
53 

 
 

DAFTAR PUSTAKA 

Andya, J. D., Hsu, C. C, & Shire, S.J., 2003, Mechanisms of Aggregate Formation 

and Carbohydrate Excipient Stabilization of Lyophilized Humanized 

Monoclonal Antibody Formulations, AAPS PharmSci, 5(2), 1-11. 

Anonima, 2018, Stability Testing, https://www.eurofins.nl/en/biopharma-product-

testing-nl/small-molecules/stability-testing/ diakses 23 Januari 2019. 

Anonimb, 2018, A Theoretical and practical guide for spectrophotometric 

determination of protein concentration at 280 nm, Thermo Fisher Scientific, 

USA. 

Arakawa, T. & Kita, Y., 1999, Protection of Bovine Serum Albumin from 

Aggregation by Tween 80, Journal of Pharmaceutical Science, 89(5), 646-

651. 

Bondos, S. E., & Bicknell, A., 2003, Detection and prevention of protein aggregation 

before, during, and after purification, Analytical Biochemistry, 316(2), 223–

231.  

Borzova, V. A., Markossian, K. A., Chebotareva, N. A., Kleymenov, S. Y., Poliansky, 

N. B., Muranov, K. O., & Kurganov, B. I., 2016, Kinetics of Thermal 

Denaturation and Aggregation of Bovine Serum Albumin, Plos One, 11(4), 

e0153495.  

Bouhekka, A., & Bürgi, T., 2012, Applied Surface Science In situ ATR-IR 

spectroscopy study of adsorbed protein : Visible light denaturation of bovine 

serum albumin on TiO 2. Applied Surface Science, 261, 369–374.  

Carpenter, J. F., Manning, M. C., & Randolph, T. W., 2002, Long-Term Storage of 

Proten, Current Protocol in Protein Science, 4.6.1-4.6.6 

Chang, B. S., & Hershenson, S., 2002, Practical Approaches to Protein Formulation 

Development dalam “Rationale Design of stable protein formulation-theory 

and practice” (J.F Carpenter & M.C. Manning), 1–25, Kluwer 

Academic/Plenum publisher, New York. 

Chi, E. Y., Krishnan, S., Randolph, T. W., & Carpenter, J. F., 2003, Physical stability 

of proteins in aqueous solution: Mechanism and driving forces in nonnative 

protein aggregation, Pharmaceutical Research, 20(9), 1325–1336.  

Pengaruh Variasi Kombinasi Konsentrasi Polisorbat 80 dan Sukrosa sebagai Stabilizer terhadap
Pembentukan Agregat Protein selama Penyimpanan
MARIA RATU ROSARI KLAU, Dr. Rina Kuswahyuning, M.Si., Apt.; Ratna Budhi Pebriana, M.Sc., Apt.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.eurofins.nl/en/biopharma-product-testing-nl/small-molecules/stability-testing/
https://www.eurofins.nl/en/biopharma-product-testing-nl/small-molecules/stability-testing/


 

 54 

 

 

Engelsman, J. Den, Garidel, P., Smulders, R., Koll, H., Smith, B., Bassarab, S., & 

Hainzl, O., 2011, Strategies for the Assessment of Protein Aggregates in 

Pharmaceutical Biotech Product Development, Pharm Res, 28, 920–933. 

García-Descalzo, L., García-Lopez, E., Alcazar, A., Baquero, F., & Cid, C., 2012, Gel 

Electrophoresis of Protein dalam “Gel Electrophoresis-Principles and Basics” 

(S. Magdeldin), 57-68, InTech, Croatia. 

Gallo-oller, G., Ordoñez, R., & Dotor, J., 2018, A new background subtraction method 

for Western blot densitometry band quantify cation through image analysis 

software, Journal of Immunological Methods, 457, 1–5.  

Garfin, D. E., 2009, One-Dimensional Gel Electrophoresis dalam “Method in 

Enzymologi” (J.N. Abelson & Simon M.I.), 497-513, Academic Press, USA. 

Garidel, P., Hoffmann, C., & Blume, A., 2009, A thermodynamic analysis of the 

binding interaction between polysorbate 20 and 80 with human serum 

albumins and immunoglobulins: A contribution to understand colloidal protein 

stabilization, Biophysical Chemistry, 143(1–2), 70–78.  

Glassford, S. E., Byrne, B., & Kazarian, S. G., 2013, Recent applications of ATR 

FTIR spectroscopy and imaging to proteins, BBA - Proteins and Proteomics 

1834(12), 2849–2858.  

Gokarn, Yatin R., Kosky, A., Eva, K., McAuley, A., & Remmele Jr., R., 2006, 

Excipients for Protein Drugs dalam “Excipient Development for 

Pharmaceutical, Biotechnology, and Drug Delivery Systems” (Katdare, A., & 

Chaubal, M. V.), 291-306, Informa Healthcare USA, Inc. 

Hernandez, R., 2015, Detecting Protein Aggregates and Evaluating their 

Immunogenicity, BioPharm International 28 (3) 22-26. 

Horton, H. R., Moran, L., Ochs, R. S., Rawn, J. D., & Scrimgeour, K. G., 2002, 

Principle of Biochemistry – 3rd ed., 81-85, Prentince Hall, Inc., USA. 

Katayama, D. S., Nayar, R., Chou, D. K., Campos, J., Cooper, J., Velde, D. G. Vander, 

& Manning, M. C., 2005, Solution Behavior of A Novel Type 1 Interferon, 

Interferon- t, 94(12), 2703–2715.  

Kerwin, B.A., Heller, M.C, Levin, S.H., & Randolph, T.W., 1998, Effect of Tween 

80 and Sucrose on Acute Short-Term Stability and Long-Term Storage at -20 
OC of a Recombinant Hemoglobin, Journal of Pramaceutical Science, 87(9), 

1062-1068.  

Pengaruh Variasi Kombinasi Konsentrasi Polisorbat 80 dan Sukrosa sebagai Stabilizer terhadap
Pembentukan Agregat Protein selama Penyimpanan
MARIA RATU ROSARI KLAU, Dr. Rina Kuswahyuning, M.Si., Apt.; Ratna Budhi Pebriana, M.Sc., Apt.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 55 

 

 

Khan, T. A., Mahler, H. C., & Kishore, R. S. K., 2015, Key interactions of surfactants 

in therapeutic protein formulations: A review, European Journal of 

Pharmaceutics and Biopharmaceutics, 97, 60–67.  

Kimchi-Sarfaty, C., Schiller, T., Hamasaki-Katagiri, N., Khan, M. A., Yanover, C., & 

Sauna, Z. E., 2013, Building better drugs: Developing and regulating 

engineered therapeutic proteins, Trends in Pharmacological Sciences, 34(10), 

534–548.  

Leader, B., Baca, Q. J., & Golan, D. E., 2008, Protein therapeutics: A summary and 

pharmacological classification, Nature Reviews Drug Discovery, 7(1), 21–39.  

Lee, H. J., McAuley, A., Schilke, K. F., & McGuire, J., 2011, Molecular origins of 

surfactant-mediated stabilization of protein drugs, Advanced Drug Delivery 

Reviews, 63(13), 1160–1171.  

Liu, L., Ammar, D. A., Ross, L. A., Mandava, N., Kahook, M. Y., & Carpenter, J. 

F., 2011, Silicone Oil Microdroplets and Protein Aggregates in Repackaged 

Bevacizumab and Ranibizumab : Effects of Long-term Storage and Product 

Mishandling, IOVS, 52(2), 1023-1034.  

Mazzeo, A. & Carpenter, P., 2009, Stability Studies for Biologics in “Handbook of 

stability testing in pharmaceutical development: Regulations, methodologies, 

and best practices”, (Huynh-Ba, K.), 353- 368, Springer, New York. 

Pickles, J., Rafiq, S., Cochrane, S. A., & Lalljie, A., 2014, In vitro pepsin resistance 

of proteins : Effect of non-reduced SDS-PAGE analysis on fragment 

observation. Toxicology Reports, 1, 858–870.  

Particle Science, 2009, Protein Structutre, www.particlesciences.com/news/technical-

briefs/2009/protein-structure diakses 5 Februari 2019. 

Puri, M., Morar-Mitrica, S., Crotts, G., & Nesta, D., 2015, Evaluating Freeze-Thaw 

Processes in Biopharmaceutical Development, BioProcess International, 

13(1), 34-41. 

Ratanji, K.D., Derrick, J.P., Dearman, R.J., & Kimber, I., 2014, Immunogenicity of 

Therapeutic Protein: Influence of Aggregation, J Immunotoxicol, 11(2), 99-

109 

Raynal, B., Lenormand, P., Baron, B., Hoos, S., & England, P., 2014, Quality 

assessment and optimization of purified protein samples : why and how ?, 

Microbial Cell Factories, 13(180), 1–10.  

Roberts, C. J., 2014, Protein aggregation and its impact on product quality, Current 

Opinion in Biotechnology, 30, 211–217.  

Pengaruh Variasi Kombinasi Konsentrasi Polisorbat 80 dan Sukrosa sebagai Stabilizer terhadap
Pembentukan Agregat Protein selama Penyimpanan
MARIA RATU ROSARI KLAU, Dr. Rina Kuswahyuning, M.Si., Apt.; Ratna Budhi Pebriana, M.Sc., Apt.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.particlesciences.com/news/technical-briefs/2009/protein-structure
http://www.particlesciences.com/news/technical-briefs/2009/protein-structure


 

 56 

 

 

Rowe, R. C., Sheskey, P. J., & Fenton, M. E., 2012, Handbook of Pharmaceutical 

Excipients: Pharmaceutical Excipients, 580-585, American Pharmacists 

Association, UK. 

Ruan, K., Xu, C., Li, T., Li, J., Lange, R., & Balny, C., 2003, The thermodynamic 

analysis of protein stabilization by sucrose and glycerol against pressure-

induced unfolding: The typical example of the 33-kDa protein from spinach 

photosystem II, European Journal of Biochemistry, 270(8), 1654–1661.  

Ruiz-Peña, M., Oropesa-Nuñez, R., Pons, T., Louro, S. R. W., & Pérez-Gramatges, 

A., 2010, Physico-chemical studies of molecular interactions between non-

ionic surfactants and bovine serum albumin, Colloids and Surfaces B: 

Biointerfaces, 75(1), 282–289. 

Santos, M. B., de Carvalho, C. W. P., & Garcia-Rojas, E. E., 2018, Heteroprotein 

complex formation of bovine serum albumin and lysozyme: Structure and 

thermal stability, Food Hydrocolloids, 74, 267–274.  

Sharma, A., Pasha, J. M., & Deep, S., 2010, Journal of Colloid and Interface Science 

Effect of the sugar and polyol additives on the aggregation kinetics of BSA in 

the presence of N-cetyl-N, N, N-trimethyl ammonium bromide, Journal of 

Colloid And Interface Science, 350(1), 240–248. 

Sharma, V. K. & Kalonia, D. V., 2010, Experimental Detection and Characterization 

of Protein Aggregates dalam “Aggregation of Therapeutic Proteins” (Wei W. 

& Christoper C.J), 205-247, John Wiley & Sons, Inc., New Jersey. 

Takara, 2016, Human Vitronectin EIA Kit, https://www.google.com/search 

?q=Human+Vitronectin+EIA+Kit&oq=Human+Vitronectin+EIA+Kit&aqs=

chrome..69i57j0l2.850j0j7&sourceid=chrome&ie=UTF-8#  diakses 5 

Februari 2019.  

Usmani, S. S., Bedi, G., Samuel, J. S., Singh, S., Kalra, S., Kumar, P., & Raghava, G. 

P. S., 2017, THPdb: Database of FDA-approved peptide and protein 

therapeutics, PLoS ONE, 12(7), 1–12.  

Wang, W., 2015, Advanced protein formulations, Protein Science, 24(7), 1031–1039.  

Wang, W. & Warne N. W., 2010, Approach to Managing Protein Aggregation in 

Product Development dalam “Aggregation of Therapeutic Proteins” (Wang, 

W. & Roberts C. J.), 333-366, John Wiley & Sons Inc., New Jersey. 

Wang, W., Wang, Y. J., & Wang, D. Q., 2008, Dual effects of Tween 80 on protein 

stability, International Journal of Pharmaceutics, 347, 31–38.  

Pengaruh Variasi Kombinasi Konsentrasi Polisorbat 80 dan Sukrosa sebagai Stabilizer terhadap
Pembentukan Agregat Protein selama Penyimpanan
MARIA RATU ROSARI KLAU, Dr. Rina Kuswahyuning, M.Si., Apt.; Ratna Budhi Pebriana, M.Sc., Apt.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.google.com/search%20?q=Human+Vitronectin+EIA+Kit&oq=Human+Vitronectin+EIA+Kit&aqs=chrome..69i57j0l2.850j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search%20?q=Human+Vitronectin+EIA+Kit&oq=Human+Vitronectin+EIA+Kit&aqs=chrome..69i57j0l2.850j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search%20?q=Human+Vitronectin+EIA+Kit&oq=Human+Vitronectin+EIA+Kit&aqs=chrome..69i57j0l2.850j0j7&sourceid=chrome&ie=UTF-8


 

 57 

 

 

Webb, S. D., Cleland, J. L., Carpenter, J. F., & Randolph, T. W., 2002, A New 

Mechanism Human Interferon-γ by Surfactant: Slowed Dissolution of 

Lyophilized Formulation in a Solution Containing 0,03 % Polysorbate 20, 

Journal of Pharmaceutical Sciences, 91(2), 543-558. 

Webster, S., 2013, Predicting Long-Term Storage Stability of Therapeutic Proteins, 

http://www.pharmtech.com/predicting-long-term-storage-stability-

therapeutic-proteins diakses 5 Februari 2019. 

 

 

 

Pengaruh Variasi Kombinasi Konsentrasi Polisorbat 80 dan Sukrosa sebagai Stabilizer terhadap
Pembentukan Agregat Protein selama Penyimpanan
MARIA RATU ROSARI KLAU, Dr. Rina Kuswahyuning, M.Si., Apt.; Ratna Budhi Pebriana, M.Sc., Apt.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.pharmtech.com/predicting-long-term-storage-stability-therapeutic-proteins
http://www.pharmtech.com/predicting-long-term-storage-stability-therapeutic-proteins

