What Is Available? J Cutan Aesthet Surg 6, 4. 

https://doi.org/10.4103/0974-2077.110089 

Schwartz, C., Jan, A., Zito, P.M., 2022. Hydroquinone. StatPearls. 

Shroot, B., Michel, S., 1997. Pharmacology and Chemistry of 

Adapalene. J Am Acad Dermatol 36, S96–S103. 

https://doi.org/10.1016/S0190-9622(97)70050-1 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Silpa-archa, N., Kohli, I., Chaowattanapanit, S., Lim, H.W., Hamzavi, 

I., 2017. Postinflammatory Hyperpigmentation: a Comprehensive 

Overview. J Am Acad Dermatol 77, 591–605. 

https://doi.org/10.1016/j.jaad.2017.01.035 

Smith, W.P., 1996. Epidermal and Dermal Effects of Topical Lactic 

Acid. J Am Acad Dermatol 35, 388–391. 

https://doi.org/10.1016/S0190-9622(96)90602-7 

Sudo, M., Fujimoto, K., 2022. Traveling Wave of Inflammatory 

Response to Regulate the Expansion or Shrinkage of Skin 

Erythema. PLoS One 17, e0263049. 

https://doi.org/10.1371/journal.pone.0263049 

Takiwaki, H., Shirai, S., Kohno, H., Soh, H., Arase, S., 1994. The 

Degrees of UVB-Induced Erythema and Pigmentation Correlate 

Linearly and Are Reduced in a Parallel Manner by Topical Anti-

Inflammatory Agents. Journal of Investigative Dermatology 103, 

642–646. https://doi.org/10.1111/1523-1747.ep12398276 

Tang, S.-C., Yang, J.-H., 2018. Dual Effects of Alpha-Hydroxy Acids 

on the Skin. Molecules : A Journal of Synthetic Chemistry and 

Natural Product Chemistry 23. 

https://doi.org/10.3390/molecules23040863 

Thawabteh, A.M., Jibreen, A., Karaman, D., Thawabteh, A., Karaman, 

R., 2023. Skin Pigmentation Types, Causes and Treatment—A 

Review. Molecules 28, 4839. 

https://doi.org/10.3390/molecules28124839 

Tolaymat, L., Dearborn, H., Zito, P.M., 2020. Adapalene. StatPearls. 

Toxicology, A.C. of, 2005. Final Report of the Safety Assessment of L-

Ascorbic Acid, Calcium Ascorbate, Magnesium Ascorbate, 

Magnesium Ascorbyl Phosphate, Sodium Ascorbate, and Sodium 

Ascorbyl Phosphate as Used in Cosmetics1. Int J Toxicol 24, 51–

111. https://doi.org/10.1080/10915810590953851 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Treesirichod, A., Chansakulporn, S., Wattanapan, P., 2014. Correlation 

Between Skin Color Evaluation by Skin Color Scale Chart and 

Narrowband Reflectance Spectrophotometer. Indian J Dermatol 59, 

339. https://doi.org/10.4103/0019-5154.135476 

Tu, P., Li, G., Zhu, X., Zheng, J., Wong, W., 2001. A Comparison of 

Adapalene Gel 0.1% vs. Tretinoin Gel 0.025% in the Treatment of 

Acne Vulgaris in China. Journal of the European Academy of 

Dermatology and Venereology 15, 31–36. 

https://doi.org/10.1046/j.0926-9959.2001.00010.x 

Unno, T., Ito, F., Sagesaka, Y.M., 2009. ɑ-Lipoic Acid Inhibits 

Melanogenesis in Three-dimensional Human Skin Model. Food Sci 

Technol Res 15, 537–540. https://doi.org/10.3136/fstr.15.537 

Videira, I.F. dos S., Moura, D.F.L., Magina, S., 2013. Mechanisms 

Regulating Melanogenesis. An Bras Dermatol 88, 76–83. 

https://doi.org/10.1590/s0365-05962013000100009 

Wang, P.-W., Hung, Y.-C., Lin, T.-Y., Fang, J.-Y., Yang, P.-M., Chen, 

M.-H., Pan, T.-L., 2019. Comparison of the Biological Impact of 

UVA and UVB upon the Skin with Functional Proteomics and 

Immunohistochemistry. Antioxidants 8, 569. 

https://doi.org/10.3390/antiox8120569 

Wardhani, P.H., Rahmadewi, R., 2016. Treatment Options for 

Postinflammatory Hyperpigmentation in Color Skin. Berkala Ilmu 

Kesehatan Kulit dan Kelamin 28, 243–250. 

https://doi.org/10.20473/bikk.V28.3.2016.243-250 

Weber, R.W., 2014. Allergen of the Month—Western Dock. Annals of 

Allergy, Asthma & Immunology 112, A13–A13. 

https://doi.org/10.1016/j.anai.2014.02.007 

Weedon, D., 2010. Tumors of Cutaneous Appendages. Elsevier eBooks 

7, 757-807.e38. https://doi.org/10.1016/b978-0-7020-3485-

5.00034-6 

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

 

Wolber, R., Schlenz, K., Wakamatsu, K., Smuda, C., Nakanishi, Y., 

Hearing, V.J., Ito, S., 2008. Pigmentation Effects of solar-

simulated Radiation as Compared with UVA and UVB Radiation. 

Pigment Cell Melanoma Res 21, 487–491. 

https://doi.org/10.1111/j.1755-148x.2008.00470.x 

Xing, X., Dan, Y., Xu, Z., Xiang, L., 2022. Implications of Oxidative 

Stress in the Pathogenesis and Treatment of Hyperpigmentation 

Disorders. Oxid Med Cell Longev 2022, 1–12. 

https://doi.org/10.1155/2022/7881717 

Yamaguchi, Y., Hearing, V.J., 2014. Melanocytes and Their Diseases. 

Cold Spring Harb Perspect Med 4. 

https://doi.org/10.1101/cshperspect.a017046 

Yamamoto, I., Muto, N., 1992. Bioavailability and Biological Activity 

of L-Ascorbic Acid 2-O-α-Glucoside. J Nutr Sci Vitaminol 

(Tokyo) 38, 161–164. https://doi.org/10.3177/jnsv.38.special_161 

Yardman‐Frank, J.M., Fisher, D.E., 2020. Skin Pigmentation and Its 

control: from Ultraviolet Radiation to Stem Cells. Exp Dermatol 

30, 560–571. https://doi.org/10.1111/exd.14260 

Yoham, A.L., Casadesus, D., 2021. Tretinoin. StatPearls. 

Yousef, H., Alhajj, M., Sharma, S., 2020. Anatomy, Skin (Integument), 

Epidermis. StatPearls. 

  

  

The Effects of Non-Hydroquinone Skin Whitening Products on Melanoderma and Erythema Index in
UVB-Induced Hyperpigmentation Patients
Nayla Eliza Hanavia, dr. Agnes Rosarina Prita Sari, M. Phil, Sp.DVE, dr. Likke Prawidya Putri, M.P.H., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


