OPTIMASI FORMULA GEL 4-HIDROKSIKALKON DENGAN METODE SIMPLEX LATTICE DESIGN
SERTA UJI AKTIVITAS

SEBAGAI TABIR SURYA SECARA IN VITRO

HANA ANISA FATIMI, Dr. apt. Abdul Karim Zulkarnain, M.Si., S.E.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

O
UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abid, A.R., Marciniak, B., Pedzinski T., dan Shahid, M., 2017, Photo-stability and
Photo-sensitizing Characterization of Selected Sunscreens Ingredients,
Journal of Photochemistry and Photobiology A: Chemistry, 332, 241-250.

Adnan, J., 2016, Formulasi Gel Ekstrak Daun Beluntas (Pluceaindicaless) dengan
Na-CMC sebagai basis Gel, Journal of Pharmaceutical Science and Herbal
Technology, 1 (1), 41-44.

Afianti, H.P., dan Murrukmihadi, M., 2015, Pengaruh Variasi Kadar Gelling Agent
HPMC Terhadap Sifat Fisik dan Aktivitas Antibakteri Sediaan Gel Ekstrak
Etanolik Daun Kemangi (Ocimum basilicum L. forma citratum Back.,
Majalah Farmaseutik, 11 (2), 307-315.

Agoes, G., dan Darijanto, S.T., 1993, Teknologi Farmasi Likuida Dan Semi Solida,
112, Pusat Antar Universitas Bidang Ilmu Hayati ITB, Bandung.

Aliu, A.O., Guo, J., Wang, S., dan Zhao, X., 2016, Hydraulic Fracture Fluid for Gas
Reservoirs in Petroleum Engineering Application Using Sodium Carboxy
Methyl Cellulose as Gelling agent, Journal of Natural Gas Science and
Engineering, 32, 491-500.

Anderson, M.J., dan Whitcomb, P.J., 1996, Optimize Your Process-Optimization
Efforts, Chemical Engineering Progress, 92 (12), 51-61.

Anggraeni, Y., Hendradi, E., dan Purwanti, T., 2012, Karakteristik Sediaan dan
Pelepasan Natrium Diklofenak dalam Sistem Niosom dengan Basis Gel
Carbomer 940, PharmaScientia, 1 (1), 1-10.

Anonim, 2016, Material Safety Data Sheet Chalcone,
https://www.extrasynthese.com/media/extrasynthese/MSDS/GBR/1041.pdf?
date=20160621065727, 16 Februari 2019.

Anonim, 2018, 4-Hydroxychalcone,
https://pubchem.ncbi.nlm.nih.gov/compound/4-Hydroxychalcone# section=
Top, 16 Februari 2019.

Ansel, H.C., 1989, Pengantar Bentuk Sediaan Farmasi, diterjemahkan oleh Farida
Ibrahim, Asmanizar, lis Aisyah, Edisi Keempat, Ul Press, Jakarta.

Ansel, H.C., Allen, L.V., and Popovich, N.G., 1999, Pharmaceutical Dosage
Forms and Drug Delivery Systems, 7" Ed., Lippincot Williams and Wilkins,
Philadelphia.

Armstrong, N.A., and James, K.C., 1996, Pharmaceutical Experimental Design
and Interpretation, 205-222, Taylor and Francis, London.

Balsam, M.S., dan Sagarin, E., 1972, Cosmetics: Science and Technology, 2" Ed.,
Volume 1-3, Interscience Publishers Inc., New York.

Baron, E., dan Sugss A.K., 2014, Introduction of Photobiology, Clinics in
Dermatology, 32, 255-266.



OPTIMASI FORMULA GEL 4-HIDROKSIKALKON DENGAN METODE SIMPLEX LATTICE DESIGN
SERTA UJI AKTIVITAS

SEBAGAI TABIR SURYA SECARA IN VITRO

HANA ANISA FATIMI, Dr. apt. Abdul Karim Zulkarnain, M.Si., S.E.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

O
UNIVERSITAS
GADJAH MADA

Bayer, R., dan Knarr, M., 2012, Thermal Precipitation or Gelling Behaviour of
Dissolved Methylcellulose (MC) Derivates-Behaviour in Water and
Influence on the Extrusion of Ceramic Pastes Part 1: Fundamentals of MC-
Derivates, Journal of the European Ceramic Society, 32 (5), 1007-1018.

Benavides, S., Villalobos-Carnavajal, R., dan Reyes, J.E., 2012, Physical,
Mechanical and Antibacterial Properties of alginat film: Effect of the
Crosslink Degree and Oregano Essential Oil Concentration, J.Food Eng, 110
(2): 232-239.

Bolton, S., dan Bon, C., 1997, Pharmaceutical Statistic: Practical and Clinical
Applications, 3" Ed., CRC Press, Florida.

Bolton, S., dan Bon, C., 2009, Pharmaceutical Statistic: Practical and Clinical
Applications, 5" Ed., CRC Press, Florida.

Cefali, L.C., Ataide, J.A., Moriel, P., Foglio, M.A., dan Mazzola, P.G., 2016, Plant-
based Active Photoprotectants for Sunscreens, International Journal of
Cosmetic Science, 38 (4), 346-353.

Chavan, B.B., Gadekar, A.S., Mehta, P.P., Vawhal, P.K., Kolsure, A.K., dan
Chabukswar, A.R., 2016, Synthesis and Medicinal Significance of Chalcones
- A Review, Asian Journal of Biomedical and Pharmaceutical Sciences, 6
(56), 1-7.

Chen, M., Theander, T.G., Christensen, S.B., Hviid, L., Zhai, L., dan Kharazmi, A.,
1994, Licochalcone A, A New Antimalarial Agent, Inhibits In Vitro Growth
of the Human Malaria Parasite Plasmodium falciparum and Protects Mice
from P. Yoelii Infection, Antimicrobial Agents and Chemotherapy, 38 (7),
1470-1475.

Cumpelik, B.M., 1972, Analytical Procedures and Evaluation of Sunscreen,
Journal of the Society of Cosmetic Chemists, 23 (6), 333-345.

Depkes RI, 2014, Farmakope Indonesia, Edisi Kelima, Kementrian Kesehatan
Republik Indonesia, Jakarta.

Dharmalingam K., dan Anandalakshmi R., 2019, Fabrication, characterization and
Drug Loading Efficiency of Citric Acid Crosslinked NaCMC-HPMC
hydrogel films for Wound Healing Drug Delivery Applications, International
Journal of Biological Macrormolecules, 134, 815-829.

Diaz, J.H., dan Nesbitt, L.T., 2013, Sun Exposure Behavior and Protection:
Recommendations for Travelers, Journal of Travel Medicine, 20 (2), 108-
118.

Draelos, Z.D., and Lauren A.T., 2006, Cosmetic Formulation of Skin Care Product,
Taylor and Francis Group, New York.

Dutra, E.A., Oliveira, D.A.G.C., Kedor-Hackmann, E.R.M., dan Santoro,
M.I.R.M., 2004, Determination of Sun Protecting Factor (SPF) of Sunscreen
by Ultraviolet Spectrophotometry, Brazilian Journal of Pharmaceutical and
Sciences, 40 (3), 381-385.



OPTIMASI FORMULA GEL 4-HIDROKSIKALKON DENGAN METODE SIMPLEX LATTICE DESIGN
SERTA UJI AKTIVITAS
)\ SEBAGAI TABIR SURYA SECARA IN VITRO
HANA ANISA FATIMI, Dr. apt. Abdul Karim Zulkarnain, M.Si., S.E.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

Elavarasan, M., Thendral, M.T., dan Shafi, S.S., 2018, Synthesis, Characterisation
and Antimicrobial Activity of Some New Chalcones, International Journal
of Pharmaceutical Sciences and Research, 9 (5), 1969-1973.

Fitrianingsih, V., 2018, Optimasi Gelling Agent Karbopol, CMC Natrium, dan
Gelatin Serta Uji Aktivitas Gel 3-Nitrokalkon Sebagai Tabir Surya Secara In
Vitro, Skripsi, Fakultas Farmasi Universitas Gadjah Mada, Yogyakarta.

Garg, A., Aggarwal, D., Garg, S., dan Singla, A.K., 2002, Spreading of Semisolid
Formulations An Update, http://alfresco.ubm-
us.net/alfresco_images/pharma/2014/08/22/c0e3f115-2d30-47c3-8a80-
c478037fd1cf/article-30365.pdf, 17 Februari 2019.

Gasparno, F.P., Nash, J.F., dan Mitchnick, M., 1998, A Review of Sunscreen Safety
and Efficacy, Photochemistry and Photobiology, 68 (3), 243-256.

Goswami, P.K., Oshiwara, dan Jogeshwari, 2013, Natural Sunscreen Agents: A
Review, Scholars Academia Journal of Pharmacy, 2 (6), 458-463.

Holland, S., Tuck, C., dan Foster, T., 2018, Fluid Gels: a New Feedstock for High
Viscosity Jetting, Food Biophysics, 13, 175-185.

Huichao, W., Shouying, D., Yang, L., Ying, L., dan Di, W., 2014, The Application
of Biomedical Polymer Material Hydroxy Propyl Methyl Cellulose (HPMC)
in Pharmaceutical Preparations, Journal of Chemical and Pharmaceutical
Research, 6 (5), 155-160.

Iswandana, R., dan Sihombing, L.K.M., 2017, Formulasi, Uji Stabilitas Fisik, dan
Uji Aktivitas Secara In Vitro Sediaan Spray Antibau Kaki yang Mengandung
Ekstrak Etanol Daun Sirih (Piper betle L.), Pharmaceutical Sciences and
Research, 4 (3), 121-131.

Kaimal, S., dan Abraham, A., 2011, Sunscreen, Indian Journal of Dermatology
Venereology and Leprology, 77, 238-243.

Kibbe, A., H., 2004, Handbook of Pharmaceutical Excipients, Third Edition, 18-
19, 462-469, 629-631, Pharmaceutical Press, London.

Kim, Y.H., Kim, J., Park, H., dan Kim, H.P., 2007, Anti-Inflammatory Activity of
the Synthetic Chalcone Derivates: Inhibition of Inducible Nitric Oxide
Production from Lipopolysaccharide-Treated RAW 264.7 Cells, Biologycal
Pharmaceutical Bulletin, 30 (8), 1450-1455.

Kockler, J., Oelgemoller, M., Robertson, S., dan Glass, B.D., 2012, Photostability
of Sunscreens, Journal of Photochemistry and Photobiology C:
Photochemistry Reviews, 13 (1), 91-110.

Kuncari, E.S., Iskandarsyah dan Praptiwi, 2014, Evaluasi, Uji Stabilitas Fisik dan
Sineresis Sediaan Gel yang mengandung Minoksidil, Apigenin, dan Perasan
Herba Seledri (Apium graveolens L.), Buletin Penelitian Kesehatan, 42 (4),
213-222.



OPTIMASI FORMULA GEL 4-HIDROKSIKALKON DENGAN METODE SIMPLEX LATTICE DESIGN
SERTA UJI AKTIVITAS

SEBAGAI TABIR SURYA SECARA IN VITRO

HANA ANISA FATIMI, Dr. apt. Abdul Karim Zulkarnain, M.Si., S.E.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

O
UNIVERSITAS
GADJAH MADA

Latimer, G., (editor), 2012, Official Methods of Analysis Of AOAC International,
19" edition, AOAC international, Gaithersburg Md.

Li, L., Thangamathesvaran, P.M., Yue, C.Y., Tam, K.C., Hu, X,, dan Lam, Y.C.,
2001, Gel Network Structure of Methylcellulose in Water, Langmuir, 17 (26),
8062-8068.

Loden, M., 2009, Hydrating Substance in Handbook of Cosmetic Science and
Technology, 3" Ed., 107, Informa Healthcare USA, New York.

Mahato, R.I., dan Narang, A.S., 2011, Pharmaceutical Dosage Forms and Drug
Delivery, 2" Ed., 376, CRC Press, Florida.

Mansur, J.S., Breder, M.N.R., Mansur, M.C.A., dan Azulay, R.D., 1986,
Determination of Sun Protection Factor by Spectrophotometry, Anais
Brasileiros de Dermatologia, 61 (3), 121-124.

Mappa, T., Edy, HJ., dan Kojong, N., 2013, Formulasi Gel Ekstrak Daun
Sasaladahan (Peperomia pellucida (L.) H.B.K) dan Uji Efektivitasnya
Terhadap Luka Bakar Pada Kelinci (Oryctolagus Cuniculus), Pharmacon
Jurnal llmiah Farmasi Unstrat, 2 (2), 49-55.

Marchaban, Fudholi, A., Sulaiman, T.N.S., Mufrod, Martin, R., dan Bestari, A.N.,
2016, Seri Buku Petunjuk Praktikum Teknologi Farmasi: Teknologi
Formulasi Sediaan Cair Semi Padat, Laboratorium Teknologi Farmasi
Fakultas Farmasi Universitas Gadjah Mada, Yogyakarta.

Martin, A.J., Swarbick dan Cammarata, A., 1993, Farmasi Fisik, Edisi Ketiga, Jilid
Kedua, Ul Press, Jakarta

Mishra, A.K., Mishra, A., dan Chattopadhhyay, O., 2012, Assesment of In Vitro
Sun Protection Factor of Calendula Officinalis L. (Aseteraceae) Essential Oil
Formulation, Journal of Young Pharmacist, 4 (1), 17-21.

Mollet, H. dan Grubenmann, A., 2001, Formulation Technology, Emulsion,
Suspension, Solid Forms, Wiley-Vch, Toronto.

Murphy, G.M., 1999, Sunblock Mechanisms of Action, Photodermatology
Photoimmunology Photomedicine, 15, 34-36.

Nasatto, P., Pignon, F., Silveira, J., Duarte, M., Noseda, M., dan Rinaudo, M., 2015,
Methylcellulose, a Cellulose Derivative with Original Physical Properties and
Extended Applications, Polymers, 7 (5), 777-803.

Nisa, O.N.L, Hermadi, A.V.L, Khoiriyah, H., Purwojati, N., dan Ashar N., 2017,
Uji Stabilitas Pada Gel Ekstrak Daun Pisang (Gelek Usang), University
Research Colloquium 2017 Universitas Muhammadiyah Magelang, ISSN
2407-9189, 223-227.



OPTIMASI FORMULA GEL 4-HIDROKSIKALKON DENGAN METODE SIMPLEX LATTICE DESIGN
SERTA UJI AKTIVITAS
)\ SEBAGAI TABIR SURYA SECARA IN VITRO
HANA ANISA FATIMI, Dr. apt. Abdul Karim Zulkarnain, M.Si., S.E.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

Nusantoro, B.P., Haryadi dan Supriyadi, 1998, Pengaruh Jenis Pengekstrak dan
Jenis Pati terhadap Sifat Gel Cincau yang Dibuat dengan Ekstraksi dan
Pemasakan Optimal, Agritech, 18 (4), 24-28.

Owen, S., 2006, Material Safety Data  Sheet Chalcone,
https://www.spectrumchemical.com/MSDS/3505C.PDF, 16 Februari 2019.

Palm, M.D., dan O’Donogue, M.N., 2007, Update on Photoprotection,
Dermatologic Therapy, 20 (5), 360-376.

Pangestiti, S., 2016, Nanoselulosa Bagas Tebu sebagai Bahan Baku Hidroksipropil
Metil Selulosa (HPMC), Skripsi, Fakultas Matematika dan llmu Pengetahuan
Alam Institut Pertanian Bogor, Bogor.

Polavka, J., Uher, M., Lapcik, L., Ceppan, M., Valasek, J., dan Havlinova, B., 1980,
Crosslinking of Polymers by The Effect of Ultraviolet Radiation Crosslinking
of polyvinyl alcohol) in The Presence of Terephthalic Aldehyde, Chemicke
Zvesti, 34 (6), 780-787.

Pratama, W.A., dan Zulkarnain, A.K., 2015, Uji SPF In Vitro dan Sifat Fisik
Beberapa Produk Tabir Surya yang Beredar di Pasaran, Majalah Farmasetik,
11 (1), 275-283.

Pratiwi, S., dan Husni, H., 2017, Artikel Tinjauan: Potensi Penggunaan
Fitokonstituen Tanaman Indonesia sebagai Bahan Aktif Tabir Surya,
Farmaka, 15 (4), 18-25.

Puspitasari, A.D., Mulangsari, D.K., dan Herlina, 2018, Formulasi Krim Tabir
Surya Ekstrak Etanol Daun Kersen (Muntingia calabura L.) untuk Kesehatan
Kulit, Media Litbangkes, 28 (4), 263-270.

Romanhole, R.C., Ataide, J.A., Cefali, L.C., Moriel, P., dan Mazzola, P.G., 2016,
Photostability Study of Commercial Sunscreens Submitted to Artificial UV
Irradiation and/or Fluorescent Radiation, Journal of Photochemistry and
Photobiology B: Biology, 162, 45-49.

Rowe, R.C., Shesky, P.J., dan Quinn, M.E., 2009, Handbook of Pharmaceutical
Excipient, 6" Ed, Pharmaceutical Press. Inc, London.

Saewan, N., dan Jimtaisong, A., 2013, Photoprotection of Natural Flavonoids,
Journal of Applied Pharmaceutical Science, 3 (9), 129-141.

Salvador, A., dan Chisvert, A., 2005, Sunscreen Analysis A Critical Survey on UV
Filter Determination, Analytica Chimica Acta, 537, 1-14.

Samantha, L., Schneider M.D., dan Lim, H.W., 2019, Review of Environmental
Effects of Oxybenzone and Other Sunscreen Active Ingredients, Journal of
the American Academy and Dermatology, 80 (1), 266-271.

Sarkar, N, 1979, Thermal Gelation Properties of Methyl and Hydroxypropyl
Methylcellulose, Journal of Applied Polymer Science, 24 (4), 1073-1087.



OPTIMASI FORMULA GEL 4-HIDROKSIKALKON DENGAN METODE SIMPLEX LATTICE DESIGN
SERTA UJI AKTIVITAS

SEBAGAI TABIR SURYA SECARA IN VITRO

HANA ANISA FATIMI, Dr. apt. Abdul Karim Zulkarnain, M.Si., S.E.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

O
UNIVERSITAS
GADJAH MADA

Sherafudeen, S.P., dan Vasantha, P.V., 2015, Development and Evaluation of in
situ nasal gel formulation of loratadine, Research in Pharmaceutical Sciences,
10(6), 466-476. Retrived from
https://www.ncbi.nlm.nih.gov/pubmed/26779266.

Shovyana, H.H., dan Zulkarnain, A.K., 2013, Physical Stability and Activity of
Cream W/O Ethanolic Fruit Extract of Mahkota Dewa (Phaleria macrocarpa
(scheff.) Boerl,) as a Sunscreen, Traditional Medicine Journal, 18 (2), 109-
117.

Sinko, P.J., 2006, Martin’s Physical Pharmacy and Pharmaceutical Science:
Physical Chemical and Biopharmaceutical Principle in the Pharmaceutical
Science, 5" Ed., Lippincott Williams and Wilkins, Philadelphia.

Su’aida, N., Sari, D.I., dan Fitriana, M., 2017, Optimasi Sediaan Gel Fraksi Etil
Asetat Buah Kasturi (Mangifera casturi Kosterm.) dengan Kombinasi Basis
CMC-Na dan Carbopol Menggunakan Metode Simplex Lattice Design,
Journal of Current Pharmaceutical Sciences, 1 (1), 19-24.

Suwito, H., Jumina, Mustofa, Kristanti, N.A., dan Puspaningsih, N.N.T., 2014,
Chalcones: Synthesis, Structure, Diversity and Pharmacological Aspects,
Journal of Chemical and Pharmaceutical Research, 6 (5), 1076-1088.

Swetha, C.H., Velmurugun, S., Raju, P.N., dan Reddy, G.N., 2013, Formulation
and Evaluation of Clarithomycin Topical Gel, International Journal of Drug
Development and Research, 5 (4), 194-202.

Voigt, R., 1984, Buku Pelajaran Teknologi Sediaan Farmasi, diterjemahkan oleh
Soendani, N.S., dan Mahtilda, Gadjah Mada University Press, Yogyakarta.

Wang, Q., dan Li, L., 2005, Effects of Molecular Weight on Thermoreversible
Gelation and Gel Elasticity of Methylcellulose in Aqueous Solution,
Carbohydrate Polymers, 62 (3), 232-238.

Wasitaatmadija, S.M., 1997, Penuntun Ilmu Kosmetik, Ul Press, Jakarta.

Wilkinson, J.B., dan Moore, R.J., 1982, Harry’s Cosmeticology, 7" Ed., Chemical
Publishing Company, New York.

Wilson, B.D., Moon, S., dan Armstrong, F., 2012, Comprehensive Review of
Ultraviolet Radiation and the Current Status on Sunscreens, Journal of
Clinical and Aesthetic Dermatology, 5 (9): 18-23.

Xu, H.X., Wan, M., Dong, H., But, P.P., dan Foo, L.Y., 2000, Inhibitory of
Flavonoids and Tannins Against HIV-1 Protease, Biological Pharmaceutical
Bulletin, 23 (9), 1072-1076.



OPTIMASI FORMULA GEL 4-HIDROKSIKALKON DENGAN METODE SIMPLEX LATTICE DESIGN
SERTA UJI AKTIVITAS

SEBAGAI TABIR SURYA SECARA IN VITRO
HANA ANISA FATIMI, Dr. apt. Abdul Karim Zulkarnain, M.Si., S.E.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

Yati, K., Jufri, M., Gozan, M., Mardiastuti, dan Dwita, L.P., 2018, Pengaruh Variasi
Konsentrasi Hidroxy Propyl Methyl Cellulose (HPMC) terhadap Stabilitas
Fisik Gel Ekstrak Tembakau (Nicotiana tabaccum L.) dan Aktivitasnya

terhadap Streptococcus mutans, Pharmaceutical Sciences and Research, 5
(3), 133-141.

Ye, J,, Yang, R., Liu, C., Luo, S., Chen, J., Hu, X., dan Wu, J., 2018, Improvement
in Freeze-thaw Stability of Rice Starch Gel by Inulin and Its Mechanism,
Food Chemistry, 268, 324-333.

Zainuddin, S., Saifullah, T.N., dan Pamuji, G., 2019, Formulasi Krim Kombinasi
Herba Pegagan (Centella asiatica L.) dan Minyak Zaitun sebagai Tabir Surya
secara In Vitro, CHMK Pharmaceutical Scientific, 2 (1), 27-38.



