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	1
	Mahasiswa mampu menjelaskan tentang pengertian nanopartikel dan sejarah nanoteknologi secara mendunia
	· Pengertian nanoteknologi 
· Sejarah nanoteknologi secara mendunia
· Perkembangan nanoteknologi
	Metoda:

· Contextual instruction

· Discovery Learning

· Cooperative Learning

· Self Directed Learning

Media:

kelas, komputer, LCD, whiteboard
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2. Salata. 2004. Applications of Nanoparticles in Biology and Medicine. Journal of Nanobiotechnology 2 (1): 3.

3. Taylor, et al. 2013. Small Particles, Big Impacts : A Review of The Diverse Applications of Nanofluids. Journal of Applied Physics 113. 

	· Mahasiswa mampu menjelaskan tentang pengertian nanopartikel
· Mahasiswa mampu menjelaskan tentang sejarah nanoteknologi secara mendunia
· Mahasiswa mampu menjelaskan tentang perkembangan nanoteknologi

	2
	Mahasiswa mampu menjelaskan perkembangan nanopartikel di Indonesia dan mengetahui prinsip-prinsip nanoteknologi
	· Perkembangan nanopartikel di Indonesia (ada masyarakat nano, PKL dan kunjungan tempat)
· Prinsip-prinsip nanoteknologi
	Metoda:

· Contextual instruction
· Discovery Learning

· Cooperative Learning

· Self Directed Learning

Media:

· kelas, komputer, LCD, whiteboard, web

	1. Adrian J. E. Poelstra K., Scherphof G. L., Molema G., Meijer D. K. F., Reker Smit C., Morselt H. W. M., Kamps J. A. A. M., 2006, Interaction of targeted liposomes with primary cultured hepatic stellate cells: Involvement of multiple receptor systems, J. Hepatol.
2. Couvreur, P., Barrat, G., Fattal, E., Legrand, P., Vauthier, C., 2002, Nanocapsule Technology, a Review, Crit. Rev., Ther. Drug Carrier Syst.

3. Li, X. Y., Kong, X. Y., Shi, S., Zheng, X. L., Guo, G., Wei, Y. Q. et al, 2008, Preparation of alginate coated chitosan microparticle for vaccine delivery, BMC Biotechnology.

4. Martien R., Loretz B., Bernkop-Schnurch A., 2006, Oral gene delivery, design of polymeric carrier systems shielding toward intestinal enzymatic attack, Biopolymers.
5. Tonnis W. F., Kersten G. F., Frijlink H. W., Hinrichs W.L., de Boer A. H., Amorij J. P., 2012, Pulmonary Vaccine Delivery: A Realistic Approach, Journal of Aerosol Medicine and Pulmonary Drug Delivery.   

6. Xie H., dan Smith J. W., 2010, Fabrication of PLGA nanoparticles with a fluidic nanoprecipitation system, Journal of Nanobiotechnology.

7. Yan A. C. dan Levy M., 2009, Aptamers and aptamer targeted delivery : Special focus review, RNA Biology.
8. Yeh T. H., Hsu L. W., Tseng M. T., Lee P. L., Sonjae K., Ho Y. C., dan Sung H. W., 2011, Mechanism and consequence of chitosan-mediated reversible epithelial tight junction opening, Biomaterials.  


	· Mahasiswa mampu menjelaskan perkembangan nanopartikel di Indonesia (ada masyarakat nano, PKL dan kunjungan tempat)

· Mahasiswa mampu menjelaskan prinsip-prinsip nanoteknologi

	3
	Mahasiswa mampu menjelaskan tentang pembuatan sintesis nanopartikel
	· Pembuatan sintesis nanopartikel
	Metoda:

· Contextual instruction

· Discovery Learning

· Cooperative Learning

· Self Directed Learning

Media:

kelas, komputer, LCD, whiteboard, web
	1. Abdillah, G. 2013. Sintesis, Karakterisasi, dan Uji Stabilitas Fe3O4 - Asam Askorbat. Program Studi Kimia Fakultas Sains dan Teknologi. UIN Sunan Kalijaga, Yogyakarta, Indonesia.
2. Abdullah.2008. Sintesis Nanomaterial. Jurnal Nanosains dan Teknologi Vol. 1 No. 2, Bandung, Indonesia.

3. Akhmad Herman Yuwono, Badrul Munir, Alfian Ferdiansyah, Arif Rahman, Wulandari Handini, "Dye Sensitized Solar Cell with Conventionally Annealed and Post Hydrothermally Tretead Nanocrystalline Semiconductor Oxide TiO2 Derive from Sol Gel Process", Jurnal Makara Seri Teknologi, underview.

4. Ahmad, M.A. Okasha, N. El Dek, S.I. 2008. Preparation and Characterization of Nanometric Manganese Ferrite via Different Methode, Nanotechnology. Cairo University, Egypt.

5. Alif, M.I. Prasetyo, I. R. 2011. Aplikasi Nanopartikel untuk Biomedik. Jurnal Fisika FMIPA Universitas Negeri Semarang.

6. Bisht, et al. 2007. Polymeric Nanoparticles-encapsulated Curcumin (nanocurcumin) a Novel Strategy of Human Cancer Theraphy. Journal of Nanobiotechnology.
7. Setiadi, E. A.; Shabrina N.; Utami, HRB; Fahmi, Nur, et al. 2013. Sintesis Nanopartikel Cobalt Ferrite (CoFe2O4) dengan Metode Kopresipitasi dan Karakterisasi Sifat Kemagnetannya. Indonesian Journal of Applied Physics, Yogyakarta, Indonesia.
8. Wang J., Ren F., Yi R., Yan A., Qiu G., and Liu X. 2009. Solvothermal Synthesis and Magnetic Properties of Size - Controlled Nickel Ferrite Nanoparticles. Journal of Alloys and Compounds. Department of Inorganic Materials. Central South University, Cina.
9. Yan, J.; Zou, P.; Yang L.; Cao J.; Sun Y.; Han D.; Yang S.; Wang Z.; Chen G.; Wang B.; dan Kong, X. 2014. A Comprehensive Study on The Synthesis and Paramagnetic Properties of PEG-coated Fe3O4 Nanoparticles. Applied Surface Science.

	· Mahasiswa mampu menjelaskan tentang pembuatan sintesis nanopartikel

	4
	Mahasiswa mampu menjelaskan tentang aplikasi nanoteknologi
	· Aplikasi nanoteknologi
	Metoda:

· Contextual instruction

· Discovery Learning

· Cooperative Learning

· Self Directed Learning

Media:

· kelas, komputer, LCD, whiteboard, web
	1. Abdullah. 2008. Sintesis Nanomaterial. Jurnal Nanosains dan Teknologi. Bandung.

2. Agnihotri, S.A., Nadagounda N., Malikarjuna, Tejraj M. 
Antinabhavi. 2004. Recent Advances on Chitosan Based Micro and Nanoparticles in Drug Delivery. J. Control, Release.

3. D. Sharma, J. Rajput, B. S. Kaith, M. Kaur, and S. Sharma. 2010. Synthesis of ZnO Nanoparticles and Study of Their Antibacterial and Antifungal Properties, Thin Solid Films.

4. Perdana, F.A. 2011. Sintesis Nanopartikel Fe3O4 dengan Template PEG – 1000 dan Karakterisasi Sifat Magnetnya. Jurnal Material dan Energi Indonesia.

5. Teja, A.S. and Koh, P. 2009. Synthesis, Properties, and Application of  Magnetic Iron Oxide Nanoparticles. Progress in Crystal Growth and Characterization of Materials.

	· Mahasiswa mampu menjelaskan tentang aplikasi nanoteknologi
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