
 

132 
 

DAFTAR PUSTAKA 

Al-Saidan, S.M., Krishnaiah, Y.S.R., Chandrasekhar, D.V., Lalla, J.K., Rama, B., 
Jayaram, B., dkk., 2004. Formulation of an HPMC gel drug reservoir 
system with ethanol-water as a solvent system and limonene as a 
penetration enhancer for enhancing in vitro transdermal delivery of 
nicorandil. Skin Pharmacology and Physiology, 17: 310–320.  

Alves, M.C., Almeida, P.A. de, Polonini, H.C., Raposo, N.R.B., Ferreira, A. de 
O., dan Brandão, M.A.F., 2014. Green Tea in Transdermal Formulation; 
HPLC Method for Quality Control and In vitro Drug Release Assay. 
Química Nova, 37: 728–735.  

Ansel, H., Allen, L., dan Popovich, N., 2011. Ansel’s Pharmaceutical Dosage 
Forms and Drug Delivery System, 9th ed. Lippincot Williams & Wilkins, 
Philadelphia, USA.  

AOAC, 2002. Official Methods of Analysis of AOAC International. AOAC 
International.  

Aulton, M., 1988. Pharmaceutics: The Science of Dosage Form Design, 2nd ed. 
Churchill Livingstone.  

Baba, S., Osakabe, N., Natsume, M., Muto, Y., Takizawa, T., dan Terao, J., 2001. 
In vivo comparison of the bioavailability of (+)-catechin, (-)-epicatechin 
and their mixture in orally administered rats. The Journal of Nutrition, 
131: 2885–2891.  

Baishya, H., Gauda, R., dan Qing, Z., 2017. Application of Mathematical Models 
in Drug Release Kinetics of Carbidopa and Levodopa ER Tablets. Journal 
of Developing Drug, 6: 2–6.  

Bal, S.M., Ding, Z., van Riet, E., Jiskoot, W., dan Bouwstra, J.A., 2010. Advances 
in transcutaneous vaccine delivery: do all ways lead to Rome? Journal of 
Controlled Release: Official Journal of the Controlled Release Society, 
148: 266–282.  

Batchelder, R.J., Calder, R.J., Thomas, C.P., dan Heard, C.M., 2004. In vitro 
transdermal delivery of the major catechins and caffeine from extract of 
Camellia sinensis. International Journal of Pharmaceutics, 283: 45–51.  

Blache, D., Durand, P., Prost, M., dan Loreau, N., 2002. (+)-Catechin inhibits 
platelet hyperactivity induced by an acute iron load in vivo. Free Radical 
Biology and Medicine, 33: 1670–1680.  

Bolton, S., 2004. Pharmaceutical Statistic: Practical and Clinical Aplication, 4th 
ed. Marcel Dekker, Inc., New York, USA.  

Boschmann, M. dan Thieleckle, F., 2007. The effects of epigallocatechin-3-gallate 
on thermogenesis and fat oxidation in obese men: a pilot study. Journal of 
American College of Nutrition, 26: 389–395.  

Bushani, J., Nawneet, K.., dan Anandharamakrishnan, C., 2017. 
Nanoencapsulation of green tea catechins by electrospraying technique 
and its effect on controlled release and in-vitro permeability. Journal of 
Food Engineering, 199: 82–92.  

Buxton, R., 2007. Design Expert 7.  

FORMULASI MATRIKS PATCH TRANSDERMAL EKSTRAK DAUN TEH HIJAU (Camellia sinensis L.)
Kuntze
EKA INDRA SETYAWAN, Prof.Dr. Akhmad Kharis Nugroho, M.Si.,Apt.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 

133 
 

Cai, Y., Anavy, N.D., dan Chow, H.-H.S., 2002. Contribution of Presystemic 
Hepatic Extraction to the Low Oral Bioavailability of Green Tea Catechins 
in Rats. Drug Metabolism and Disposition, 30: 1246–1249.  

Caporali, A., Davali, P., Astancolle, S., D’Arca, D., Bettuzzi, S., dan Corrti, A., 
2004. The chemopreventive action of catechins in the TRAMP mouse 
model of prostate carcinogenesis is accompanied by clusterin over-
expression. Carcinogenesis, 25: 17–24.  

Chacko, S.., Thambi, P.., Kuttan, R., dan Nishigaki, I., 2010. Beneficial effects of 
green tea: a literature review. Chinese Medicine, 5: 1–9.  

Chen, L., Lee, M.J., Li, H., dan Yang, C.S., 1997. Absorption, distribution, 
elimination of tea polyphenols in rats. Drug Metabolism and Disposition: 
The Biological Fate of Chemicals, 25: 1045–1050.  

Costa, P., 2001. An alternative method to the evaluation of similarity factor in 
dissolution testing. International Journal of Pharmaceutics, 220: 77–83.  

Costa, P. dan Sousa Lobo, J.M., 2001. Modeling and comparison of dissolution 
profiles. European Journal of Pharmaceutical Sciences, 13: 123–133.  

Diembeck, W., Beck, H., Benech-Kieffer, F., Courtellemont, P., Dupuis, J., 
Lovell, W., dkk., 1999. Test Guidelines for In Vitro Assessment of Dermal 
Absorption and Percutaneous Penetration of Cosmetic Ingredients. Food 
and Chemical Toxicology, 37: 191–205.  

Domingo, D.S., Camouse, M.M., Hsia, A.H., Matsui, M., Maes, D., Ward, N.L., 
dkk., 2010. Anti-angiogenic effects of epigallocatechin-3-gallate in human 
skin. International Journal of Clinical and Experimental Pathology, 3: 
705–709.  

Drugbank, 2020. 'Caffeine'. URL: https://www.drugbank.ca/drugs/DB00201 
(diakses tanggal 23/8/2020).  

Dufresne, C.J. dan Farnworth, E.R., 2001. A review of latest research findings on 
the health promotion properties of tea. The Journal of Nutritional 
Biochemistry, 12: 404–421.  

Dvorakova, K., Dorr, R.T., Valcic, S., Timmermann, B., dan Alberts, D.S., 1999. 
Pharmacokinetics of the green tea derivative, EGCG, by the topical route 
of administration in mouse and human skin. Cancer Chemotherapy and 
Pharmacology, 43: 331–335.  

Elmets, C.A., Singh, D., Tubesing, K., Matsui, M., Katiyar, S., dan Mukhtar, H., 
2001. Cutaneous photoprotection from ultraviolet injury by green tea 
polyphenols. Journal of the American Academy of Dermatology, 44: 425–
432.  

El-Shahawi, M.S., Hamza, A., Bahaffi, S.O., Al-Sibaai, A.A., dan Abduljabbar, 
T.N., 2012. Analysis of some selected catechins and caffeine in green tea 
by high performance liquid chromatography. Food Chemistry, 134: 2268–
2275.  

Fang, J.-Y., Hwang, T.-L., Huang, Y.-L., dan Fang, C.-L., 2006. Enhancement of 
the transdermal delivery of catechins by liposomes incorporating anionic 
surfactants and ethanol. International Journal of Pharmaceutics, 310: 
131–138.  

FORMULASI MATRIKS PATCH TRANSDERMAL EKSTRAK DAUN TEH HIJAU (Camellia sinensis L.)
Kuntze
EKA INDRA SETYAWAN, Prof.Dr. Akhmad Kharis Nugroho, M.Si.,Apt.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 

134 
 

Fang, J.-Y., Tsai, T.-H., Lin, Y.-Y., Wong, W.-W., Wang, M.-N., dan Huang, J.-
F., 2007. Transdermal delivery of tea catechins and theophylline enhanced 
by terpenes: a mechanistic study. Biological and Pharmaceutical Bulletin, 
30: 343–349.  

Faralli, A., Shekarforoush, E., Mendes, A.C., dan Chronakis, I.S., 2019. Enhanced 
Transepithelial Permeation of Gallic Acid and (−)-Epigallocatechin 
Gallate across Human Intestinal Caco-2 Cells Using Electrospun Xanthan 
Nanofibers. Pharmaceutics, 11: .  

FDA, 1994. Reviewer Guidance: Validation of Chromatographic Method. US 
FDA, USA, hal. 21–26.  

Feng, W.Y., 2006. Metabolism of green tea catechins: an overview. Current Drug 
Metabolism, 7: 755–809.  

Fox, L.T., Gerber, M., Plessis, J.D., dan Hamman, J.H., 2011. Transdermal Drug 
Delivery Enhancement by Compounds of Natural Origin. Molecules, 16: 
10507–10540.  

Friedman, M., Levin, C.., Lee, S.-U., dan Kozukue, N., 2009. Stability of green 
tea catechins in commercial tea leaves during storage for 6 months. 
Journal of Food Science, 74: 47–51.  

Fujita, Y., Yamane, T., Tanaka, M., Kuwata, K., Okuzumi, J., Takahashi, T., dkk., 
1989. Inhibitory effect of (-)-epigallocatechin gallate on carcinogenesis 
with N-ethyl-N’-nitro-N-nitrosoguanidine in mouse duodenum. Japanese 
Journal of Cancer Research, 80: 503–505.  

Gal, P., 2007. Caffeine Therapeutic Drug Monitoring Is Necessary and Cost-
effective. The Journal of Pediatric Pharmacology and Therapeutics : 
JPPT, 12: 212–215.  

Gaspari, F. dan Bonati, M., 1987. 'Correlation between n‐octanol/water partition 
coefficient and liquid chromatographic retention for caffeine and its 
metabolites, and some structure‐pharmacokinetic considerations' Journal 
of Pharmacy and Pharmacology. URL: 
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.2042-
7158.1987.tb06262.x (diakses tanggal 4/9/2019).  

Gupta, D.A., Bhaskar, D.J., Gupta, K., Karim, B., Jain, A., dan Dalai, D.R., 2014. 
Green tea: A review on its natural anti-oxidant therapy and cariostatic 
benefits. Issues in Biological Sciences and Pharmaceutical Research, 2: 
8–12.  

Herrero-Martínez, J.M., Sanmartin, M., Rosés, M., Bosch, E., dan Ràfols, C., 
2005. Determination of dissociation constants of flavonoids by capillary 
electrophoresis. ELECTROPHORESIS, 26: 1886–1895.  

Hong, J., Lambert, J., Lee, S., Sinko, P., dan Yang, C., 2003. Involvement of 
multidrug resistance-associated proteins in regulating cellular levels of (-)-
epigallocatechin-3-gallate and its methyl metabolites. Biochemical and 
biophysical research communications, 310: 222–227.  

Hsu, S., 2005. Green tea and the skin. Journal of the American Academy of 
Dermatology, 52: 1049–1059.  

FORMULASI MATRIKS PATCH TRANSDERMAL EKSTRAK DAUN TEH HIJAU (Camellia sinensis L.)
Kuntze
EKA INDRA SETYAWAN, Prof.Dr. Akhmad Kharis Nugroho, M.Si.,Apt.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 

135 
 

Huiliang, L., Liang, Y., Junjie, D., dan Lu, J., 2007. Tea extraction methods in 
relation to control of epimerization of tea catechins. Journal of the Science 
of Food and Agriculture, 87: 1748–1752.  

Institute of Medicine (US) Committee on Military Nutrition, 2001. Pharmacology 
of Caffeine. National Academies Press (US).  

Izishu, T., Tsutsumi, H., dan Sato, T., 2009. Interaction between gallocatechin 
gallate and caffeine in crystal structure of 1:2 and 2:2 complexes. 
Tetrahedron Letter, 50: 4121–4124.  

Janle, E.M., Morré, D.M., Morré, D.J., Zhou, Q., dan Zhu, Y., 2008. 
Pharmacokinetics of Green Tea Catechins in Extract and Sustained-
Release Preparations. Journal of dietary supplements, 5: 248–263.  

Kakar, S., Singh, R., dan Rani, P., 2016. A Review on Transdermal Drug 
Delivery. Innoriginal International Journal of Sciences, 3: 1–5.  

Katiyar, S., Elmets, C.A., dan Katiyar, S.K., 2007. Green tea and skin cancer: 
photoimmunology, angiogenesis and DNA repair. The Journal of 
Nutritional Biochemistry, 18: 287–296.  

Khan, N., Afag, F., Saleem, M., Ahmad, N., dan Mukhtar, H., 2006. Targeting 
multiple signaling pathways by green tea polyphenol (-)-epigallocatechin-
3-gallate. Cancer Research, 66: 25–35.  

Kim, H.-S., Quon, M.J., dan Kim, J.-A., 2014. New insights into the mechanisms 
of polyphenols beyond antioxidant properties; lessons from the green tea 
polyphenol, epigallocatechin 3-gallate. Redox Biology, 2: 187–195.  

Ko, M.-J., Cheigh, C.-I., dan Chung, M.-S., 2014. Optimization of Subcritical 
Water Extraction of Flavanols from Green Tea Leaves. Journal of 
Agricultural and Food Chemistry, 62: 6828–6833.  

Komes, D., Horžić, D., Belščak, A., Ganić, K.K., dan Vulić, I., 2010. Green tea 
preparation and its influence on the content of bioactive compounds. Food 
Research International, 43: 167–176.  

Kumar, R. dan Philip, A., 2007. Modified Transdermal Technologies: Breaking 
the Barriers of Drug Permeation via the Skin. Tropical Journal of 
Pharmaceutical Research, 6: 633–644.  

Kusum Devi, V., Saisivam, S., Maria, G.R., dan Deepti, P.U., 2003. Design and 
evaluation of matrix diffusion controlled transdermal patches of verapamil 
hydrochloride. Drug Development and Industrial Pharmacy, 29: 495–503.  

Lambert, J.D., Kim, D.H., Zheng, R., dan Yang, C.S., 2006. Transdermal delivery 
of (-)-epigallocatechin-3-gallate, a green tea polyphenol, in mice. Journal 
of Pharmacy and Pharmacology, 58: 599–604.  

Lambert, J.D., Lee, M.-J., Lu, H., Meng, X., Hong, J.J.J., Seril, D.N., dkk., 2003. 
Epigallocatechin-3-gallate is absorbed but extensively glucuronidated 
following oral administration to mice. The Journal of Nutrition, 133: 
4172–4177.  

Lee, M.J., Prabhu, S., Meng, X., Li, C., dan Yang, C.S., 2000. An improved 
method for the determination of green and black tea polyphenols in 
biomatrices by high-performance liquid chromatography with coulometric 
array detection. Analytical Biochemistry, 279: 164–169.  

FORMULASI MATRIKS PATCH TRANSDERMAL EKSTRAK DAUN TEH HIJAU (Camellia sinensis L.)
Kuntze
EKA INDRA SETYAWAN, Prof.Dr. Akhmad Kharis Nugroho, M.Si.,Apt.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 

136 
 

Li, C., Lee, M.J., Sheng, S., Meng, X., Prabhu, S., Winnik, B., dkk., 2000. 
Structural identification of two metabolites of catechins and their kinetics 
in human urine and blood after tea ingestion. Chemical Research in 
Toxicology, 13: 177–184.  

Li, Z. dan Gu, L., 2014. Fabrication of Self-Assembled ( − )-epigallocatechin 
gallate (EGCG) ovalbumin − dextran conjugate nanoparticles and their 
transport across monolayers of human intestinal epithelial Caco - 2 cells. 
Journal of Agricultural and Food Chemistry, 62: 1301–1309.  

Liang, Y., Jianliang, L., dan Zang, L., 2002. Comparative study of cream in 
infusions of black tea and green tea [Camellia sinensis (L.) O. Kuntze]. 
Journal of Food Science and Technology, 37: 627–634.  

Liang, Y.., Lin-Shiau, S.., Chen, C.., dan Lin, J.., 1999. Inhibition of cyclin-
dependent kinases 2 and 4 activities as well as induction of Cdk inhibitors 
p21 and p27 during growth arrest of human breast carcinoma cells by (-)-
epigallocatechin-3-gallate. Journal of Cellular and Biochemical, 75: 1–12.  

Limpongsa, E. dan Umprayn, K., 2008. Preparation and Evaluation of Diltiazem 
Hydrochloride Diffusion-Controlled Transdermal Delivery System. AAPS 
PharmSciTech, 9: 464–470.  

Lloyd, D.. dan Bergum, J., 2014. Application of quality by design (QbD) to the 
development and validation of analytical methods. Spesification of Drug 
Subtance and Product: Development and Validation Analytical Method, 
29–72.  

Nair, V.B. dan Panchagnula, R., 2004. The effect of pretreatment with terpenes on 
transdermal iontophoretic delivery of arginine vasopressin. Farmaco 
(Societa Chimica Italiana: 1989), 59: 575–581.  

Nishitani, E. dan Sagesaka, Y.M., 2004. Simultaneous determination of catechins, 
caffeine and other phenolic compounds in tea using new HPLC method. 
Journal of Food Composition and Analysis, 17: 675–685.  

Patel, A., Trivedi, D., Bhatt, J., dan Shah, D., 2012. Transdermal Patch; Tecnical 
Note. International Journal of Pharmaceutical Innovations, 2: 23–33.  

Patra, S.., Rizzi, S., Silva, A., Rugina, D.., dan Bettuzzi, S., 2008. Molecular 
targets of (–)-epigallocatechin-3-gallate (EGCG): specificity and 
interaction with membrane lipid rafts. Journal of Physilogy and 
Pharmacology, 59: 217–235.  

Perva-Uzunalić, A., Škerget, M., Knez, Ž., Weinreich, B., Otto, F., dan Grüner, 
S., 2006. Extraction of active ingredients from green tea (Camellia 
sinensis): Extraction efficiency of major catechins and caffeine. Food 
Chemistry, 96: 597–605.  

Peter J, S., 2007. A simple model for complex dissolution kinetics: A case study 
of norfloxacin. Journal of Pharmaceutical and Biomedical Analysis, 45: 
251–256.  

Poet, T.S. dan McDougal, J.N., 2002. Skin absorption and human risk assessment. 
Chemico-Biological Interactions, 140: 19–34.  

Prabhakar, D., Sreekanth, J., dan Jayaveera, K.N., 2013. Transdermal Drug 
Delivery Patches; A Review. Journal of Drug Delivery and Therapeutics, 
3: 231–221.  

FORMULASI MATRIKS PATCH TRANSDERMAL EKSTRAK DAUN TEH HIJAU (Camellia sinensis L.)
Kuntze
EKA INDRA SETYAWAN, Prof.Dr. Akhmad Kharis Nugroho, M.Si.,Apt.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 

137 
 

Prausnitz, M.R. dan Langer, R., 2008. Transdermal drug delivery. Nature 
biotechnology, 26: 1261–1268.  

Prayong, P., Weerapreeyakul, N., dan Sripanidkulchai, B., 2007. Validation of 
Isocratic Eluting and Stepwise Flow Rate Gradient for HPLC 
Determination of Catechins, Gallic Acid and Caffeine in Tea. ScienceAsia, 
33: .  

Proniuk, S., Liederer, B.M., dan Blanchard, J., 2002. Preformulation study of 
epigallocatechin gallate, a promising antioxidant for topical skin cancer 
prevention. Journal of Pharmaceutical Sciences, 91: 111–116.  

Pubchem, 2017. '(-)-Epigallocatechin gallate | C22H18O11 - PubChem'. URL: 
https://pubchem.ncbi.nlm.nih.gov/compound/_-_-Epigallocatechin_gallate 
(diakses tanggal 2/1/2017).  

PubChem, 2020. 'Gallic acid'. URL: 
https://pubchem.ncbi.nlm.nih.gov/compound/370 (diakses tanggal 
23/8/2020).  

Quideau, S., Deffeux, D., Douat-Cassasus, S., dan Pouységu, L., 2011. Plant 
polyphenols: chemical properties, biological activities, and synthesis. 
Angewandte Chemie International Edition, 50: 586–621.  

Ramesh, P., 1997. Transdermal delivery of drugs. Indian Journal of 
Pharmacology, 29: 140.  

Ravi, L., Mehul, P., dan Patel, R., 2010. Modern optimization techniques in field 
of pharmacy. Research Journal of Pharmaceutical, Biological and 
Chemical Sciences, 1: 148–157.  

Row, K.H. dan Jin, Y., 2006. Recovery of catechin compounds from Korean tea 
by solvent extraction. Bioresource Technology, 97: 790–793.  

Rusak, G., Komes, D., Likić, S., Horžić, D., dan Kovač, M., 2008. Phenolic 
content and antioxidative capacity of green and white tea extracts 
depending on extraction conditions and the solvent used. Food Chemistry, 
110: 852–858.  

Sachan, R. dan Bajpai, M., 2013. Transdermal Drug Delivery System; Review. 
International Journal of Research and Development in Pharmacy and Life 
Sciences, 3: 748–765.  

Saito, S.T., Welzel, A., Suyenaga, E.S., dan Bueno, F., 2006. A method for fast 
determination of epigallocatechin gallate (EGCG), epicatechin (EC), 
catechin (C) and caffeine (CAF) in green tea using HPLC. Food Science 
and Technology (Campinas), 26: 394–400.  

Schaefer, H. dan Lademann, J., 2001. The role of follicular penetration. A 
differential view. Skin Pharmacology and Applied Skin Physiology, 14 
Suppl 1: 23–27.  

Setyawan, E.I., Nugroho, A.., dan Fudholi, A., 2013. 'Pengaruh kombinasi 
polimer HPMC dan MC terhadap karakter fisik, profil pelepasan dan 
transpor ketoprofen dari matrik patch transdermal', PhD Thesis, . 
Universitas Gadjah Mada.  

Shahrzad, S., Aoyagi, K., Winter, A., dan Koyama, A., 2001. Pharmacokinetics of 
Gallic Acid and Its Relative Bioavailability from Tea in Healthy Humans | 
The Journal of Nutrition | Oxford Academic 131: 1207–1210.  

FORMULASI MATRIKS PATCH TRANSDERMAL EKSTRAK DAUN TEH HIJAU (Camellia sinensis L.)
Kuntze
EKA INDRA SETYAWAN, Prof.Dr. Akhmad Kharis Nugroho, M.Si.,Apt.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 

138 
 

Shargel, L., Wu, S., dan Yu, A., 2012. Applied Biopharmaceutics and 
Pharmacokinetics, 6th ed. The McGraw-Hill Companies, Inc., New York, 
USA.  

Sharma, N., Agarwal, G., Rana, A.C., Bhat, Z.A., dan Kumar, D., 2011. A 
Review: Transdermal Drug Delivery System: A Tool For Novel Drug 
Delivery System. International Journal of Drug Development and 
Research, .  

Shibusawa, Y., Shoji, A., Yanagida, A., Shindo, H., Tagashira, M., Ikeda, M., 
dkk., 2005. Determination of Log Po/w for Catechins and Their Isomers, 
Oligomers, and Other Organic Compounds by Stationary Phase Controlled 
High‐Speed Countercurrent Chromatography. Journal of Liquid 
Chromatography & Related Technologies, 28: 2819–2837.  

Shim, J.-H., Su, Z.-Y., Chae, J.-I., Kim, D.., Zhu, F., Ma, W.-Y., dkk., 2010. 
Epigallocatechin gallate suppresses lung cancer cell growth through Ras-
GTPase-activating protein SH3 domain-binding protein 1. Cancer 
Preventive Research, 3: 670–679.  

Singh, G. dan Roopa, P., 2014. Enhanced Oral Bioavailability of (+)-Catechin by 
a Self Double-Emulsifying Drug Delivery System (SDEDDS): A New 
Platform for Oral Delivery of Biopharmaceutics Classification System 
Class III Drugs. Nanomedicine and Nanobiology, 1: 51–56.  

Sinko, P., 2006. Martin’s Physical Pharmacy And Pharmaceutical Sciences, 6th 
ed. Lippincott Williams & Wilkins, Philadelphia, USA.  

Smetanova, L., Stetinova, V., Kholova, D., Kvetina, J., Smetana, J., dan Svoboda, 
Z., 2009. Caco-2 cells and Biopharmaceutics Classification System (BCS) 
for prediction of transepithelial transport of xenobiotics (model drug: 
caffeine). Neuro Endocrinology Letters, 30 Suppl 1: 101–105.  

Snorradóttir, B.S., Gudnason, P.I., Scheving, R., Thorsteinsson, F., dan Másson, 
M., 2009. Release of anti-inflammatory drugs from a silicone elastomer 
matrix system. Die Pharmazie, 64: 19–25.  

Sugihartini, N., Fudholi, A., Pramono, S., dan Sismindari, 2014. Validasi Metode 
Analisa Penetapan Kadar Epigalokatekin Galat Dengan Kromatografi Cair 
Kinerja Tinggi. Pharmaciana, 4: 111–115.  

Suwanda, H., 2011. Desain Eksperimen Untuk Penelitian Ilmiah. Alfabeta, 
Bandung.  

Swezey, R.R., Aldridge, D.E., LeValley, S.E., Crowell, J.A., Hara, Y., dan Green, 
C.E., 2003. Absorption, tissue distribution and elimination of 4-[(3)h]-
epigallocatechin gallate in beagle dogs. International Journal of 
Toxicology, 22: 187–193.  

Tang-Ho, C., Kun-Lin, J., dan Shahidi, F., 2008. Tea and Tea Product: Chemistry 
and Health Promoting Properties, 1st ed. CRC Press.  

Tokudome, Y. dan Sugibayashi, K., 2003. The effects of calcium chloride and 
sodium chloride on the electroporation-mediated skin permeation of 
fluorescein isothiocyanate (FITC)-dextrans in vitro. Biological & 
Pharmaceutical Bulletin, 26: 1508–1510.  

USP, 2006. The United State Pharmacopeia, 29th ed. United State Pharmacopeia 
Convention Inc, Rockville.  

FORMULASI MATRIKS PATCH TRANSDERMAL EKSTRAK DAUN TEH HIJAU (Camellia sinensis L.)
Kuntze
EKA INDRA SETYAWAN, Prof.Dr. Akhmad Kharis Nugroho, M.Si.,Apt.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 

139 
 

Utkarsh, S., Hemant, P., Shashikant, B., Yogesh, P., Mahendra, R., Ravikiran, S., 
dkk., 2012. Recent advances in Transdermal Drug Delivery System. 
Journal of Pharmacy Research, 5: 447–456.  

van’t Slot, G. dan Humpf, H.-U., 2009. Degradation and metabolism of catechin, 
epigallocatechin-3-gallate (EGCG), and related compounds by the 
intestinal microbiota in the pig cecum model. Journal of Agricultural and 
Food Chemistry, 57: 8041–8048.  

Venditti, E., Bacchetti, T., Tiano, L., Carloni, P., Greci, L., dan Damiani, E., 
2010. Hot vs. cold water steeping of different teas: do they affect 
antioxidant activity? Food Chemistry, 119: 1597–1604.  

Vuong, Q.V., Golding, J.B., Nguyen, M.H., dan Roach, P.D., 2010. Extraction 
and isolation of catechins from tea. Journal of Separation Science, 33: 
3415–3428.  

Vuong, Q.V., Golding, J.B., Stathopoulos, C.E., Nguyen, M.H., dan Roach, P.D., 
2011a. Optimizing conditions for the extraction of catechins from green 
tea using hot water. Journal of Separation Science, 34: 3099–3106.  

Vuong, Q.V., Golding, J.B., Stathopoulos, C.E., Nguyen, M.H., dan Roach, P.D., 
2011b. Optimizing conditions for the extraction of catechins from green 
tea using hot water. Journal of Separation Science, 34: 3099–3106.  

Walters, K.A., 2007. Drug Delivery: Topical and Transdermal Routes, dalam: 
Encyclopedia of Pharmaceutical Technology. Informa Healthcare USA 
Inc., New York, hal. 1131–1325.  

Wang, F., Gong, J., Yanfei, R., dan Zhang, J., 2017. 'Eco-dyeing with 
biocolourant based on natural compounds'. Royal Society Open Science, .  

Wang, L.Q., Meselhy, M.R., Li, Y., Nakamura, N., Min, B.S., Qin, G.W., dkk., 
2001. The heterocyclic ring fission and dehydroxylation of catechins and 
related compounds by Eubacterium sp. strain SDG-2, a human intestinal 
bacterium. Chemical & Pharmaceutical Bulletin, 49: 1640–1643.  

Wang, R., Zhou, W., dan Jiang, X., 2008. Reaction kinetics of degradation and 
epimerization of epigallocatechin gallate (EGCG) in aqueous system over 
a wide temperature range. Journal of Agricultural and Food Chemistry, 
56: 2694–2701.  

Wickham, K.A. dan Spriet, L.L., 2018. Administration of Caffeine in Alternate 
Forms. Sports Medicine (Auckland, N.z.), 48: 79–91.  

Widlansky, M.., Hamburg, N.., Anter, E., dan Holbrook, M., 2007. Acute EGCG 
supplementation reverses endothelial dysfunction in patients with coronary 
artery disease. Journal of American College of Nutrition, 26: 95–102.  

Wiechers, J.W., 1989. The barrier function of the skin in relation to percutaneous 
absorption of drugs. Pharmaceutisch Weekblad, 11: 185–198.  

Wójcik-Pastuszka, D., Krzak, J., Macikowski, B., Berkowski, R., Osiński, B., dan 
Musiał, W., 2019. Evaluation of the Release Kinetics of a 
Pharmacologically Active Substance from Model Intra-Articular Implants 
Replacing the Cruciate Ligaments of the Knee. Materials, 12: .  

Yang, D.., Hwang, L.., dan Lin, J.., 2007. Effects of different steeping methods 
and storage on caffeine, catechins and gallic acid in bag tea infusions. 
Journal of Chromatography A, 1156: 312–320.  

FORMULASI MATRIKS PATCH TRANSDERMAL EKSTRAK DAUN TEH HIJAU (Camellia sinensis L.)
Kuntze
EKA INDRA SETYAWAN, Prof.Dr. Akhmad Kharis Nugroho, M.Si.,Apt.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 

140 
 

Zuo, Y., Chen, H., dan Deng, Y., 2002. Simultaneous determination of catechins, 
caffeine and gallic acids in green, Oolong, black and pu-erh teas using 
HPLC with a photodiode array detector. Talanta, 57: 307–316.  

 

FORMULASI MATRIKS PATCH TRANSDERMAL EKSTRAK DAUN TEH HIJAU (Camellia sinensis L.)
Kuntze
EKA INDRA SETYAWAN, Prof.Dr. Akhmad Kharis Nugroho, M.Si.,Apt.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/


