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CURRICULUM VITAE
ChoKyun Rha

Professor of Biomaterials Science and Engineering

Biomaterials Science and Engineering Laboratory
Room 56-265

Massachusetts Institute of Technology
Cambridge, MA 02139

I. EDUCATION:

1967 Sc.D. in Food Science, Massachusetts Institute of Technology.
Thesis entitled "Thermal Sterilization of Flexible Packaged Foods.”

1966 M.S. in Chemical Engineering, Massachusetts Institute of Technology.

1964 M.S. in Food Technology, Massachusetts Institute of Technology.

1962 B.S. in Life Sciences, Massachusetts Institute of Technology

II. CURRENT RESEARCH AREA:

Structure, Property and Function of Biopolymers and Biomaterials; Design and Engineering of
Biopolymers and Biomaterials; Microstructure Synthesis and Fabrications; Drug and Natural
Product Discovery

III. ACADEMIC EXPERIENCE:

1990- Professor of Biomaterials Science and Engineering
Provost’s Office
Massachusetts Institute of Technology

1982-90 Associate Professor of Biomaterials Science and Engineering
Department of Applied Biological Sciences
Massachusetts Institute of Technology

1974-82 Associate Professor of Food Process Engineering
Department of Applied Biological Sciences
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Massachusetts Institute of Technology

1969-73 Assistant Professor of Food and Biological Process Engineering
Department of Food and Agricultural Engineering
University of Massachusetts

1967 Post Doctorate Fellow
Massachusetts Institute of Technology

IV. INDUSTRIAL EXPERIENCE

1967-69 Senior Research Engineer, Anheuser-Busch, Inc.
St. Louis, Missouri

V. COURSES TAUGHT:

7.30 BIOTECHNOLOGY: ENGINEERING OF MACROMOLECULES
(Undergraduate Seminar) Taught at MIT, Spring Semesters since 1997

20.S44 BIOTECHNOLOGY: ENGINEERING OF MACROMOLECULES FOR
SPECIFIC FUNCTIONS (Undergraduate Seminar) Taught at MIT, Spring
Semesters since 1986

20.721 PHYSICAL AND ENGINEERING PROPERTIES OF BIOMATERIALS
(Graduate Course) Taught at MIT, alternate Fall Semesters since 1982

20.723 FABRICATION AND STRUCTURE SYNTHESIS OF BIOMATERIALS
(Graduate Course) Taught at MIT, alternate Fall Semesters since 1981

PST108 POLYMER LABORATORY II
(Experimental Laboratory Course, Rheometry Section) Taught at MIT,
Spring Semester, 1987, 1988, 1989, 1990

20.721 PHYSICAL AND ENGINEERING PROPERTIES OF FOOD MATERIALS
(Graduate Course) Taught at MIT, Fall Semester 1974, 1976, 1978, 1979

20.723 FOOD FABRICATION AND STRUCTURE SYNTHESIS
(Graduate Course) Taught at MIT, Fall Semester 1977, 1879

20.S13 ENGINEERING OF FOODS FOR THE OVERFED AND UNDERFED
(Freshman Seminar) Taught at MIT, Fall Semester 1974, 1976

20.701 FOOD ENGINEERING
(Graduate Course) Taught at MIT, Spring Semester 1979, 1981
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20.711 FOOD ENGINEERING LABORATORY
(Graduate Course) Taught at MIT, Spring Semester 1976

PHYSICAL PROPERTIES OF BIOLOGICAL MATERIALS
(Graduate Course) Taught at University of Massachusetts 1969, 1971, 1973

PHYSIOLOGICAL UNIT OPERATIONS
(Graduate Course) Taught at University of Massachusetts, 1970, 1972

BIOLOGICAL PROCESS ENGINEERING
(Graduate Course) Taught at University of Massachusetts 1972

VI. RESEARCH SUPERVISION

Doctorate Theses
More than 20 in Doctor of Philosophy and Doctor of Science

Engineering Theses
Several in Engineering Degree

Master Theses
More than 30 in Master of Science in Food Science and Master of Science in Chemical  
Engineering

UROP Students
More than 100 students

VII. PUBLICATIONS

1. Song, Rha, C.K., Charm, S. and Kurlarnd, G. (1963). Energy Losses for Blood Flowing
Through Tapered and Curved Tubes. Symposium on Biorheology, Interscience Publisher,
John Wiley & Sons, p. 255.

2. Charm, S., Kurland, G., Mc.Comis, W., Rha, C.K. and Song, (1964). Energy Losses in
Steady and Pulsatile Blood Flow. 3rd European Conference on Microcirculation,
Jersusalem, Bibl. Anat. Col. 7, Karger, Basel, NY, pp. 340-345.

3. Rha, C.K. (1966). Rheological Properties of Food Materials, Phi Tau Sigma Symposium,
Cornell University, Ithaca, NY.

4. Balmaceda, E., Rha, C.K. and Huang, F. (1970). Rheological Properties of Food Binders,
ASEA Paper No. 70-877, Chicago, IL.

5. Rha, C.K. and Clayton, J.T. (1970). Synthetic and Simulated Foods, ASAE Paper No. 70-
882, Chicago, IL.
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6. Chen, C.S. and Rha, C.K. (1971). Investigation of Shrinkage in Dehydration of Grapes,
Paper No. 71-387. American Society of Agricultural Engineers Annual Meeting, Pullman,
WA.

7 .  Huang, F., and Rha, C.K. (1971). Rheological Properties of Single-Cell Protein
Concentrate: Dope Formation and Its Flow Behavior. J. Food Sci. 36 (Nov-Dec):1131-
1134.

8. Balmaceda, E. and Rha, C.K. (1972). Diffusion Mechanisms in Coagulation of Single Cell
Protein. Proceedings of International Symposium on Heat and Mass Transfer Problems in
Food Engineering. Wageningen, The Netherlands, Oct.

9. Huang, F. and Rha, C.K. (1972). Fiber Formation from Single-Cell Protein. Biotechnol.
Bioeng., XIV (6):1047-1048.

10.  Scrimshaw, N.S., Austin, J.E., Harris, J.R., Rha, C.K. and Sinskey, A.J. (1973). High
Protein Product Development Efforts in Thailand, MIT International Nutrition Planning
Program, Technical Report Series No. 1, July.

1 1 .  Balmaceda, E. and Rha, C.K. (1973). Rate of Coagulation of Single-Cell Protein
Concentrate. Biotechnol. Bioeng. Vol. XV:819-820.

12. Balmaceda, E. and Rha, C.K. (1973). Rate of Coagulation of Zein. J. Food Sci. 38(Nov-
Dec):1169-1173.

13. Balmaceda, E., Rha, C.K. and Huang, F. (1973). Rheological Properties of Hydrocolloids. J.
Food Sci. 38:1169-1173.

14. Balmaceda, E. and Rha, C.K. (1974). Spinning of Zein. J. Food Sci. 39(Mar-Apr): 226-229.

15. Huang, F. and Rha, C.K. (1974). Protein Structures and Fibers — A Review. Polym. Eng.
Sci. 14(2):81-91.

16.  Olkku, J. and Rha, C.K. (1975). Textural Parameters of Candy Licorice. J. Food Sci.
40(Sept-Oct): 1050-1054.

17. Rha, C.K. (1975). Theories and Principles of Viscosity, Chpt. II. In Theory, Determination and
Control of Physical Properties of Food Materials, C.K. Rha, ed., D. Reidel Publ. Co., Holland, pp.
7-24.

1 8 .  Rha, C.K. (1975). Thermal Properties of Food Materials, Chpt XVII. In Theory,
Determination and Control of Physical Properties of Food Materials, C.K. Rha, ed., D. Reidel Publ.
Co., Holland, pp. 311-355.

19. Rha, C.K. (1975). Utilization of Single Cell Protein for Human Food. In Single Cell Protein
II. S.R. Tannenbaum and D.I.C. Wang, eds., MIT Press, Cambridge, MA 587-602.

20. Rha, C.K. (1976). The Functional Properties of Single Cell Protein, Paper No. 27, Report
of the US/USSR Conference on Single-Cell Protein in Cambridge, Mass., American Society
for Microbiology.

21. Holmes, A.B., Gilber, L.D. and Rha, C.K. (1977). Rheological Properties of Cranberry Cell
Wall Materials. J. Food Sci. 42(1):19-21.

22. Lee, C.H. and Rha, C.K. (1977). Thickening of Soybean Protein Suspension with Calcium.
J. Texture Studies 7:441-449.
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23. Lynch, C.J., Rha, C.K. and Catsimpoolas, N. (1977). Note on the Rapid Hydrolysis of
Glycinin by Trypsin and Pepsin. Cereal Chem. 54(6):1282-1285.

24. Lynch, C.J., Rha, C.K. and Catsimpoolas, N. (1977). Tryptic Hydrolysis of Glycinin and Its
Subunits. J. Sci. Fd. Agric. 28(3):971-979.

25. Pradipasena, P., and Rha, C.K. (1977). Effect of Concentration on Apparent Viscosity of a
Globular Protein Solution. Polym. Eng. Sci. 17(12):861-864.

26.  Pradipasena, P., and Rha, C.K. (1977). Pseudoplastic and Rheopectic Properties of a
Globular Protein. J. Texture Studies 8(3):311-325.

27. Holmes, A.B. and Rha, C.K. (1978). Structure and Chemical Composition of Cranberry Cell
Wall Material. J. Food Sci. 43(Jan-Feb):112-113.

28 .  Huang, F. and Rha, C.K. (1978). Formation of Single Cell Protein Filament with
Hydrocolloids. J. Food Sci. 43(3):780-782.

29. Huang, F. and Rha, C.K. (1978). Rheological Properties and Spinnability of Single Cell
Protein/Additive Mixture. J. Food Sci. 43(3):772-773.

30 .  Inda, A. and Rha, C.K. (1978). Rheological Properties of Seeds of Yucca Filifera.
Transactions ASAE 21(5):986-989, 992.

31. Lee, C.H., Imoto, E.M. and Rha, C.K. (1978). Evaluation of Cheese Texture. J. Food Sci.
43(5)1600-1605.

32. Lee, C.H. and Rha, C.K. (1978). Microstructure of Soybean Protein Aggregates and Its
Relation to the Physical and Textural Properties of the Curd. J. Food Sci. 43(1):79-84.

33. Lee, C.H. and Rha, C.K. (1978). Rheological Properties of Protein in Solution. In Food
Texture and Rheology. P. Sherman, ed., Academic Press, NY, pp. 245-263.

34. Olkku, J. and Rha, C.K. (1978). Gelatinization of Starch and Wheat Flour Starch - A
Review. Food Chem. 3(4)293-317.

35. Olkku, J., Rha., C.K. and Fletcher, S.W., III (1978). Studies on Wheat Starch and Wheat
Flour Model Paste Systems. J. Food Sci. 43(Jan-Feb):52-59.

36. Rha, C.K. (1978). Rheology of Fluid Foods. Food Technol. 32(July):77-82.

37. Rha, C.K., Flink, J., Catsimpoolas, N., Karel, M., Sinskey, A., Tannenbaum, S., Wang, D.,
Hsieh, D., Circle, S., Hartman, W., Martinez, W., Schoen, H., and Wolfe, W. (1978). Basic
Food and Science and Technology Problems Affecting the Properties and Processing of
Protein Resources. In: Chpt 12, Protein Resources and Technology, M. Milner, N. Scrimshaw,
and D. Wang, eds., AVI Pub. Co., Westport, Conn. pp.184-194.

3 8 .  Sinskey, A.J., Bourdant, J., Lee, C., DeAngelo, J., Miyasaka, Y., Rha, C.K. and
Tannenbaum, S.R. (1978). Applications of Temperature-Sensitive Mutants for Single-Cell
Protein Production, Proceedings of the Join US/USSR Seminar on the Mechanisms and
Kinetics of Uptake and Utilization of Substrates in Processes for the Production of Single
Cell Protein of the US/USSR Joint Group on the Production of Substances by
Microbiological Means, Moscow-Puschino, June 4-11, PB-283-330-T, pp. 362-383.

39. Tsintadze, T.D., Lee, C.H. and Rha, C.K. (1978). Microstrucure and Mechanical Properties
of Single Cell Protein Curd. J. Food Sci. 43(2):625-630.
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40. Hsieh, D.S.T., Lin, C., Robinson, E.M., Catsimpoolas, N. and Rha, C.K. (1979). Molecular
Weight Distribution of Soybean Globulin Peptides Produced by Peptic Hydrolysis. Cereal
Chemistry 56(4):227-321.

41.  Imoto, M.E., Lee, C.H. and Rha, C.K. (1979). Effect of Compression Ratio on the
Mechanial Properties of Cheese. J. Food Sci. 44(2):343-345.

42. Lee, C.H. and Rha, C.K. (1979). Accelerated Sedimentation Test for the Determination of
Dispersion Stability of Protein Isolates. J. Food Sci. 44(2):419-424.

43. Lee, C.H. and Rha, C.K. (1979). Application of Scanning Electron Microscopy for the
Development of Materials for Foods. Scanning Electron Microscopy/1979, O. Jahari, ed.,
SEM, Inc., AMF O'Hare, Ill., pp.465-472.

44. Lee, C.H., Tsang, S.K., Urakabe, R. and Rha, C.K. (1979). Disintegration of Dried Yeast
Cells and its Effects on Protein Extractability, Sedimentation Property, and Viscosity of the
Cell Suspension. Biotech. Bioeng. 21:1-17.

45. Menjivar, J.A., Chen, R. and Rha, C.K. (1979). Investigation of Mechanical Properties of
Raw Flesh and Skin of Spiny Dogfish (Squalus acanthias). J. Texture Studies 10(2):169-172.

46 .  Rha, C.K. (1979). Physical Parameters Attributing to the Mouthfeel of Liquid and
Semi-Solid Foods. Proceedings of the Fifth International Congress of Food Science and
Technology, Hodansha Ltd., Tokyo, Japan, pp. 301-310.

47. Rha, C.K. (1979). Viscoelastic Properties of Food as Related to Micro- and Molecular
Structures. Food Technol. 33:71-76.

48. Tsang, S.K., Lee, C.H. and Rha, C.K. (1979). Disintegration of Cell Wall and Extraction of
Protein from Candida lipolytica. J. Food Sci. 44(2):97-99.

49. Kienzle-Sterzer, C.A., Sanchez, D.R. and Rha, C.K. (1980). Characterization of Chitosan
Film. In: Rheology (Applications, vol. 3). G. Astarita, G. Marrucci, and L. Nicolais, eds,
Plenum Press, New York, pp. 621-627.

50 .  Lang, E.R. and Rha, C.K. (1980). Analysis and Estimation of the Yield Stress of
Dispersions. In: Rheology (Fluids, vol. 2). G. Astarita, G. Marrucci, and L. Nicolais, eds.,
Plenum Press, New York, pp. 659-665.

51. Menjivar, J.A. and Rha, C.K. (1980). Characterization of Concentrated Systems: Constraints
and Compressibility Effects. In: Rheology (Fluids, vol. 2). G. Astarita, G. Marrucci, and L.
Nicolais, eds., Plenum Press, New York, pp. 293-299.

52 .  Menjivar, J.A. and Rha, C.K. (1980). Viscoelastic Effect in Concentration Protein
Dispersions. Rheologica Acta 19:212-219.

53. Miyasaka, Y., Sinskey, A.J., DeAngelo, J. and Rha, C.K. (1980). Characterization of a
Morphological Mutant of Saccharomyces Cerevisiae for Single Cell Protein Production. J. Food
Sci. 45(3):558-563.

54 .  Miyasaka, Y., Sinskey, A.J. and Rha, C.K. (1980). The Application of Temperature
Sensitive Mutants for Single Cell Protein Production. Biotechnol. Bioeng. 21:2065-2079.

55.  Rha, C.K., Menjivar J.A. and Lang, E.R. (1980). Rheology of Bronchial Secretions:
Structural Model. In: Rheology (Applications, vol. 3). G. Astarita, G. Marrucci, and L.
Nicolais, eds., Plenum Press, New York, pp. 753-761.
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56.  Tanner, R. and Rha, C.K. (1980). Hydrophobic Effects on the Intrinsic Viscosity of
Globular Proteins. In: Rheology (Fluids, vol. 2). G. Astarita, G. Marrucci, and L. Nicolais,
eds., Plenum Press, New York, pp. 277-283.

57. Cooney, C.L., Rha, C.K. and Tannenbaum, S.R. (1981). Single Cell Protein: Engineeering,
_Economics and Utilization of Foods. Adv. Food Res. 26:1.

58. Kimball, M., Hsieh, D. and Rha, C.K. (1981). Chymotrypsin Hydrolysis of Soybean Protein.
J. Agri. Food Chem. 20:872-874.

59. Lang, E.R. and Rha, C.K. (1981). Determination of the Yield Stress of Hydrocolloid
Dispersions. J. Texture Studies 12:47-52.

60 .  Menjivar, J.A and Rha, C.K. (1981). Extrudate Expansion of Concentrated Protein
Solutions. J. Rheol. 25:237-249.

61. Olkku, J., Rha, C.K., Rosenau, J.R. and Fletcher, S.W. III (1981). Texture Prediction with
a Model System. J. Food Quality 4:1.

62. Peil, A., Barrett, F., Rha, C.K. and Langer, R. (1981). Retention of Micronutrients by
Polymer Coatings Used to Fortify Rice. J. Food Sci. 47:260-262.

63 .  Rodriguez-Sanchez, D. and Rha, C.K. (1981). Chitosan globules. J. Food Technol. 16:
469-479.

64. Inda, A.E. and Rha, C.K. (1982). Analysis of Tensile Behavior of Wheat Gluten at Constant
Strain Rates. The Effect of Secondary Bonding Modification. J. Rheol. 26(6):513-533.

65. Inda, A.E. and Rha, C.K. (1982). Rupture Properties of Wheat Gluten in Simple Tension:
The Role of Hydrogen Bonds. J. Food Sci. 47(1):177-180.

66. Kienzle-Sterzer, C.A., Rodriguez-Sanchez, D., Karalekas, D. and Rha, C.K. (1982). Stress
Relaxation of a Polyelectrolyte Network as Affected by Ionic Strength. Macromolecules
15(12):631-634.

67 .  Kienzle-Sterzer, C.A, Rodriguez-Sanchez, D. and Rha, C.K. (1982). Dilute Solution
Behavior of a Cationic Polyelectrolyte. J. Appl. Polym. Sci. 27:4467-4470.

68. Kienzle-Sterzer, C.A., Rodriguez-Sanchez, D. and Rha, C.K. (1982). Mechanical Properties
of Chitosan Films: Effect of Solvent Acid: Makrol. Chem. 183:1353-1359.

69. Kienzle-Sterzer, C.A., Rodriguez-Sanchez, D. and Rha, C.K. (1982). Viscoelastic Properties
of Semiconcentrated Chitosan Solutions: Effect of Chitosan Concentration. In: Chitin and
Chitosan, S. Hirano and S. Tokura, eds., The Japanese Society of Chitin and Chitosan, p.26.

7 0 .  Lang, E.R., Kienzle-Sterzer, C.A., Rodriguez-Sanchez, D. and Rha, C.K. (1982).
Rheological Behavior of a Typical Random Coil Polyelectrolyte: Chitosan. In: Chitin and
Chitosan, S. Hirano and S. Tokura, eds., The Japanese Society of Chitin and Chitosan.

71. Lang, E.R. and Rha, C.K. (1982). Coating Behavior of Suspensions. J. Food Sci. 47(1):
324-325.

72. Lang, E.R. and Rha, C.K. (1982). Apparent Shear Viscosity of Native Egg White. J. Food
Technol. 17:595-606.

73. Lee, D.S., Rha, C.K., and Suh, K-B. (1982). Properties of Barley for Extrusion Processing.
J. Korean Agri. Chem. Society 25(3):119-126.
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74. Nakhost, Z., Hsieh, D.S.T., Shih, V. and Rha, C.K. (1982). Synthesis of low-phenylalanine
polypeptides. International J. Peptide Protein Res. 20:267-275.

75. Rodriguez-Sanchez, D., Kienzle-Sterzer, C.A. and Rha, C.K. (1982). Intrinsic Viscosity of
Chitosan Solutions as Affected by Ionic Strength. In: Chitin and Chitosan, S. Hirano and S.
Tokura, eds., The Japanese Society of Chitin and Chitosan, p. 30.

76. Schaffeld, G., Sinskey, A.J. and Rha, C.K. (1982). Release of Single-Cell Protein by Induced
Cell Lysis. J. Food Sci. 47:2072-2073.

77. Tanner, E.R., Herpigyn, S., Chen, S-H. and Rha, C.K. (1982). Conformation Change of
Protein Sodium Dodecyl Sulfate Complexes in Solution: A Study of Dynamic Light
Scattering. J. Chem. Phys. 75(8):3866-3872.

78. Menjivar, J.A. and Rha, C.K. (1983). A Theory on the Electroviscous Effect: A Method for
the Estimation of the Viscosity of Dispersions of Charged Spheroidal Colloidal Particles. J.
Chem. Physics 79(2):953-956.

79. Dev, S.B., Rha, C.K. and Walder, F. (1984). Secondary Structural Changes in Globular
Protein Induced by a Surfactant: Fourier Self-Deconvolution of FT-IR Spectra. J.
Biomolecular Structure and Dynamics 2:431-442.

80. Kienzle-Sterzer, C.A., Rodriguez-Sanchez, D. and Rha, C.K. (1984). Solution Properties of
Chitosan: Chain Conformation. In: Chitin, Chitosan and Related Enzymes, (Proceedings of
US/Japan Seminar). J.P. Cikakis, ed., Academic Press, pp.383-393.

81. Kienzle-Sterzer, C.A., Bakis, G., Rodriguez-Sanchez, D. and Rha, C.K. (1984). Counter-Ion
Activity in a Cationic Polyelectrolyte Solution. Polymer Bulletin 11:383-393.

82 .  Rha, C.K. (1984). Chitosan as a Biomaterial. In: Biotechnology in the Marine Sciences
(Proceedings of the First Annual MIT Sea Grant Lecture and Seminar). Cowell, R.R.,
Pariser, E.R. and Sinskey, A.J., eds., John Wiley and Sons, New York, pp.177-190.

83. Rha, C.K., Rodriguez-Sanchez, D. and Keinzle-Sterzer, C. (1984). Novel Applications of
Chitosan. In: Biotechnology of Marine Polysaccharides, (Proceedings of the MIT Sea Grant
Lecture and Seminar Series). Cowell, R.R., Pariser, E.R. and Sinskey, A.J., eds.,
McGraw-Hill, pp.283-312.

84. Kienzle-Sterzer, C.A., Rodriguez-Sanchez, D. and Rha, C.K. (1985). Flow Behavior of a
Cationic Biopolymer: Chitosan. Polymer Bulletin 13:1-6.

85.  Easson, Jr., D.D., Peoples, O.P., Rha, C.K. and Sinskey, A.J. (1986). Engineering of
Biopolymer Flocculants: A Recombinant DNA Approach. In: Symposium on Flocculation in
Biotechnology and Separations Systems, Y.A. Attia (ed.), Elsevier, Amsterdam, pp. 369-381.

86. Jamas, S., Easson, D., Sinskey, A.J. and Rha, C.K. (1986). Biopolymers and Modified
Polysaccharides. In: Biotechnology in Food Processing, S.K. Harlander and T.P. Labuza, eds.,
Neyes Publications, Park Ridge, NJ, pp.73-111.

87. Jamas, S., Rha, C.K. and Sinskey, A.J. (1986). Morphology of Yeast Cell Wall as Affected
by Genetic Manipulation of b(1-6) Glycosidic Linkage. Biotechnol. Bioeng. 28:769-784.

88. Jankowski, P. and Rha, C.K. (1986). Differential Scanning Calorimetry Study of the Wheat
Grain Cooking Process. Starch/Starke 38(2):45-48.
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89 .  Jankowski, P. and Rha, C.K. (1986). Retrogradation of Starch in Cooked Wheat.
Starch/Starke 38(1):6-9.

90. Rha, C.K. and Pradipasena, P. (1986). Viscosity of Proteins. In: Functional Properties of Food
Macromolecules. J.R. Mitchell and D.A. Ledward, Eds., Elsevier Applied Science Publishers.
pp.79-120.

91. Sinskey, A.J., Easson, Jr., D.D., Jamas, S. and Rha, C.K. (1986). Biopolymers and Modified
Polysaccharides. In: Biotechnology in Food Processing, S.K. Harlander and T.P. Labuza (eds.),
Noyes Publication, Park Ridge, NJ, pp. 73-114.

92. Dev, S.B., Burum, D.P. and Rha, C.K. (1987). High Resolution CPMAS and Solution
NMR Studies of Polysaccharides - Part I: Starch. Spectroscopy Letters 20(11):853-869.

93.  Easson, D.D., Jr., Peoples, O.P., Rha, C.K. and Sinskey, A.J. (1987). Engineering of
Biopolymer Flocculants: A Recombinant DNA Approach. In: Flocculation in Biotechnology and
S e pa r a t i o n  S y s t em s .  Y.A. Attia, eds., Elsevier Science Publishers B.V.,
Amsterdam, pp.369-381.

94. Jamas, S., Rha, C.K. and Sinskey, A.J. (1987). Tailoring of Yeast b-Glucans by Strain
Selection. In: Industrial Polysaccharides. The Impact of Biotechnology and Advanced Metholodologies.
Stivala, S.S., Crescenzi, V., and Dea, I.C.M., eds. Gordon and Breach, New York, pp.35-44.

95.  Kim, C.W., Kim, S.K. and Rha, C.K. (1987). Polymeric Particles for Liquid-Liquid
Extraction of Proteins. In: Flocculation in Biotechnology and Separation Systems. Y.A. Attia, ed.,
Elsevier Science Publishers B.V., Amsterdam, pp.467-479.

96. Kim, C.W., Kim, S.K., Rha, C.K. and Robinson, E.M. (1987). Removal of Cell and Cell
Debris by Electrostatic Adsorption of Positively Charged Polymeric Particles. In: Flocculation
in Biotechnology and Separation Systems. Y.A. Attia, ed., Elsevier Science Publishers B.V.,
Amsterdam, pp.429-439

97. Kim, C.W. and Rha, C.K. (1987). Applications of Submicron-Sized Polymeric Particles in
Bioseparation Processes. J. Enzy. Microbial technol. 9:57-59.

98. Kim, C.W., Rha, C.K., Someren, J.T. and Kirshen, M. (1987). Steric Exclusion of Salts by
Polyethylene Glycol. Physics and Chemistry of Liquids 18(1):11-20.

99.  Kwon, B.D., Foss, P.A., and Rha, C.K. (1987). Rheological Characterization of High
Viscosity Polysaccharides. In: Industrial Polysaccharides: Genetic Engineering, Structure/Property
Relations and Applications., M. Yalpani, ed., Elsevier Science Publishers B.V.,
Amsterdam, pp.253-266.

100. Nakamura, T., Koo, S.J., Pradipasena, P. and Rha, C.K. (1987). Solution Properties of
Polysaccharide Flocculant Produced by Zoogloea Ramigera 115. In Flocculation in Biotechnology
and Separation Systems. Y.A. Attia, ed., Elsevier Science Publishers B.V.,
Amsterdam, pp.399-413.

101. Dev, S.B., Keller, J. and Rha, C.K. (1988). Secondary Structure of 11S Globulin in
Aqueous Solution Investigated by FTIR Derivative Spectroscopy. Biochim et Biophys.
Acta. 957:272-280.

102. Jankowski, T. and Rha, C.K. (1988). Studies on Cooking Process of Wheat Grain by
Differential Scanning Calorimetry. In: Physical Properties of Agricultural Materials and Products.
R. Reznicek, ed., Hemisphere Publ. Co., Washington, pp.495-503.



10

103. Nakamura, T., Pradipasena, P. and Rha, C.K. (1988). Hydrodynamic Volume and Chain
Flexibility of Extracellular Polysaccharide Produced by Zoogloea ramigera 115. Carbohydrate
Polymers . Proceedings of International Symposium on Flocculation in Biotechnology and
Separation Systems. Y.A. Attia, ed., Elsevier Science Publishers B.V., Amsterdam.

104. Peleg, K. and Rha, C.K. (1988). Rheology of Liquid-Filled Capsules Made of Biomaterials.
Journal of Rheology 32(4):367-385.

105. Kim, C.W. and Rha, C.K. (1989). Selective Adsorption/Desorption of Nucleic Acids on
Submicron-Sized Polymeric Particles. Biotechnol. Bioeng. 33:1205-1209.

106. Jamas, S., Chen, Y-C.J., von der Osten, C.H., Sinskey, A.J. and Rha, C.K. (1990). Spectral
Analysis of Glucan Produced by Wild-Type and Mutant Saccharomyces cerevisiae. Carbohydrate
Polymers 13:207-219.

107. Kim, S.K., Kong, I.S., Kwon, K.J., Rha, C.K., Sinskey, A.J. and Kong, J.Y. (1994).
Exopolysaccharide produced by Z. ramigera mutants and analysis of structural-change by
solution properties. Biotechnology Letters 16(8): 789-794.

108. Yi, P.N., Evans, H.H., Beer, J.Z., Rha, C.K. (1994). Relationships between Mitotic Delay
and the Dose Rate of X Radiation. Radiation Research. 140: 387-392.

109. Troyano, E., Lee, S.P., Rha, C.K., and Sinskey, A. J. (1996). Presence of acetate and
succinate groups in the exopolysaccharide of Zoogloea ramigera 115SLR. Carbohydrate
Polymers 31:35-40.

110. Kim, C.W., and Rha, C.K. (1996). Salting-out Effects on the Partition of Proteins in
Aqueous Two-phase Systems. Journal of Microbio. and Biotechno. Vol.6 No. 5, 352-357

111. Kim, C.W., Christopher, C.W., and Rha, C.K. (1996). Remova; of Endotoxinsand Nucleic
Acids Using Submicron-sized Polymeric Particles. Journal of Microbiol. and Biotechnol. Vol. 6
No. 3, 189-193.

112. Sim, S.J., Snell, K.D., Hogan, S.A., Stubbe, J. Rha, C., and Sinskey, A.J. (1997). PHA
Synthase Activity Controls the Molecular Weight and Polydispersity of Polyhydroxybutryate
in Vivo. Nature Biotechnology 15:63-67.

113. Kim CW, Rha CK. (1997). Enhancement of the E. coli floc strength with water soluble
polymer. J Microbiol Biotechnol 7(4), 282-286.

114. Kim, J. H. Choi, E. A. Balmaceda and C. K. Rha (1999). Chapter 13. Chitosan, In: Cell
Encapsulation Technology and Therapeutics, Eds., W. M. Kühtreiber, R. P. Lanza and W. L.
Chick, Birkhäuser and Springer-Verlag. 151-172.

115. Guillouet, J. H. Choi, C. K. Rha and A. J. Sinskey (1999). Effects of yeast extract on the
production and the quality of the exopolysaccharide, zooglan, produced by Zoogloea
ramigera 115SLR, Appl. Microbiol. Biotechnol. 51:235-240.

116. Kim CW, Rha, CK. (2000). Phase separation of polyethylene glycol/salt aqueous two-phase
systems. Phys Chem Liq 38, 181-191

117. Sang, J.S., K.D. Snell, B.W. Kim, C.K. Rha, and A.J. Sinskey (2001). Increased poly-b-
hydroxybutyrate (PHB) chain length by the modulation of PHA synthase activity in
recombinant Escherichia coli. Biotechnol. Lett. 23:2057-2061.
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118. Osman, A., Jordan, B., Lessard, P.A., Muhammad, N., Haron, M.R., Riffin, N.M., Sinskey,
A.J., Rha, C.K., and D.E. Housman (2003). Genetic diversity of Eurycoma longifolia
inferred from single nucleotide polymorphisms. Plant Physiology 131(3): 1294-1301.

119. Fry, R.C., T.G. Sambandan & C.K. Rha (2003). DNA damage and stress transcripts in
Saccharomyces cerevisiae Mutant sgs1. Mechanisms of Ageing and Development. 124 839-846.

120. Coldren, C.D., P. Hashim, J.M. Ali, S.K. Oh, A.J. Sinskey & C.K. Rha (2003). Gene
expression changes in the human fibroblast induced by Centella asiatica triterpenoids. Planta
Med. 69(8):725-32..

121. Gorret, N., S.K. bin Rosli, S.F. Oppenheim, L.B. Willis, P.A. Lessard, C. Rha, and A.J.
Sinskey (2004). Bioreactor culture of oil palm (Elaeis guineensis) and effects of nitrogen
source, inoculum size, and conditioned medium on biomass production.  J. Biotechnol.
108:253-263.

122. Lawrence, A.G., J. Choi, C. Rha, J. Stubbe, and A.J. Sinskey (2005). In vitro analysis of the
chain termination reaction in the synthesis of poly-(R)-b-hydroxybutyrate by the Class III
synthase from Allochromatium vinosum. Biomacromolecules, 6 (4), 2113 -2119, 2005.

123. Kurosawa K., Bui. V.P., VanEssendelft J. L., Willis L.B., Lessard P.A., Ghiviriga I.,
Sambandan T.G., Rha C.K., Sinskey A.J (2006). Characterization of Streptomyces MITKK-
103, a newly isolated actinomycin X2-producer. Applied Microbiology and Biotechnology, 72 (1)
145-54

124.  Cho C.W., Choi D.S., Cardone M.H., Kim C.W., Sinskey A.J. and Rha C (2006).
Glioblastoma cell death induced by asiatic acid. Cell Biology and Toxicology. 22 (6) 393-408.

125. Govindan, G., Sambandan, T.G., Govindan, M., Sinskey, A. Vanessendelft, J., Adenan, I.
and Rha, C.K (2007).  A Bioactive Polyacetylene Compound Isolated from Centella asiatica.
Planta Medica 73 597-599.

126. Kurosawa, K., I. Ghiviriga, T.G. Sambandan, P.A. Lessard, J.E. Barbara, C.K. Rha, and
A.J. Sinskey. (2008). Rhodostreptomycins, Antibiotics Biosynthesized Following Horizontal
Gene Transfer from Streptomyces padanus to Rhodococcus fascians. J. Am. Chem. Soc.
Published online.

127.  Choi, D.S., Andrade, M.H.C., Willis, L.B., Cho, C.W., Schoenheit, J., Boccazzi, P.,
Sambanthanmurthi, R., Sinskey, A.J., Rha, C.K. (2008) Effect of Agitation and Aeration of
Yield Optimization of Oil Palm Suspension Culture. Journal of Palm Oil Research Special Issue
on Malaysia-MIT Biotechnology Partnership Programme. 1 23-34.

128. Willis, L.B., Gil, A.G., Lee, H.T., Choi, D.S., Schoenheit, J., Ram, R.J., Rha, C.K. and
Sinskey, A.J. (2008) Application of Spectroscopic Methods for the Automation of Oil Palm
Culture. Journal of Palm Oil Research Special Issue on Malaysia-MIT Biotechnology Partnership
Programme. 1 1-13.

129. Rafat, M., Fong, K.W., Goldsipe, A., Stephenson, B.C., Coradetti, S., Sambandan, T.G.,
Sinskey, A.J. and Rha, C.K. (2008). Association (Micellization) and Partitioning of Aglycon
Triterpenoids. J. Colloid and Interface Science. 325 324-330
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VIII. RECENT PRESENTATIONS

1. "Toward Production of Polyhydroxybutyrate in Oil Palm" by Gregory York, Young Bae Jo,
Phillip Lessard, Omar bin Abdul Rasid, ChoKyun Rha, and Anthony J. Sinskey. Presented
at the Malaysia-MIT Biotechnology Partnership Program Symposium, November 16-18,
2000.

2 .  "Toward Production of Poly-[hydroxybutyrate-co-hydroxyvalerate] in Oil Palm" by
Gregory York, Young Bae Jo, Phillip Lessard, Arif Manaf, ChoKyun Rha, and Anthony J.
Sinskey. Presented at the Malaysia-MIT Biotechnology Partnership Program Symposium,
November 16-18, 2000.

3 .  "Development of Interspecies cDNA Microarrays to Study Oil Palm Callogenesis and
Embryogenesis" by Andrea C. Loos, Laura B. Willis, Philip A. Lessard, Jennie Cho, Anthony
J. Sinskey. Presented at the Malaysia-MIT Biotechnology Partnership Program Symposium,
November 16-18, 2000.

4. "Enzyme Immunoassay for the Bioactivities of Centella asiatica," by Se-Kyung Oh and
ChoKyun Rha. Presented at the Malaysia-MIT Biotechnology Partnership Program
Symposium, November 16-18, 2000.

5 .  "Molecular Characterization of the Wound Healing Effect of Centella Asiatica," by
Christopher D. Coldren, Se-Kyung Oh, Rebecca Fry, Saufiah Binti Abdul Rahim, and
Chokyun Rha. Presented at the Malaysia-MIT Biotechnology Partnership Program
Symposium, November 16-18, 2000.

6. "Towards Metabolic Engineering of Oil Palm," by Laura B. Willis, Wan Saridah Wan Omar,
Philip A. Lessard, Ravigadevi Sambanthamurthi, Anthony J. Sinskey and ChoKyun Rha.
Presented at the Malaysia-MIT Biotechnology Partnership Program Symposium, November
16-18, 2000.

7. "Assay for aqueous extract of Eurycoma longifolia (Tongkat Ali)," by Norhaniza Aminudin,
T.G. Sambandan, and ChoKyun Rha. Presented at the Malaysia-MIT Biotechnology
Partnership Program Symposium, November 16-18, 2000.

8. “Special Report on Bioreactor for Oil Palm Tissue Cultivation,” by Sheldon Oppenheim,
Nathalie Gorret, Anthony J. Sinskey and ChoKyun Rha. Presented at Massachusetts
Institute of Technology, Cambridge, Massachusetts, USA, September 2001.

9 .  "Expression analysis for the study of Centella asiatica bioactivity," by Christopher D.
Coldren, Puziah binti Hashim, Johari Mohd. Ali, Anthony J. Sinskey and ChoKyun Rha.
Presented at the Malaysia-MIT Biotechnology Partnership Program Symposium, November
5-6, 2001.

10. "Transcriptional response of mouse fibroblast tissue to cytotoxic extracts of Eurycoma
longifolia (Tongkat Ali) by microarray hybridization," by Rebecca C. Fry, Ong Boo Kean
and ChoKyun Rha. Presented at the Malaysia-MIT Biotechnology Partnership Program
Symposium, November 5-6, 2001.

11 .  "Development of a model of oil palm metabolism," by Nathalie Gorret, Stephane
Guillouet, Sheldon Oppenheim, Samsul Kamal bin Rosli, Laura B. Willis, Philip A. Lessard,
ChoKyun Rha and Anthony J. Sinskey. Presented at the Malaysia-MIT Biotechnology
Partnership Program Symposium, November 5-6, 2001.
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12 .  "Comparative hormonal levels of embryogenic and non-embryogenic oil palm tissue
culture," by Abdul Karim Abdul Ghani and ChoKyun Rha. Presented at the Malaysia-MIT
Biotechnology Partnership Program Symposium, November 5-6, 2001.

13. "Isolation of tissue-specific genes and their regulatory sequences from oil palm," by Andrea
C. Loos, Meilina O. Abdullah, Amie J. Strong, Laura B. Willis, Philip A. Lessard, ChoKyun
Rha and Anthony J. Sinskey. Presented at the Malaysia-MIT Biotechnology Partnership
Program Symposium, November 5-6, 2001.

14 .  "Development of interspecies cDNA microarrays to study oil palm callogenesis and
embryogenesis," by Meilina O. Abdullah, Amie J. Strong, Andrea C. Loos, Laura B. Willis,
Philip A. Lessard, Jennie Cho, ChoKyun Rha and Anthony J. Sinskey. Presented at the
Malaysia-MIT Biotechnology Partnership Program Symposium, November 5-6, 2001.

15. "Isolation of 4,300 Dalton component from the aqueous extract of Eurycoma longifolia,"
by Norhaniza Aminudin, T.G. Sambandan and ChoKyun Rha. Presented at the Malaysia-
MIT Biotechnology Partnership Program Symposium, November 5-6, 2001.

16. "Selective cytotoxic compounds isolated from methanolic extract of Eurycoma longifolia
(Tongkat Ali)," by Ong Boo Kean, Shamsul Muhamad, T.G. Sambandan, Se-Kyung Oh and
ChoKyun Rha. Presented at the Malaysia-MIT Biotechnology Partnership Program
Symposium, November 5-6, 2001.

17. "Titrated extract of Centella asiatica, vitamins A, E, C, and their combination, enhances
collagen and fibronectin synthesis," by Puziah Hashim, Se-Kyung Oh and ChoKyun Rha.
Presented at the Malaysia-MIT Biotechnology Partnership Program Symposium, November
5-6, 2001.

18. "Genetic engineering of oil palm for production of polyhydroxyalkanoates," by Gregory
York, Young Bae Jo, Philip A. Lessard, Chung Park, Omar bin Abdul Rasid, Arif Manaf,
ChoKyun Rha and Anthony J. Sinskey. Presented at the Malaysia-MIT Biotechnology
Partnership Program Symposium, November 5-6, 2001.

1 9 .  "Cell growth, triterpenoids production, and induction of potentially stress-related
compounds in Centella asiatica cell cultures," by Mohd. Azmuddin Abdullah, Nathalie
Gorret, Sheldon Oppenheim, Dae-Sung Choi and ChoKyun Rha. Presented at the Malaysia-
MIT Biotechnology Partnership Program Symposium, November 5-6, 2001.

20 .  "Enhanced detection of SNPs by SELDI-TOF mass spectrometry," by Mohd. Puad
Abdullah, T.G. Sambandan, Philip A. Lessard and ChoKyun Rha. Presented at the
Malaysia-MIT Biotechnology Partnership Program Symposium, November 5-6, 2001.

21. "Partnership in Natural Product Development," by ChoKyun Rha, T.G. Sambandan, Se-
Kyung Oh, Rebecca Fry, Sheldon Oppenheim, Estela Balmaceda, Shamsul bin Muhamad,
Ong Boo Kean, Norhaniza binti Aminudin, Asiah binti Osman, Saufiah binti Abdul Rahim,
Mohd. Azmuddin Abdullah, Puziah binti Hashim, Rozita binti Baharom, Puteri Jamilatul
Noor binti Megat Baharuddin, Fadhilah binti Zainudin, Mohd. Puad Abdullah, Johari
Mohd. Ali, Badrul Amini Abd. Rashid and Mohd. Noor Ahmad. Presented at the Malaysia-
MIT Biotechnology Partnership Program Symposium, November 5-6, 2001.

22. "Oil Palm Metabolomics and Genomics," by Nathalie Gorret, Samsul Kamal bin Rosli,
Andrea C. Loos, Meilina Ong Abdullah, Sheldon Oppenheim, Laura B. Willis, Philip A.
Lessard, Anthony J. Sinskey and ChoKyun Rha. Presented at the First International
Congress on Plant Metabolomics, in Wageningen, the Netherlands, April 7-11, 2002.
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23. “A Glimpse of the Oil Palm Genome,” by MO Abdullah, AC Loos, AJ Strong, LB Willis,
PA Lessard, CS Choo, CK Rha and AJ Sinskey. Presented at the proceedings of the 12th
Annual Meeting of the Malaysian Society for Molecular Biology and Biotechnology,
Malaysia, May 2002.

24. “Building Research Capacity: The Academic’s Story” by CK Rha.  Presented at the Asia-
Pacific Economic Cooperation Life Sciences Innovation Forum, Phuket, Thailand, August,
2003.

25. “Optimization of biomass production in culture of oil palm” by Laura B. Willis, Dae Sung
Choi, Maria Helena Caño de Andrade, HyeWon Park, Chang Won Cho, Nathalie Gorret,
ChoKyun Rha, and Anthony J. Sinskey.  Presented at the Malaysia-MIT Biotechnology
Partnership Programme Workshop on Polyhydroxyalkanoates.  Kuala Lumpur, Malaysia,
June 2004.

26. “Next generation tools for oil palm biotechnology” by Anthony J. Sinskey, Pasawadee
Pradipasena, Victor Castanon, T. G. Sambandan, HyeWon Park, Maria Helena Caño de
Andrade, Nina Kshetry, Laura B. Willis, and ChoKyun Rha. Presented at the Malaysia-MIT
Biotechnology Partnership Programme Workshop on Polyhydroxyalkanoates.  Kuala
Lumpur, Malaysia, June 2004.

27. “Business Opportunities for Agricultural Biotechnology in APEC.  Key Considerations &
Strategies to Foster Investments in Biotechnology and Promote the Development of the
Agriculture Sector” by C.K. Rha. Presented at APEC High Level Policy Dialogue on
Agricultural Biotechnology, Kuala Lumpur, Malaysia, December, 2004

28. “Biotechnology for Malaysia” by C.K. Rha. Presented at BioMalaysia 2005, Kuala Lumpur,
Malaysia, April 2005.

29. “MIT in the Development of Biotechnology for the State Of Massachusetts” by C.K. Rha.
Presented at BioSelangor 2005, Shah Alam, Malaysia, August 2005.

30.  “At the Threshold of the Next Big Thing: Biotechnology Prospectus” by C.K. Rha.
Presented at Biotechnology Asia, Putra World Trade Center, Malaysia, August 2005.

31.  “Strategies for Natural and Novel Products” by C.K. Rha. Presented at the National
Conference on Biotechnology for Plantation Commodities 2005, Mines Resort City,
Malaysia, August 2005

32. “Anti-aging Skincare” by C.K. Rha.  Presented at Beautyweek 2005 International Anti-
Aging and Nutracosmeceutical Forum, Beijing, China, October 2005.

33 .  “MIT-SIRIM research collaboration” by C.K. Rha Presented at The First MMBPP
Workshop on Bioconversion of Palm Oil and its Products to Polyhydroxyalkanoates PHA
Biodegradable Plastics, Kuala Lumpur, Malaysia, January 2008.

IX. BOOKS:

Theory, Determination and Control of Physical Properties of Food Materials, C.K. Rha, ed., D.
Reidel Pub. Co., Holland, 1975.
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X. INVENTIONS:

Patents Granted

1. Bioactive fraction of Eurycoma longifolia. Sambandan; T.G., Rha; ChoKyun, Kadir; Azizol
Abdul, Aminudim; Norhaniza, Saad; Joharl Mohammed. 2006. U.S. Patent 7,132,117.
European Patent 1313491.

2. Method for controlling molecular weight of polyhydroxyalkanoates. Snell, K.D.; Hogan,
S.A.; Sim, S.J.; Sinskey, A.J. and Rha, C.K, 1998. U.S. Patent 5,811,272.

3. Degraded polysaccharide derivatives. Timonen, M.; Rha, C.K.; Vaara, T.; Bagley, L.; Bosdet,
S.; Lindley, M.; Lahtinen, T.; Turunen, M. and Vaara, M., 1996. U.S. Patent 5,569,483.

4 .  Polymeric capsules, method of making the same, and foodstuffs containing the same.
Timonen, M. and Rha, C.K. 1997. U.S. Patent 5,543,162.

5. Degraded polysaccharide derivatives and foodstuffs containing same. Rha, C.K.; Vaara, T.;
Timonen, M.; Lahtinen, T.; Turunen, M.; Vaara, M; Bagley, L.; Bosdet, S. and Lindley, M.,
1996. U.S. Patent 5,525,368.

6. Process for preparing glucanase resistant yeast mutants. Jamas, S.; Rha, C.K. and Sinskey,
A.J., 1996. U.S. Patent 5,506,124.

7. Foodstuffs containing novel degraded cellulose derivatives. Timonen, M.; Rha, C.K., Vaara,
T.; Bagley, L.; Bosdet, S.; Lindley, M.; Lahtinen, T.; Turunen, M. and Vaara, M., 1994. U.S.
Patent 5,366,755.

8. Paper compositions and methods therefor. Rha, C.K. and Timonen, M., 1994. U.S. Patent
5,354,424.

9. Glucan compositions and process for preparation thereof. Jamas, S.; Rha, C.K. and Sinskey,
A.J., 1993. U.S. Patent 5,250,436.

10. Liquid-liquid extraction with particulate polymeric adsorbent. Kim, C.W.; Robinson, E.M.
and Rha, C.K., 1992. U.S. Patent 5,110,733.

11. Glucan composition and process for preparation thereof. Jamas, S.; Rha, C.K. and Sinskey,
A.J., 1992. U.S. Patent 5,082,936.

12. Glucan composition and process for preparation thereof. James, S.; Rha, C.K. and Sinskey,
A.J., 1991. U.S. Patent 5,037,972.

13. Glucan composition and process for preparation thereof. James, S.; Rha, C.K. and Sinskey,
A.J., 1991. U.S. Patent 5,028,703.

14. Method for utilizing an exocellular polysaccharide isolated from Zoogloea ramigera. Rha,
C.K.; Pradipasena, P.; Nakamura, T., Easson, Jr., D.D. and Sinskey, A.J., 1991. U.S. Patent
5,008,108.

15. Glucan composition and process for preparation thereof. Jamas, S.; Rha, C.K. and Sinskey,
A.J., 1991. U.S. Patent 4,992,540.
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16. Method for utilizing an exocellular polysaccharide isolated from Zoogloea ramigera. Rha,
C.K.; Pradipasena, P.; Nakamura, T.; Easson, Jr., D.D. and Sinskey, A.J., 1989. U.S. Patent
4,851,393.

17. Glucan compositions and process for preparation thereof. Jamas, S.; Rha, C.K. and Sinskey,
A.J., 1989. U.S. Patent 4,810,646.

18. Encapsulated active material system. Rha, C.K. and Rodriguez-Sanchez, D., 1988. U.S.
Patent 4,749,620.

1 9 .  Process for encapsulation and encapsulated active material system. Rha, C.K. and
Rodriguez-Sanchez, D., 1988. U.S. Patent 4,744,933.

20. Method of making soybean beverages. Hsieh, D.S.T.; Bright, R.A. and Rha, C.K., 1978.
U.S. Patent 4,119,733.

21. Process of making powdered cellulose laurate. Teng, J.; Rha, C.K.; Scallet, B. and Stupend,
M. U.S. Patent 3,732,205.

22 .  Hydrocarbon and non-polar solvents gelled with a lipophilic polymeric carbohydrate
derivative. Teng, J.; Rha, C.K.; Scallet, B. and Stupend, M. U.S. Patent 3,730,693.

23. Chewing gum. Teng, J. and Rha, C.K. U.S. Patent 3,666,492.

Recent Disclosures

1. A bioactive polyacetylene compound discovered in the aerial parts of Centella asiatica
(Pegaga, Gotu Kola) and its therapeutic use. Geetha Govindan, T. G. Sambandan, Prof. A.
Sinskey, Prof. Chokyun Rha

2.  Bioactive extracts containing carotenoids and delta tocotrienol. Estela Balmaceda, TG
Sambandan and ChoKyun Rha.

3. Conversion of Oils, Lipids and Fatty Acids to PHA Including medium Chain and Long
Chain PHA using Rhodococcus as the Production Organism Phillip A. Lessard, ChoKyun
Rha, Anthony J. Sinksey

4. Madecassic acid as a protective material against nitric oxide-induced cytotoxicity. Dae-Sung
Choi, ChoKyun Rha

5. Triterpenoids, Related Compounds and Vitamin E for Coating or Treating Stents and Other
Biomedical Devices. ChoKyun Rha, T.G. Sambandan, Se-Kyung Oh.

6. Methoxy-canthine-6-one and Related Compounds: Anti HIV-1 Agents. Ong Boo Kean,
Azizol Abdul Kadir, T.G. Sambandan, Se-Kyung Oh, ChoKyun Rha and Chan Kit Lam.

7. Bioactive peptide components of Eurycoma longifolia (Tongkat Ali) and their production.
Norhaniza Aminudin, T.G. Sambandan and ChoKyun Rha.

8. The 4.3kDa peptide component from Eurycoma longifolia (Tongkat Ali) extracts and the
peptide that promotes androgen production and the up-regulation of corresponding genes
involved in the androgen biosynthesis pathway. Norhaniza Aminudin, T.G. Sambandan,
Rebecca Fry, Se-Kyung Oh and ChoKyun Rha.

9. New cytotoxic agents isolated from Centella asiatica. Badrul Amini Abdul Rashid, Se-Kyung
Oh, T.G. Sambandan and ChoKyun Rha.
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10. Selective Cytotoxic Compounds Isolated from Methanolic Extract of Eurycoma Longifolia
(Tongkat Ali). Ong Boo Kean, Se-Kyung Oh, ChoKyun Rha, Shamsul B. Muhamad, T.G.
Sambandan and Azizol Abd. Kadir.

11.  An anti-HIV compound: Compound OBK-250 for anti-retroviral treatment. Ong Boo
Kean, T.G. Sambandan, ChoKyun Rha, Se-Kyung Oh, Chan Kit Lam and Azizol Abd.
Kadir.

12. Interspecies DNA microarrays. Philip A. Lessard, ChoKyun Rha and Anthony J. Sinskey.

13. Concerted effect of multi-antioxidants for anti-aging or juvenating dietary or nutritional
supplement and personal care products. ChoKyun Rha.

14. Antioxidants as anti-aging, juvenating and vitalizing remedy. ChoKyun Rha.

1 5 .  Novel surface for oligonucleotide determination by SELDI-MALDI-TOF mass
spectroscopy. T.G. Sambandan, Mohd. Puad Abdullah, Philip A. Lessard and ChoKyun
Rha.

16.  Genetic markers (Single Nucleotide Polymorphisms) for Eurycoma spp. Asiah Osman,
Barbara Jordan, David Housman, Philip A. Lessard, ChoKyun Rha, Anthony J. Sinskey and
Azizol Abd. Kadir.

17. A procedure for the isolation of asiatic acid and madecassic acid from Centella asiatica. In-
Ho Kim, ChoKyun Rha and T.G. Sambandan.

18. Natural acids promote collagen synthesis. Se-Kyung Oh and ChoKyun Rha.
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