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BAB V 

PENUTUP 

1.1 Kesimpulan  

Berdasarkan hasil penelitian yang dilakukan, maka dapat diambil kesimpulan 

sebagai berikut: 

1. Vitamin E (α-tokoferol) dapat diformulasikan dalam bentuk sediaan 

mikroemulsi menggunakan metode emulsifikasi spontan serta stabil secara 

fisik 

2. Sediaan mikroemulsi vitamin E memiliki aktivitas antioksidan dengan persen 

perendaman radikal bebas (IC50) adalah sebesar 41,29 µg/mL. 

1.2 Saran  

 Adapun saran yang dapat diberikan adalah: 

1. Perlu dilakukan penelitian lanjutan tentang uji stabilitas kimia sediaan 

mikroemulsi vitamin E dengan melakukan uji kadar vitamin E dalam sediaan 

mikroemulsi selama masa penyimpanan tertentu. 

2. Perlu dilakukan penelitian lanjutan berupa uji penetrasi atau uji difusi sediaan 

mikroemulsi vitamin E secara in-vivo. 

3. Penelitian perlu dikembangkan lagi dengan melakukan uji perbandingan 

efektivitas antioksidan antara sediaan mikroemulsi vitamin E topikal dengan 

rute pemberian mikroemulsi lainnya seperti rute per oral.  

 

 

 

 

 



57 
 

DAFTAR PUSTAKA  

Allen, L.V. dan Jr. 1997. The Art Technologi Of Pharmaceutical Compounding. 

Washington DC: American Pharmaceutical Association 

 

American Pharmaceutical Association. 1994. Handbook Of Pharmaceutical 

Excipients (2
nd 

ed). London: The Pharmaceutical Press 

 

Andreas, M. Papas, 1999. Antioxidant Status, Diet, Nutrition And Health. 

Washington, D.CCRC Press 

 

Ansel, H.C. 2011. Pengantar Bentuk Sediaan Farmasi Edisi Ke Empat. Jakarta: 

UI Press. 

 

Ardiansyah. 2007. Antioksidan Dan Peranannya Bagi Kesehatan. 

http:www.beritaiptek.com/zberita-beritaiptek-2007-01-23-

antioksidan-dan-peranannya-bagi-kesehatan-shtml, 26 Desember 2015 

 

Aulthon, M.E. 2002. Pharmaceutics The Science Of Dossage Form Design. 

Elseivier Limired 

 

Bakan, J.A. 1995. Microemulsion dalam Swarbrick, J., J.C. Boylan (eds). 1995. 

Encyclopedia Of Pharmaceutical Technology. Volume marcel dekker 

inc, New York  

 

Baughman, D. C. 2002. Keperawatan Medikal Bedah, Brunner And Suddarth, 

Jakarta: EGC 

 

Brine, B., P. Frutos, P. Bringas, A. Nieto, M.P. Ballesteros, G. Frutos. 2003. 

Comparative Pharmacokinetics And Safety Of A Novel Lyophilized 

Amphotericin B Lecithin-Based Oil-Water Microemulsion And 

Amphotericin B Deoxycholate In Animal Models. Journal of 

antimicrobial chemotherapy 

 

Billany, M., 2002, Suspensions and Emulsions, in Aulton, M. E., (Ed), 

Pharmaceutics : The Science of Dosage Form Design, 2nd Ed. New 

York: ELBS with Churchill Livingstone,  

 

Cadenas, E & Packer, L. 2002. Handbook Of Antioxidants. New York: Marcek 

Dekker Inc 

 

Chairman, W.F., Bergfeld., Belsito, D.V., Hill, R.A., Klaassen, C.D., Liebler, 

D.C., Marks, J.G. Jr. 2013. Safety Assessment Of Tocopherols And 

Tocotrienols As Used In Cosmetics. Cosmetic Ingredient Review. 

Washington D. C. 



58 
 

Chakraborty, S., Shukla, D., Mishra, B dan Singh, S. 2009. Lipid-An Emerging 

Platform For Oral Delivery Of Drugs With Poor Bioavailability. 

European Journal Of Pharmaceutical And Biopharmaceutics. 

 

Date, A.A and M.S. Nagarsenker. 2008. Parenteral Microemulsion: An Over 

View. International Journal Of Pharmaceutics  

 

Departemen Kesehatan. 1979. Farmakope Indonesia Edisi III. Jakarta: 

Departemen Kesehatan  Republik Indonesia 

 

Departemen Kesehatan. 1995. Farmakope Indonesia Edisi IV. Jakarta: 

Departemen Kesehatan  Republik Indonesia 

 

Deny, F.,K.S. Sri Lestari, Hakim, Z. 2006. Majalah Kedokteran Andalas Vol. 30. 

No. 2: Penggunaan Vitamin E dan Vitamin C Topikal Dalam Bidang 

Kosmetik. Padang: Bagian Ilmu Kesehatan Kulit dan Kelamin 

FK.Unand/Rs Dr. M. Djamil Padang 

 

El-Laithy, H.M. 2003. Preparation And Physicochemical characterization of 

dioctyl sodium sulfosuccinate (aerosol OT) microemulsion for oral 

drug delivery. AAPS PharmSciTech.  

 

Elya B, Dewi R, Budiman MH. Antioxidant cream of Solanum lycopersicum L. J 

PharmTech Research.  

 

Gandjar I.G, dan Rohman A. 2009. Kimia farmasi analisis. Yogyakarta: Pustaka 

Pelajar 

 

Gao, Z.G. 1998. Physicochemical Characterization and Evaluation of a 

Microemulsion System for Oral Delivery of Cyclosporin A. 

International Journal of Pharmaceutics. 

 

Gulati R, S Sharma dan V Gupta. 2002. Pharmacokinetics of Cyclosporine from 

Conventional and New Microemulsion Formulation in Healthy 

Volunteers. http://www.panaceabiotec.com/ publication/journal / 

panimun Bioral 

 

Hana HS, Karim AZ. 2013. Physical stability and activity of cream w/o etanolic 

fruit extract of mahkota dewa (Phaleria macrocarpha (scheff.) Boerl) 

as a sunscreen. Trad Med J.  

 

Halliwell, B and Gutteridge, J.M.C, 2000. Free Radical In Biologi And Medicine, 

New York: Oxford University Press 

 

Hanani, E. 2005. Identifikasi Senyawa Antioksidan Dalam Spons Callyspongia SP 

Dari Kepulauan Seribu. Majalah ilmu kefarmasian 

http://www.panaceabiotec.com/


59 
 

Huang, Q., Yu, H Dan Ru, Q. 2010. Bioavailability And Delivery Of 

Nutraceuticals Using Nanotechnology Journal Of Food Science. 

 

Im-Emsap W., Paeratakul, O dan Siepmann, J. Disperse System, Dalam: Banker, 

G.S., Rhodes, C.T. 2002. Modern Pharmaceutics Fourth Edtion, 

Revised And Expanded. New York: Marcel Dekker Inc 

 

Jatmika, A. 1998. Aplikasi Enzim Lipase Dalam Pengolahan Minyak Sawit Dan 

Minyak Inti Sawit Untuk Produk Pangan. Warta Pusat Penelitian 

Kelapa Sawit 

 

Kim, dan Cherng-ju, 2004. Advanced Pharmaceutics Phsicochemical Principles. 

Washington DC: CRC Press LLC 

 

Kogan, F.N 2000. Contribution of remote sensing to drought early warning 

systems for drought preparedness and drought management, ed . D.A. 

wilhite and D.A Wood. Geneva: World Meteorological organization 

 

Lamid, A. 1995. Artikel Media Litabangkes “ Vitamin E Sebagai Antioksidan Vol 

. 2 No. 01”. Bogor: Puslitbang Gizi 

 

Landvik, S.V., Diplock, A.T., Packer, L. 2002. Efficacy Of Vitamin Ein Human 

Disease. Handbook Of Antioxidants 2
nd

 Ed. New York: Marcel 

Dekker, Inc 

 

Lalita, A., Aryani, S., Suyatna F.D. 2003. Peranan vitamin E topikal sebagai 

antioksidan dalam dermatologi. MDVI 

 

Lawrence, M.J Dan G.D.Rees.2000. Microemulsion-Based Media As Novel Drug 

Delivery Systems. Advance Drug Delivery Reviews 

 

Liebert, M.A. 1988. Final Report On The Safety Assessment Of DMDM 

Hydantoin, Journal Of American Collage Of Toxicologi Volume 7 

Number 3 

 

Lund, W. 1994. The Pharmaceutical And Amulsions Technology, Part I, New 

York And Basel: Marcel Dekker Inc 

 

Makadia, H.A., Bhatt, A.Y., Parmar, R.B., Paun, J.S., Dan Tank , H.M. 2003. 

Self-Nanoemulsifying Drug Delivery System (SNEDDS): Future 

Aspects Asian. J. Pharm .Res 

 

Martha Windhoir, 1976. The Merck Index 9
th 

ed. USA: Merck & Co.INC 

 

Martini, F. 2001. Fundamental Of Anatomy And Physiology, Ed 5. Prentice Hall 



60 
 

Martin, A., J. Swabrick, & A. Cammarata. 1993. Farmasi fisik. Jilid 2, edisi III. 

Terj. dari Physical chemical principles in the pharmaceutical sciences, 

oleh Joshita. , Jakarta: UI-Press 

 

Matheson, K.L. 1996. Surfactant Raw Materials: Classification, synthesis, and 

Uses, in: Soap and detergents: A theoritical and practical review. 

Spitz, L (ed). Champaign, Illinois: AOCS Press 

 

McClements, D.J dan Li, Y. 2010. Structured Emulsion Based Delivery Systems: 

Controlling The Digestion And Release Of Liphophilic Food 

Components Advances In Colloid And Interface Science.  

 

Milczarek, A. 2005. Vitamin E Disease Mechanism IV: Free Radical Damage An 

Antioxidant Drug 

 

Miryanti, Y.I.P., Sapei, L., Budiono, K.,Dan  Indra, S. 2011. Ekstraksi 

Antioksidan Dari Kulit Buah Manggis (Garcinia Mangostana L). 

Bandung: Universitas Katolik Parahyangan 

 

Molyneux P. 2004. The Use Of The Stable Free Radical Diphenylpicrylhydrazyl 

(DPPH) For Estimating Antioxidant Activity. New York: J Sci 

Technol.  

 

Murakami, H. Dan Kobayashi, M. 1999. Preparation of poly(DL-lactide-co-

glycolide) nanoparticles by modified spontaneous emulsification 

solvent diffusion method, International Journal of Pharmaceutics, 

187.143-152.  

 

Nandi, I., M dan Bari, H.J. 2003. Study Of Isopropyl Myristate Microemulsion 

System Containing Cyclodextris To Improve The Solubility Of Model 

2 Hydrophobic Drugs. AAPS PharmSciTech. 

  

Paul, B.K., S.P. Moulik. 2002. Uses and application of microemulsions. Current 

science. 

 

Perdanakusuma, D.S. 2007. Anatomi Fisiologi Kulit Dan Penyembuhan Luka. 

Surabaya: Airlangga University School Of Medicine-Dr. Soetomo 

General Hospital. 

 

Ping Li, A. Gosh, R.F. Wagner, S. Krill, Y.M. Joshi, A.T.M. Serajuddin. 2005. 

Effect Of Combined Use Of Nonionic Surfactan On Formation Of Oil-

In-In-Water Microemulsions. International Journal Of Pharmaceutics 

 

Prince, L.M. 1977. Microemulsions Theory and Practice. New York: Academic 

Press, Inc 

 



61 
 

Purnamasari, S. 2012. Formulasi Dan Uji Penetrasi Natrium Diklofenak Dalam 

Emulsi Dan Mikroemulsi Menggunakan Virgin Coconut Oil (VCO) 

Sebagai Fase Minyak. Jakarta: Universitas Indonesia 

 

Rajalaksmi D, Narasimhan S. 1996. Food Antioxidants: Sources And Metthods Of 

Evaluation. Food Antioxidants. Eddited By: Madhawi D>L, 

Deshpande S. S, Salunkhe D.K. Marcel Dekker, Inc New York , Basel 

Hong Kong  

 

Richa, Y. 2009. Uji Aktivitas Penangkap Radikal Dari Ekstrak Petroleum 

Eter,Etil Asetat Dan Etanol Rhizoma Binahong (Andredera cordifolia 

(Tenore) Steen) Dengan Metode DPPH (2,2-Difenil-1-1-

Pikrihidrazil). Skripsi Fakultas Farmasi. Surakarta: Universitas 

Muhammadiyah Surakarta 

 

Rosen, E. 2004. Kiat Pemasaran Dari Mulut Ke Mulut. Jakarta: PT Elex Media 

Komputindo. Schiffman, L.G Dan Kanuk, L.L. 2000. Consumer 

Behaviour. 7 Edition. New Jersey: Prentice Hall International 

 

Rowe, R.C., Sheskey, P.J., and Quinn, M.E. 2009. Handbook Of  Pharmaceutical 

Excipients 6th. London: Pharmaceutical Press 

 

Schoenwald RD dan DR Flnagan. 1989. Bioavailability of Disperse Dosage 

Forms. Dalam: Lieberman HA, MM Rieger & GS Banker, eds. 

Pharmaceutical Dosage Forms: Disperse Systems. Vol.2. New York: 

Marcel Dekker Inc 

 

Shargel L dan Ab Yu. 1988. Biofarmasetika dan Farmakokinetika Terapan, edisi 

III. Surabaya: Universitas Airlangga 

 

Sinkon, P.J. 2002. Martin’s Physical Pharmacy And Pharmaceutical Sciences 5
th

 

Edition. Elsevier Limited. Uk 

 

Siswono, 2005. Penderita Kanker Terus Meningkat, Indonesia Kekurangan 

Dokter Bedah Onkologi. Indonesia Nutrition Network. Avalable from: 

http:www.gizi.net.cgibin/berita/fullnews.cgi?newsid1111986431.8137

8.  

 

Soppimath, K.S. 2001. Biodegrable polymeric nanoparticles as drug delivery 

device, Journal of Controlled Release 70, 1-20 

 

Suarsana, I.N. 2010. Regulasi Metabolisme Dan Sistem Organ. Denpasar: 

Laboratorium Biokimia Veteriner Fakultas Kedokteran Hewan 

Universitas Udayana 

 



62 
 

Suryohudoyo, P. 2000. Oksidan, Antioksidan, Dan Radikal Bebas. Kapita Selekta 

Ilmu Kedokteran Molekuler. Jakarta: Info Medika 

 

Swarbrick, James dan James C, Boylan. 1994. Encylopedia Of Pharmaceutical 

Tecnology. New York: Marcel Dekker, Inc 

 

Thiele, J.J. dan Ekanayake-Mudiyanselage. S. 2007. Vitamin E in Human Skin: 

Organ-specific Physiology and Considerations for Its Use in 

Dermatology. Mol Aspects Med.  

 

Tranggono,R.I dan Latifah.F. 2007. Buku Pegangan Ilmu Pengetahuan Kosmetik. 

Editor: Joshita Djajadisatra. Jakarta: Penerbit Pustaka Utama  

 

Trommer,H dan Neubert, R.H.H. 2006. Overcoming The Stratum Corneum: The 

Modulation Of The Skin Penetration. Skin Pharmacology Dan 

Physiology  

 

Wade, A dan P.J. Weller. 1994. Handbook Of Pharmaceutical Excipients (4
th

 ed). 

London: The Pharmaceutical Press 

 

Waterhouse, A. 1999. Folin Ciocalteu Micro Method For Total Phenol in Wine. 

American Journal of Enology and Viticulture 

 

Watson, R.R. Leonard, T.K. 1986. Selenium And Vitamin A, E Dan C: Nutrient 

With Cancer Prevention Properties. J Am Diet Ass 

 

Yan, Lim Yau, Lim Theng Teng, Tee Jing Jhi, 2006. Antioxidant Properties of 

Guava Fruit: Comparison With Some Local Fruits. Malaysia: Monash 

University Sunway Academic 

 

Zondlo, 2002, F.M. 2002. Final Report On The Safety Assessment Of Tocopherol, 

Tocopheryl Acetat, Tocopheryl Linoleate, Tocopheryl Oleate, 

Tocpheryl Nicotinate, Tocopheryl Succinate, Dioleyl Tocopheryl 

Methylsilanol, Potassium Ascorbyl Tocopheryl Phosphate, And And 

Tocophersolan. Int J Toxicol. 

 

 

 


