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BIOSKETCH / RESEARCH OVERVIEW:

Dr. Michael J. Cima is a Professor of Materials Science and Engineering at the Massachusetts
Institute of Technology and has an appointment at the David H. Koch Institute for Integrative
Cancer Research. He earned a B.S. in chemistry in 1982 (Phi Beta Kappa) and a Ph.D. in chemical
engineering in 1986, both from the University of California at Berkeley. Prof. Cima joined the
MIT faculty in 1986 as an Assistant Professor. He was promoted to full Professor in 1995. He
was elected a Fellow of the American Ceramics Society in 1997. Prof. Cima was elected to the
National Academy of Engineering in 2011 and to the National Academy of Inventors in 2016. He
now holds the David H. Koch Chair of Engineering at MIT. He was appointed faculty director of
the Lemelson-MIT Program in 2009 which is a program to inspire youth to be inventive and has a
nationwide reach.

Prof. Cima is author or co-author of over Three hundred peer reviewed scientific publications, fifty
US patents, and is a recognized expert in the field of medical devices and materials
processing. Prof. Cima is actively involved in materials and engineered systems for improvement
in human health such as treatments for cancer, metabolic diseases, trauma, and urological
disorders. Prof. Cima's research concerns advanced forming technology such as for complex
macro and micro devices, colloid science, MEMS and other micro components for medical devices
that are used for drug delivery and diagnostics, high-throughput development methods for
formulations of materials and pharmaceutical formulations. He is also known for his innovative
use of MRI and magnetic relaxation methods for assessment of patient volume status.

He is a coinventor of MIT’s three-dimensional printing process. Machines and products by many
licensees using this process are used throughout the world. His research has led to the development
of chemically derived epitaxial oxide films for HTSC coated conductors. He and collaborators are
developing implantable MEMS devices for unprecedented control in the delivery of
pharmaceuticals and implantable diagnostic systems. Finally, through his consulting work he has
been a major contributor to the development of high throughput systems for discovery of novel
crystal forms and formulations of pharmaceuticals. Prof. Cima also has extensive entrepreneurial
experience. He is co-founder of MicroChips Biotech., a developer of microelectronic based drug
delivery and diagnostic systems. Prof. Cima took two sabbaticals to act as senior consultant and
management team member at Transform Pharmaceuticals Inc. a company that he helped start and
that was ultimately acquired by Johnson and Johnson Corporation. He is a co-founder of T2
Biosystems a medical diagnostics company that uses magnetic relaxation in highly sensitive
molecular assays. Prof. Cima is also a co-founder of Taris Biomedical a company specializing in
pharmaceutical products for urology.

Prof. Cima is devoted to engineering education and was the instructor in charge of 3.091
(Introduction to solid-state chemistry) from 2011 through 2014 which is a unique MIT
course. This course has satisfied the freshman chemistry requirement at MIT for over forty
years. It is the first engineering course that MIT students will encounter and has over 300
students. It has been offered many times since 2012 as 3.091x to students world-wide over the
edX platform. Many tens of thousands of students have participated.

Prof. Cima has been faculty director of the MIT Glass Lab for the past twenty-seven
years. He arrived at MIT when it was known for producing students with spectacular individual
achievement, but poor teamwork skills. MIT was in the midst of trying to address this issue when
he had the idea of using an extracurricular activity to build teamwork skills. He happened on an
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old studio glass blowing facility in the basement at the center of campus and several students
interested in rebuilding it. Studio glass blowing is the only craft art that you cannot do by
yourself. It is done as a team. Today the Glass Lab is the most oversubscribed class at MIT with
classes composed of students from all departments at MIT. It is a great way for students to learn
how to improvise together to solve problems and have fun doing it.



Michael J. Cima

PUBLICATIONS

1.

10.

11.

12.

13.

Cima, M. J. and Rhine, W. E., Powder Processing for Microstructural Control in
Ceramic Superconductors, Advanced Ceramic Materials, 2, 329-36, (1987).

Cima, M. & Brewer, L., The generalized lewis acid-base titration of palladium and
niobium. Metallurgical Transactions B 19, 893-917 (1988).

Cima, M. J., Schneider, J. S., Peterson, S. C. & Coblenz, W., Reaction of Ba,Y CuzOs.ofilms
with yttria-stabilized zirconia substrates. Applied Physics Letters 53, 710-712 (1988).

Peterson, S. C. & Cima, M. J., Magnetic inducement of texture in Ba2YCu306.9 particle
assemblies under cryogenic conditions. Journal of the American Ceramic Society 71, 458-
459 (1988).

Cima, M. J. and Lewis, J. A., Firing-Atmosphere Effects on Char Content from Alumina-
Poly (Vinyl Butyral) Films, Ceramic Transactions, 1, 567-74, (1988).

Cima, M. J.,, Chiu, R., and Rhine, W. E., Barium Yttrium Copper Oxide (Ba2YCuzOs.9)
Powder Preparation by Sol-Gel Emulsion Techniques, Materials Research Society
Symposium Proceedings, 99, 241-4, (1988).

Brody, H. D., Haggerty, J. S., Cima, M. J., Flemings, M. C., Barns, R. L., Gyorgy, E. M.,
Johnson, D. W., Rhodes, W. W., Sunder, W. A. & Laudise, R. A., Highly textured and
single crystal Bi>CaSr.Cu,Ox prepared by laser heated float zone crystallization.
Journal of Crystal Growth 96, 225-233 (1989).

Cima, M. J., Dudziak, M. & Lewis, J. A., Observation of poly (vinyl butyral)-dibutyl
phthalate binder capillary migration. Journal of the American Ceramic Society 72, 1087-
1090 (1989).

Holm, E. A. & Cima, M. J., Two-dimensional whisker percolation in ceramic matrix-
ceramic whisker composites. Journal of the American Ceramic Society 72, 303-305 (1989).

Kim, M. G,, Cima, M. J. & Searcy, A. W., Comparison of sizes of magnesia crystals
calculated from X-ray diffraction line-broadening and transmission electron
microscopy observations. Journal of the American Ceramic Society 72, 1514-1516 (1989).

Cima, M. J., Advanced Chemical Processing of Ceramic Materials, MRS International
Meeting on Advanced Materials, 3, 47-54, (1989).

Cima, M. J., Lewis, J. A., and Devoe, A. D., Binder Distribution in Ceramic Greenware
During Thermolysis, Journal of the American Ceramic Society, 72, 1192-9, (1989).

Holm, E. A. and Cima, M. J., Zero-Shrinkage Whisker Fraction in Ceramic Matrix-
Ceramic Whisker Composites, Materials Research Society Symposium Proceedings, 155,
319-30, (1989).



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Michael J. Cima

Calvert, P. & Cima, M., Theoretical models for binder burnout. Journal of the American
Ceramic Society 73, 575-579 (1990).

Cima, M. J., Jiang, X. P., Chow, H. M., Haggerty, J. S., Flemings, M. C., Brody, H. D.,
Laudise, R. A. & Johnson, D. W., Influence of growth parameters on the microstructure
of directionally solidified Bi,Sr.CaCu,Oy. Journal of Materials Research 5, 1834-1849
(1990).

Kelly, J. R., Giordano, R., Pober, R. & Cima, M. J., Fracture surface analysis of dental
ceramics: clinically failed restorations. The International journal of prosthodontics 3, 430-
440 (1990).

Mclintyre, P. C., Cima, M. J. & Ng, M. F., Metalorganic deposition of high-Jc Ba,YCuzO7.
x thin films from trifluoroacetate precursors onto (100) SrTiOs. Journal of Applied
Physics 68, 4183-4187 (1990).

Mcintyre, P. C., Cima, M. J., Ng, M. F., Chiu, R. C. & Rhine, W. E., Texture development
in Ba,Y CuzO7.x films from trifluoroacetate precursors. Journal of Materials Research 5,
2771-2779 (1990).

Sachs, E., Cima, M., Brancazio, D., Curodeau, A. & Shalon, T., Three-dimensional
printing. Rapid fabrication of molds for casting, in American Society of Mechanical
Engineers, Production Engineering Division (Publication) PED, 1990, 95-103 (1990).

Sachs, E., Cima, M. & Cornie, J., Three-Dimensional Printing: Rapid Tooling and
Prototypes Directly from a CAD Model. CIRP Annals - Manufacturing Technology 39,
201-204 (1990).

Sachs, E., Williams, P., Brancazio, D., Cima, M. & Kremmin, K., Three-Dimensional
Printing. Rapid tooling and prototypes directly from a cad model, in Proceedings of
Manufacturing International '90. Part 4: Advances in Materials and Automation, 1990, 131-
136 (1990).

Beylier, E., Pober, R. L., and Cima, M. J., Centrifugal Casting of Ceramic Components,
Ceramic Transactions, 12, 529-36, (1990).

Chow, H. M., Jiang, X. P., Cima, M. J., Haggerty, J. S., Brody, H. D., and Flemings, M. C.,
Phase Chemistry and Microstructure of Directionally Solidified Bismuth Strontium
Calcium Copper Oxide (BiSr.CaCu.QOg), Materials Research Society Symposium
Proceedings, 169, 313-16, (1990).

Hallock, R. B., Rexer, P. O., Jolly, M. S., Rhine, W. E., and Cima, M. J., Polyfunctional
Carboxylic as Coprecipitating Agents for Barium, Yttrium, and Copper, Materials
Research Society Symposium Proceedings, 180, 877-81, (1990).



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Michael J. Cima

Hallock, R. B., Rhine, W. E., Cima, M. J., Bott, S. G., and Atwood, J. L., Synthesis and X-
Ray Crystal Structure of BaCu(C204)2:6H20, a Mixed-Metal Oxalate of Barium and
Copper, Ceramic Transactions, 13, 251-8, (1990).

Lewis, J. A. and Cima, M. J., Diffusivities of Dialkyl Phthalates in Plasticized Poly (Vinyl
Butyral): Impact on Binder Thermolysis, Journal of the American Ceramic Society, 73,
2702-7, (1990).

Lewis, J. A. and Cima, M. J., Direct Observation of Binder Distribution Processes in 2-
D Porous Networks During Thermolysis, Ceramic Transactions, 12, 583-90, (1990).

Mclintyre, P. C., Chiu, R. C., Cima, M. J., and Rhine, W. E., Metalorganic Decomposition
and Microstructure Development in Barium Yttrium Copper Oxide (BazYCuzO7)
Films from Metal Trifluoroacetate Precursors, Materials Research Society Symposium
Proceedings, 169, 743-6, (1990).

Ng, M. F., Peterson, S. C., and Cima, M. J., Recrystallization of Non-Vacuum Derived
Barium Yttrium Copper Oxide (Ba:YCuszO7.,) Films, Materials Research Society
Symposium Proceedings, 169, 731-4, (1990).

Rhine, W. E., Saegusa, K., Hallock, R. B., and Cima, M. J., Control of Ceramic Powder
Composition by Precipitation Techniques, Ceramic Transactions, 12, 107-18, (1990).

Scozzafava, M. R., Rhine, W. E., and Cima, M. J., Metalorganic Precursors to High-
Temperature Superconductors Using 2-(2-Ethoxyethoxy) Ethanol, Materials Research
Society Symposium Proceedings, 169, 393-6, (1990).

Scozzafava, M. R., Rhine, W. E., and Cima, M. J., Preparation of Copper and Copper-
Barium-Yttrium Sols from Metal 2-(2-Ethoxyethoxy) Ethoxides and Conversion of
Copper-Barium-Yttrium Alkoxide Precursors to Barium Yttrium Cuprate
(Ba2YCuz07.4), Materials Research Society Symposium Proceedings, 180, 697-702, (1990).

Scozzafava, M. R., Rhine, W. E., and Cima, M. J., Preparation, Characterization, and
Hydrolysis of Metal Aryloxide Precursors to High Temperature Superconductors,
Ceramic Transactions, 13, 243-50, (1990).

Luo, J., Jiang, X. P., Chow, H. M., Cima, M. J., Graybeal, J. M., Orlando, T. P. & Rudman,
D. A., Grain alignment and transport properties of Bi.Sr.CaCu>Og grown by laser-
heated float zone method. IEEE Transactions on Magnetics 27, 1499-1502 (1991).

Mclintyre, P. C., Cima, M. J., Liebenberg, D. H. & Francavilla, T. L., Mixed-state behavior
in large magnetic fields of high-temperature superconducting films prepared by
metalorganic deposition. Applied Physics Letters 58, 2033-2035 (1991).

Nashimoto, K. & Cima, M. J., Epitaxial LiNbO3 thin films prepared by a sol-gel process.
Materials Letters 10, 348-354 (1991).



37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Michael J. Cima

Sachs, E., Cima, M. & Bredt, J., Three-dimensional printing of ceramic shells and cores
for metal casting, in American Society of Mechanical Engineers, Production Engineering
Division (Publication) PED, 1991, 61-72 (1991).

Chiu, R. C. and Cima, M. J., Drying Behavior of Granular Ceramic Films, Ceramic
Transactions, 22, 347-56, (1991).

Chiu, R. C., Rhine, W. E., Higgins, R. J., and Cima, M. J., Barium Yttrium Copper Oxide
(Ba2YCus0O7) Powder Derived from Nitrate-Based Precursors, Ceramic Transactions, 18,
239-46, (1991).

Chow, H. M., Jiang, X. P., Cima, M. J., Haggerty, J. S., Brody, H. D., and Flemings, M. C.,
Effects of Annealing on the Microstructure and Phase Chemistry of Directionally
Solidified Bismuth Strontium Calcium Copper Oxide (Bi>Sr.CaCu,0Og), Journal of the
American Ceramic Society, 74, 1391-6, (1991).

Cima, M. J., Mclntyre, P. C., Smith, J. A., Jr.,, Chang, B. P., and Hallock, R. B.,
Metalorganic Deposition of High-Jc Barium Yttrium Copper Oxide (Ba.YCuzO7.x)
Thin Films on Single Crystal Substrates, Progress in High Temperature
Superconductivity, 31, 13-23, (1991).

Nashimoto, K., Cima, M. J., and Rhine, W. E., Microstructural Evolution of Epitaxial
Lithium Niobate (LiNbO3) Thin Films Derived from Metal Alkoxide Solutions,
Materials Research Society Symposium Proceedings, 202, 439-44, (1991).

Ushifusa, N. and Cima, M. J., Aqueous Processing of Mullite-Containing Green Sheets,
Journal of the American Ceramic Society, 74, 2443-7, (1991).

Cima, M. J., Flemings, M. C., Figueredo, A. M., Nakade, M., Ishii, H., Brody, H. D. &
Haggerty, J. S., Semisolid solidification of high temperature superconducting oxides.
Journal of Applied Physics 72, 179-190 (1992).

Mclntyre, P. C., Cima, M. J., Smith Jr, J. A., Hallock, R. B., Siegal, M. P. & Phillips, J. M.,
Effect of growth conditions on the properties and morphology of chemically derived
epitaxial thin films of Ba>YCusO7. x on (001) LaAlOs. Journal of Applied Physics 71,
1868-1877 (1992).

Sachs, E., Cima, M., Williams, P., Brancazio, D. & Cornie, J., Three-dimensional printing.
Rapid Tooling and prototypes directly from a CAD model. Journal of engineering for
industry 114, 481-488 (1992).

Westerheim, A. C., Anderson, A. C. & Cima, M. J., Substrate temperature measurements
using ultrasonically bonded Platinel 11 thermocouples. Review of Scientific Instruments
63, 2282-2287 (1992).



48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Michael J. Cima

Yu-Jahnes, L. S., Brogan, W. T., Anderson, A. C. & Cima, M. J., A high-flux atomic oxygen
source for the deposition of high Tc superconducting films. Review of Scientific
Instruments 63, 4149-4153 (1992).

Chiu, R. C. and Cima, M. J., Drying Stresses in Granular Ceramic Films, Ceramic
Transactions, 26, 88-94, (1992).

Tang, Y. and Cima, M. J., Deformation During Binder Removal from Multilayer Ceramic
Greenware, Ceramic Transactions, 26, 115-24, (1992).

Hallock, R. B., Rhine, W. E., Jolly, M. S., and Cima, M. J., Barium Yttrium Copper Oxide
(Ba2YCu3O7.x) Thin Films with Jc > 105A/Cm? at 77 K Prepared by Metalorganic
Deposition at Reduced Oxygen Pressure, Materials Research Society Symposium
Proceedings, 249, 189-94, (1992).

Lauder, A., Cima, M. J., Sachs, E., and Fan, T., Three-Dimensional Printing: Surface
Finish and Microstructure of Rapid Prototyped Components, Materials Research
Society Symposium Proceedings, 249, 331-6, (1992).

Liebenberg, D. H.; Mclintyre, P. C.; Cima, M. J.; Francavilla, T. L. Angular dependence
of critical currents of high-temperature superconducting films in high magnetic fields
prepared by metalorganic deposition. Cryogenics (1992), 32(11), 1066-70.

Nashimoto, K., Cima, M. J., and Rhine, W. E., Structure and Optical Properties of
Polycrystalline and Epitaxial Lithium Niobate (LiNbO3) Thin Films Derived by a Sol-
Gel Method, Ceramic Transactions, 25, 371-83, (1992).

Rhine, W. E., Hallock, R. B., Cima, M. J., and Davis, W. M., Precipitation of Oxalates
from Homogeneous Solution: Synthesis of Barium Titanium Oxalate (BaTi(C204)2) and
Barium, Yttrium, and Copper Oxalates, Ceramic Transactions, 26, 8-16, (1992).

Westerheim, A. C., Choi, B. I, Flik, M. I., Cima, M. J., Slattery, R. L., and Anderson, A. C.,
Radiative Substrate Heating for High-Tc Superconducting Thin-Film Deposition:
Film-Growth-Induced Temperature Variation, Journal of Vacuum Science &
Technology, A: Vacuum, Surfaces, and Films, 10, 3407-10, (1992).

Chang, B. P., Sonnenberg, N. & Cima, M. J., Deposition and characterization of MgO
thin films on SrTiO3z and LaAlOz substrates, in Materials Research Society Symposium
Proceedings, 1993, 653-656 (1993).

Chiu, R. C. & Cima, M. J., Drying of granular ceramic films: Il, drying stress and
saturation uniformity. Journal of the American Ceramic Society 76, 2769-2777 (1993).

Chiu, R. C., Garino, T. J. & Cima, M. J., Drying of granular ceramic films: I. Effect of
processing variables on cracking behavior. Journal of the American Ceramic Society 76,
2257-2264 (1993).



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Michael J. Cima

Endo, H. & Cima, M. J., Preparation and characterization of epitaxial KNbQO3 thin films
by a sol-gel method, in Materials Research Society Symposium - Proceedings, 1993, 325-
330 (1993).

Mclntyre, P. C. & Cima, M. J., Microstructural evolution during epitaxial growth of
chemically derived Ba;YCuszO7.x thin films, in Materials Research Society Symposium
Proceedings, 1993, 371-374 (1993).

Sachs, E., Cima, M., Cornie, J., Brancazio, D., Bredt, J., Curodeau, A., Fan, T., Khanuja, S.,
Lauder, A., Lee, J. & Michaels, S., Three-Dimensional Printing: The Physics and
Implications of Additive Manufacturing. CIRP Annals - Manufacturing Technology 42,
257-260 (1993).

Sakai, H., Cima, M. J. & Rhine, W. E., Adsorption of sulfonic acid doped poly (vinyl
chloride) on barium ferrite particles. Journal of the American Ceramic Society 76, 3136-
3140 (1993).

Sonnenberg, N., Longo, A. S., Cima, M. J,, Chang, B. P., Ressler, K. G., Mclintyre, P. C. &
Liu, Y. P., Preparation of biaxially aligned cubic zirconia films on pyrex glass substrates
using ion-beam assisted deposition. Journal of Applied Physics 74, 1027-1034 (1993).

Westerheim, A. C., Mcintyre, P. C., Basu, S. N., Bhatt, D., Yu-Jahnes, L. S., Anderson, A.
C. & Cima, M. J., Comparison of the surface morphology and microstructure of in situ
and ex situ derived YBa,CusO7x thin films. Journal of Electronic Materials 22, 1113-
1120 (1993).

Cima, M. J., Enabling Process Technologies for Ceramics, International Journal of the
Society of Materials Engineering for Resources, 1, 3-9, (1993).

Kagan, C. R. & Cima, M. J., Solution precipitation of CdSe quantum dots, in Materials
Research Society Symposium Proceedings, 1993, 841-846 (1994).

Chang, B. P., Mcintyre, P. C., Sonnenberg, N. & Cima, M. J., Epitaxial dielectric
planarization for multilayer HTSC structures, in Materials Research Society Symposium
- Proceedings, 1994, 151-156 (1994).

Chang, B. P., Sonnenberg, N. & Cima, M. J., Substrate effects on the growth of oriented
MgO thin films, in Materials Research Society Symposium Proceedings, 1994, 455-460
(1994).

Chang, B. P., Sonnenberg, N., Cima, M. J., Sun, J. Z. & Yu-Jahnes, L. S., Epitaxial
planarization of patterned yttria-stabilized zirconia substrates for multilayer
structures. Applied Physics Letters 67, 1145 (1994).

Chang, B. P., Sonnenberg, N., Mclintyre, P. C., Cima, M. J,, Sun, J. Z. & Yu-Jahnes, L. S.,
Epitaxial planarization using ion beam assisted deposition, in Materials Research Society
Symposium Proceedings, 1994, 887-892.



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Michael J. Cima

Figueredo, A. M., Cima, M. J., Flemings, M. C. & Haggerty, J. S., Directional phase
formation on melting via peritectic reaction. Metallurgical and Materials Transactions A
25, 1747-1760 (1994).

Higgins, R. J., Rhine, W. E., Cima, M. J., Bowen, H. K. & Farneth, W. E., Ceramic surface
reactions and carbon retention during non-oxidative binder removal: Al>Os/poly
(methyl methacrylate) at 20°-700°C. Journal of the American Ceramic Society 77, 2243-
2253 (1994).

Ishii, H., Hara, T., Hirano, S., Figueredo, A. M. & Cima, M. J., Magnetization behavior
and critical current density along the c-axis in melt-grown YBCO fiber crystal. Physica
C: Superconductivity and its Applications 225, 91-100 (1994).

Lewis, J. A., Cima, M. J. & Rhine, W. E., Direct observation of preceramic and organic
binder decomposition in 2-D model microstructures. Journal of the American Ceramic
Society 77, 1839-1845 (1994).

Liebenberg, D. H., Cima, M. J., Mcintyre, P. C. & Francavilla, T. L., Angular dependence
of transport current near critical at fields to 4 T in metalorganic thin films. Journal of
Superconductivity 7, 303-308 (1994).

Liebenberg, D. H., McLntyre, P. C., Cima, M. J. & Francavilla, T. L., Critical current
angle-dependent measurements of thin (15nm) chemically-derived YBa2Cu30O7-d films
in fields to 5.5 T. Physica C: Superconductivity and its Applications 235-240, 3069-3070
(1994).

Man, F. N. & Cima, M. J., Crystallization of epitaxial lanthanum aluminate and spinel
thin films derived from nitrate precursors, in Materials Research Society Symposium -
Proceedings, 1994, 145-150 (1994).

Mclntyre, P. C. & Cima, M. J., Microstructural inhomogeneities in chemically derived
Ba,Y CusO7 thin films: Implications for flux pinning. Journal of Materials Research 9,
2778-2788 (1994).

Ng, M. F. & Cima, M. J., Microstructural evolution of epitaxial MgAI204 thin films
derived from metal nitrates and from metal alkoxides, in Materials Research Society
Symposium Proceedings, 1994, 577-582 (1994).

Ng, M. F. & Cima, M. J., Epitaxial chemically derived lanthanum aluminate films for
Ba2YCu307-x devices, in Materials Research Society Symposium Proceedings, 1994, 547-
552 (1994).

Ressler, K. G., Sonnenberg, N. & Cima, M. J., lon beam-assisted deposition of biaxially
aligned CeO2 and ZrO2 thin films on amorphous substrates, in Materials Research
Society Symposium Proceedings, 1994, 953-958 (1994).

10



83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Michael J. Cima

Sonnenberg, N., Ressler, K. G., Mclintyre, P. C. & Cima, M. J., Influence of processing
parameters on the development of biaxially aligned zirconia thin films deposited by ion
beam assisted deposition, in Materials Research Society Symposium - Proceedings, 1994,
163-168 (1994).

Westerheim, A. C., Anderson, A. C., Oates, D. E., Basu, S. N., Bhatt, D. & Cima, M. J.,
Relation between electrical properties and microstructure of YBa 2Cu307-x thin films
deposited by single-target off-axis sputtering. Journal of Applied Physics 75, 393-403
(1994).

Cima, M. J.,, Sachs, E., Cima, L. G., Yoo, J., Khanuja, S., Borland, S. W., Wu, B., and
Giordano, R. A., Computer-Derived Microstructures by 3D Printing: Bio- and
Structural Materials, Solid Freeform Fabrication Symposium Proceedings, 181-190,
(1994).

Mclntyre, P. C. and Cima, M. J., Heteroepitaxial Growth of Chemically Derived Ex Situ
Ba>YCusO7.x Thin Films, Journal of Materials Research, 9, 2219-30, (1994).

Michaels, S., Sachs, E. M., and Cima, M. J., Three-Dimensional Printing of Metal and
Cermet Parts. Advances in Powder Metallurgy & Particulate Materials Proceedings of the
1994 International Conference & Exhibition on Powder Metallurgy & Par 103-12, (1994).

Ng, M. F. and Cima, M. J., Crystallization of Epitaxial Lanthanum Aluminate and Spinel
Thin Films Derived from Nitrate Precursors, Materials Research Society Symposium
Proceedings, 341, 145-50, (1994).

Sachs, E., Curodeau, A., Gossard, D., Jee, H., Cima, M., and Caldarise, S., Surface Texture
by 3D Printing, Solid Freeform Fabrication Symposium Proceedings, 56-64, (1994).

Figueredo, A. M., Cima, M. J., Flemings, M. C., Haggerty, J. S., Hara, T., Ishii, H., Ohkuma,
T. & Hirano, S., Properties of Ba>Y CuzO7.x filaments directionally solidified by the laser-
heated floating zone technique. Physica C: Superconductivity and its Applications 241, 92-
102 (1995).

Giordano, R., Cima, M. & Pober, R., Effect of surface finish on the flexural strength of
feldspathic and aluminous dental ceramics. The International journal of prosthodontics
8, 311-319 (1995).

Giritlioglu, B. & Cima, M. J., Anisotropy in rectangular bars fabricated via three-
dimensional printing. Ceramic Engineering and Science Proceedings 16, 763-770 (1995).

Hirakata, K., Rhine, W. E. & Cima, M. J., Carbon determination in small amounts of
ceramic powder by coulombic titration. Journal of the American Ceramic Society 78,
2834-2836 (1995).

Hirakata, K., Rhine, W. E. & Cima, M. J., Organic acid adsorption on lead titanate
surfaces. Journal of the American Ceramic Society 78, 2563-2565 (1995).

11



95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Michael J. Cima

Lee, S. J. J., Sachs, E. & Cima, M., Layer position accuracy in powder-based rapid
prototyping. Rapid Prototyping Journal 1, 24-37 (1995).

Liebenberg, D. H., Soulen, R. J., Francavilla, T. L., Fuller-Mora, W. W., Mcintyre, P. C. &
Cima, M. J., Current-voltage measurements of thin YBa>CuzOss films compared with
a modified Ambegaokar-Halperin theory. Physical Review B 51, 11838-11847 (1995).

Mclintyre, P. C., Chang, B. P., Sonnenberg, N. & Cima, M. J., Defect formation in epitaxial
oxide dielectric layers due to substrate surface relief. Journal of Electronic Materials 24,
735-745 (1995).

Mclintyre, P. C., Cima, M. J. & Roshko, A., Epitaxial nucleation and growth of chemically
derived Ba,YCusO7 thin films on (001) SrTiOs. Journal of Applied Physics 77, 5263-
5272 (1995).

Mclntyre, P. C., Cima, M. J. & Roshko, A., The effects of substrate surface steps on the
microstructure of epitaxial Ba>Y CusO7x thin films on (001) LaAlOs. Journal of Crystal
Growth 149, 64-73 (1995).

Nashimoto, K., Cima, M. J., Mclintyre, P. C. & Rhine, W. E., Microstructure development
of sol-gel derived epitaxial LiNbOs thin films. Journal of Materials Research 10, 2564-
2572 (1995).

Sachs, E., Wylonis, E., Cima, M., Allen, S., Michaels, S., Sun, E., Tang, H. & Guo, H.,
Injection molding tooling by three-dimensional printing, a desktop manufacturing
process, in Annual Technical Conference - ANTEC, Conference Proceedings, 1995, 997-
1003.

Yoo, J., Cima, M., Sachs, E. & Suresh, S., Fabrication and microstructural control of
advanced ceramic components by three-dimensional printing. Ceramic Engineering and
Science Proceedings 16, 755-762 (1995).

Cima, M. J., Ceramics Manufacturing - from Science to Practice, International Journal
of the Society of Materials Engineering for Resources, 3, 5-10, (1995).

Cima, M. J., Yoo, J., Khanuja, S., Rynerson, M., Nammour, D., Giritlioglu, B., Grau, J., and
Sachs, E. M., Structural Ceramic Components by 3D Printing, Solid Freeform
Fabrication Symposium Proceedings, 479-488, (1995).

Liebenberg, D. H., Soulen, R. J., Jr., Francavilla, T. L., Fuller-Mora, W. W., Mclintyre, P. C.,
Cima, M. J., Current-Voltage Measurements of Thin YBa>Cu3Osg9 Films Compared
with a Modified Ambegaokar-Halperin Theory, Physical Review B, 51, 838-847, (1995).

Sachs, E., Allen, S., Cima, M., Wylonis, E., and Guo, H., Production of Injection Molding
Tooling with Conformal Cooling Channels Using the Three-Dimensional Printing
Process, Solid Freeform Fabrication Symposium Proceedings, 448-467, (1995).

12



107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Michael J. Cima

Giordano, R. A., Wu, B. M., Borland, S. W., Cima, L. G., Sachs, E. M. & Cima, M. J.,
Mechanical properties of dense polylactic acid structures fabricated by three-
dimensional printing. Journal of Biomaterials Science, Polymer Edition 8, 63-75 (1996).

Hirakata, K., Rhine, W. E. & Cima, M. J., Surface chemistry of lead titanate and its
impact on binder removal. Journal of the American Ceramic Society 79, 1002-1008 (1996).

Mcintyre, P. C., Ressler, K. G., Sonnenberg, N. & Cima, M. J., Transmission electron
microscopy investigation of biaxial alignment development in YSZ films fabricated
using ion beam assisted deposition. Journal of Vacuum Science and Technology A:
Vacuum, Surfaces and Films 14, 210-215 (1996).

Ressler, K. G., Sonnenberg, N. & Cima, M. J.,, TEM and x-ray investigation of single
crystal-like zirconia films fabricated by dual ion beam deposition, in Materials Research
Society Symposium - Proceedings, 1996, 605-610 (1996).

Ressler, K. G., Sonnenberg, N. & Cima, M. J., The development of biaxial alignment in
yttria-stabilized zirconia films fabricated by ion beam assisted deposition. Journal of
Electronic Materials 25, 35-42 (1996).

Wu, B. M., Borland, S. W., Giordano, R. A., Cima, L. G., Sachs, E. M. & Cima, M. J., Solid
free-form fabrication of drug delivery devices. Journal of Controlled Release 40, 77-87
(1996).

Cima, M. J., Solid Free Form Fabrication Methods and Ceramic Components, Science
of Whitewares, [Proceedings of the Science of Whitewares Conference], Alfred, N. Y., July
16-20, 1995, 183-195, (1996).

Grau, J., Cima, M., Sachs, E., Fabricating Alumina Molds for Slip Casting with 3-D
Printing, Ceramic Industry, 22-27, (1996).

Griffith, L. G., Wu, B., Cima, M. J., Powers, M. J., Chaignaud, B. & Vacanti, J. P., In Vitro
Organogenesis of Liver Tissue, in Annals of the New York Academy of Sciences Vol. 831
382-397 (1997).

Honjo, S., Cima, M. J., Flemings, M. C., Ohkuma, T., Shen, H., Righy, K. & Sung, T. H.,
Seeded crystal growth of YBa>CusOs s in semisolid melts. Journal of Materials Research
12, 880-890 (1997).

Ng, M. F. & Cima, M. J., Heteroepitaxial growth of lanthanum aluminate films derived
from mixed metal nitrates. Journal of Materials Research 12, 1306-1314 (1997).

Ressler, K. G., Sonnenberg, N. & Cima, M. J.,, The Relation between lon Damage
Anisotropy and IBAD YSZ Biaxial Alignment. IEEE Transactions on Applied
Superconductivity 7, 1432-1435 (1997).

13



119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

Michael J. Cima

Ressler, K. G., Sonnenberg, N. & Cima, M. J., Mechanism of biaxial alignment of oxide
thin films during ion-beam-assisted deposition. Journal of the American Ceramic Society
80, 2637-2648 (1997).

Rowe, C. W. & Cima, M. J., Leaching of sodium silicate-based slurries. American
Ceramic Society Bulletin 76, 81-83 (1997).

Yoo, J., Rowe, C. W., Wu, B. M., Palazzolo, R. D., Cima, M. J. & Monkhouse, D. C,,
Release rate control of tablets manufactured by the TheriForm process, in Polymeric
Materials Science and Engineering, Proceedings of the ACS Division of Polymeric Materials
Science and Engineering, 1997, 452 (1997).

Grau, J., Moon, J., Uhland, S., Cima, M., and Sachs, E., High Green Density Ceramic
Components Fabricated by the Slurry-Based 3DP Process, Solid Freeform Fabrication
Symposium Proceedings, 1, 371-378, (1997).

Sachs, E., Allen, S., Guo, H., Banos, J., Cima, M., Serdy, J., and Brancazio, D., Progress on
Tooling by 3D Printing; Conformal Cooling, Dimensional Control, Surface Finish and
Hardness, Solid Freeform Fabrication Symposium Proceedings, 1, 115-123, (1997).

Katstra, W., Cima, M. J., Palazzolo, B. & Rowe, B., Oral dosage forms by three-
dimensional printing. Proceedings of the Controlled Release Society, 760-761 (1998).

Kim, S. S., Utsunomiya, H., Koski, J. A., Wu, B. M., Cima, M. J., Sohn, J., Mukai, K.,
Griffith, L. G. & Vacanti, J. P., Survival and function of hepatocytes on a novel three-
dimensional synthetic biodegradable polymer scaffold with an intrinsic network of
channels. Annals of Surgery 228, 8-13 (1998).

Santini J.T, Jr., Cima, M. J. & Langer, R., A microchip for controlled release. Proceedings
of the Controlled Release Society, 209-210 (1998).

Shen, H., Flemings, M. C., Cima, M. J., Haggerty, J., Honjo, S., Righy, K. & Sung, T. H.,
Solidification of YBa>,CuzOe+x: Part I. Morphology. Journal of Materials Research 13,
565-573 (1998).

Svedberg, L. M., Arndt, K. C. & Cima, M. J., Gel plating process for selective gold
metallization of electronic packages. International Journal of Microcircuits and Electronic
Packaging 21, 329-333 (1998).

Svedberg, L. M., Arndt, K. C. & Cima, M. J., Gel plating process for selective gold
metallization of electronic packages, in Proceedings of SPIE - The International Society
for Optical Engineering, 1998, 258-263 (1998).

Yoo, J.,, Cho, K. M., Bae, W. S., Cima, M. & Suresh, S., Transformation-toughened
ceramic multilayers with compositional gradients. Journal of the American Ceramic
Society 81, 21-32 (1998).

14



131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

Michael J. Cima

Xu, X., Sachs, E., Allen, S., and Cima, M., Designing Conformal Cooling Channels for
Tooling, Solid Freeform Fabrication Symposium Proceedings, 131-146, (1998).

Grau, J. E., Uhland, S. A., Moon, J., Cima, M. J. & Sachs, E. M., Controlled cracking of
multilayer ceramic bodies. Journal of the American Ceramic Society 82, 2080-2086 (1999).

Jackson, T. R., Liu, H., Patrikalakis, N. M., Sachs, E. M. & Cima, M. J., Modeling and
designing functionally graded material components for fabrication with local
composition control. Materials and Design 20, 63-75 (1999).

Katstra, W. E., Rowe, C. W., Teung, P. & Cima, M. J., Pulsatory oral drug delivery devices
fabricated by Three-Dimensional Printing (TM). Proceedings of the Controlled Release
Society, 167-168 (1999).

Santini Jr, J. T., Cima, M. J. & Langer, R., A controlled-release microchip. Nature 397,
335-338 (1999).

Smith, J. A., Cima, M. J. & Sonnenberg, N., High critical current density thick MOD-
derived YBCO films. IEEE Transactions on Applied Superconductivity 9, 1531-1534
(1999).

Uhland, S. A., Holman, R. K., Cima, M. J., Sachs, E. & Enokido, Y., New process and
materials developments in 3-dimensional printing. Materials Research Society
Symposium - Proceedings 542, 153-158 (1999).

Wu, B. M. & Cima, M. J., Effects of Solvent-Particle Interaction Kinetics on
Microstructure Formation during Three-Dimensional Printing. Polymer Engineering
and Science 39, 249-260 (1999).

Sachs, E., Allen, S., Hadjiloucas, C., Yoo, J., and Cima, M., Low Shrinkage Metal
Skeletons by Three-Dimensional Printing, Solid Freeform Fabrication Symposium
Proceedings, 411-426, (1999).

Uhland, S., Holman, R., DeBear, B., Saxton, P., Cima, M., Sachs, E., Enokido, Y., and
Tsuchiya, H., Three-Dimensional Printing, 3DP, of Electronic Ceramic Components,
Solid Freeform Fabrication Symposium Proceedings, 865-872, (1999).

Xu, X., Sachs, E., Allen, S., and Cima, M., Design Tools for Rapid Thermal Cycling,
Annual Technical Conference - Society of Plastics Engineers, 57th, 509-514, (1999).

Annavarapu, S., Fritzemeier, L., Li, Q., Malozemoff, A., Prunier, V., Rupich, M. W.,
Thieme, C., Zhang, W., Gopal, M., Seleznev, I., Cima, M. J., Paranthaman, M., Goyal, A. &
Lee, D. F., Progress towards a low-cost coated conductor technology. Physica C:
Superconductivity and its Applications 341-348, 1/ (2000).

Cima, M. J., Flemings, M. C., Figueredo, A. M., Nakade, M., Ishii, H., Brody, H. D. &
Haggerty, J. S., Semisolid solidification of high temperature superconducting oxides, in

15



144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

Michael J. Cima

Proceedings of the Merton C. Flemings Symposium on Solidification and Materials
Processing, 2000, 423-434 (2000).

Katstra, W. & Cima, M., Engineering of complex oral drug delivery devices using three-
dimensional printing TM. Annals of Biomedical Engineering 28, S-22 (2000).

Katstra, W. E., Palazzolo, R. D., Rowe, C. W., Giritlioglu, B., Teung, P. & Cima, M. J., Oral
dosage forms fabricated by Three-Dimensional Printing (TM). Journal of Controlled
Release 66, 1-9 (2000).

Moon, J., Grau, J. E., Cima, M. J. & Sachs, E. M., Slurry chemistry control to produce
easily redispersible ceramic powder compacts. Journal of the American Ceramic Society
83, 2401-2403 (2000).

Richards, A., Cima, M. & Langer, R., Polymeric microchips for drug delivery. Annals of
Biomedical Engineering 28, S-23 (2000).

Rowe, C. W., Katstra, W. E., Palazzolo, R. D., Giritlioglu, B., Teung, P. & Cima, M. J.,
Multimechanism oral dosage forms fabricated by three-dimensional printing (TM).
Journal of Controlled Release 66, 11-17 (2000).

Sachs, E., Wylonis, E., Allen, S., Cima, M. & Guo, H., Production of injection molding
tooling with conformal cooling channels using the Three-Dimensional Printing process.
Polymer Engineering and Science 40, 1232-1247 (2000).

Santini J.T, Jr., Richards, A. C., Scheidt, R. A., Cima, M. J. & Langer, R. S., Microchip
technology in drug delivery. Annals of Medicine 32, 377-379 (2000).

Santini Jr, J. T., Richards, A. C., Scheidt, R., Cima, M. J. & Langer, R., Microchips as
controlled drug-delivery devices. Angewandte Chemie - International Edition 39, 2396-
2407 (2000).

Svedberg, L. M., Arndt, K. C. & Cima, M. J., Corrosion of aluminum nitride (AIN) in
aqueous cleaning solutions. Journal of the American Ceramic Society 83, 41-46 (2000).

Katstra, W. E., Rowe, C. W., and Cima, M. J., Controlling Drug Placement During the
Fabrication of Complex Release Oral Forms Using 3DP, Proceedings of the International
Symposium on Controlled Release of Bioactive Materials, 27th, 413-414, (2000).

Sachs, E., Allen, S., Cima, M., Brancazio, D., Serdy, J., Polito, B., Ables, D., and Rynerson,
M., Three-Dimensional Printing: A Candidate for the Production of Powder Metal
Parts, Advances in Powder Metallurgy & Particulate Materials, 3/139-3/151, (2000).

Seleznev, M., Shulz, B., Cornie, J., Zhang, S., Sachs, E., Serdy, J., Cima, M., Novel Near-
Net-Shape Tool-Less Method for Manufacturing of Cast Metal Matrix Composites:
Three-Dimensional Printing (3DP) of Ceramic Preforms Combined with Investment
Casting Technology, Society of Automotive Engineers Technical Paper Series, 1-7, (2000).

16



156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

Michael J. Cima

Uhland, S. A., Holman, R. K., Enokido, Y., Tsuchiya, H., Cima, M. J., Sachs, E. M., and
Sumita, S., Establishment of Redispersion Technology on Slurry-Based 3DP Process,
Sozai Busseigaku Zasshi, 13, 64-68, (2000).

Moon, J., Caballero, A. C., Hozer, L., Chiang, Y. T. & Cima, M. J., Fabrication of
functionally graded reaction infiltrated SiC-Si composite by three-dimensional printing
(3DP) process. Materials Science and Engineering A 298, 110-119 (2001).

Uhland, S. A., Holman, R. K., Morissette, S., Cima, M. J. & Sachs, E. M., Strength of Green
Ceramics with Low Binder Content. Journal of the American Ceramic Society 84, 2809-
2818 (2001).

Cima, M. J., Oliveira, M., Wang, H. R., Sachs, E., and Holman, R., Slurry-Based 3DP and
Fine Ceramic Components, Solid Freeform Fabrication Symposium Proceedings, 216-223,
(2001).

Lorenz, A. M., Sachs, E. M., Allen, S. M., and Cima, M. J., Homogeneous Metal Parts by
Infiltration, Solid Freeform Fabrication Symposium Proceedings, 69-76, (2001).

Scheidt, R., Richards, A., Rosenberg, A., Johnson, A., Voskerician, G., Anderson, J., Langer,
R., and Cima, M. J., Mems-Based Microdelivery of Drugs, Proceedings - 28th
International Symposium on Controlled Release of Bioactive Materials and 4th Consumer
& Diversified Products Conference, San Diego, CA, United States, June 23-27, 2001, 1, 59-
60, (2001).

Holman, R. K., Cima, M. J., Uhland, S. A. & Sachs, E., Spreading and infiltration of
inkjet-printed polymer solution droplets on a porous substrate. Journal of Colloid and
Interface Science 249, 432-440 (2002).

Holman, R. K., Uhland, S. A., Cima, M. J. & Sachs, E., Surface adsorption effects in the
inkjet printing of an aqueous polymer solution on a porous oxide ceramic substrate.
Journal of Colloid and Interface Science 247, 266-274 (2002).

Koegler, W. S., Patrick, C., Cima, M. J. & Griffith, L. G., Carbon dioxide extraction of
residual chloroform from biodegradable polymers. Journal of Biomedical Materials
Research 63, 567-576 (2002).

Moon, J., Grau, J. E., Knezevic, V., Cima, M. J. & Sachs, E. M., Ink-jet printing of binders
for ceramic components. Journal of the American Ceramic Society 85, 755-762 (2002).

Shawgo, R. S., Grayson, A. C. R,, Li, Y. & Cima, M. J., BioMEMS for drug delivery.
Current Opinion in Solid State and Materials Science 6, 329-334 (2002).

Tupper, M. M., Chopinaud, M. E., Ogawa, T. & Cima, M. J., Electrostatic dispensing of
dry dielectric materials, in Materials Research Society Symposium - Proceedings, 2002,
195-200 (2002).

17



168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

Michael J. Cima

Kershner, R. J. and Cima, M. J., Electrophoretic Assembly of Micron Scale Silica
Particles, Ceramic Transactions, 135, 139-150, (2002).

Kershner, R. J. and Cima, M. J., In-Situ Observation of Electrophoretic Deposition Using
Patterned Microelectrodes, Proceedings - Electrochemical Society, 2002-21, 1-8, (2002).

Peterson, M. L., Morrisette, S. L, McNulty, C., Goldsweig, A., Shaw, P., LeQuesne, M.,
Monagle, J., Encina, N., Marchionna, J., Johnson, A., Gonzalez-Zugasti, J., Lemmo, A. V.,
Ellis, S. J., Cima, M. J., and Almarsson, O., Iterative High-Throughput Polymorphism
Studies on Acetaminophen and an Experimentally Derived Structure for Form 11l
Journal of the American Chemical Society, 124, 10958-9, (2002).

Wang, H.-R., Cima, M. J., and Sachs, E. M., Three-Dimensional Printing (3DP) of
Gradient-Index (Grin) Lenses, Ceramic Transactions, 135, 191-201, (2002).

Bullard, J. W., Kershner, R. J. & Cima, M. J., Scanning probe characterization of localized
pH changes on a sapphire surface in the presence of an applied field, in Materials
Research Society Symposium - Proceedings, 2003, 57-62.

Flynn, N. T., Tran, T. N. T., Cima, M. J. & Langer, R., Long-term stability of self-
assembled monolayers in biological media. Langmuir 19, 10909-10915 (2003).

Li, Y. & Cima, M. J., Bulge test on free standing gold thin films, in Materials Research
Society Symposium - Proceedings, 2003, 437-442 (2003).

Morissette, S. L., Soukasene, S., Levinson, D., Cima, M. J. & Almarsson, A., Elucidation
of crystal form diversity of the HIV protease inhibitor ritonavir by high-throughput
crystallization. Proceedings of the National Academy of Sciences of the United States of
America 100, 2180-2184 (2003).

Richards Grayson, A. C., Choi, I. S., Tyler, B. M., Wang, P. P., Brem, H., Cima, M. J. &
Langer, R., Multi-pulse drug delivery from a resorbable polymeric microchip device.
Nature Materials 2, 767-772 (2003).

Uhland, S. A., Cima, M. J. & Sachs, E. M., Additive-enhanced redispersion of ceramic
agglomerates. Journal of the American Ceramic Society 86, 1487-1492 (2003).

Voskerician, G., Shive, M. S., Shawgo, R. S., Von Recum, H., Anderson, J. M., Cima, M. J.
& Langer, R., Biocompatibility and biofouling of MEMS drug delivery devices.
Biomaterials 24, 1959-1967 (2003).

Wang, H. R., Cima, M. J. & Sachs, E. M., Alumina-doped silica gradient-index (GRIN)
lenses by Slurry-based Three-dimensional Printing (S-3DP), in Materials Research
Society Symposium - Proceedings, 2003, 35-40 (2003).

Grayson, A. C.R,, Choi, I. S., Tyler, B. M., Wang, P. P., Brem, H., Cima, M. J., and Langer,
R., Multi-Pulse Drug Delivery from a Resorbable Polymeric Microchip Device, Nature
Materials, 2, 767-772, (2003).

18



181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

Michael J. Cima

Kernan, B. D., Sachs, E. M., Oliveira, M. A., and Cima, M. J., Three-Dimensional Printing
of Tungsten Carbide-Cobalt Using a Cobalt Oxide Precursor, Solid Freeform
Fabrication Symposium Proceedings, 616-631, (2003).

Kershner, R. J., Tupper, M. M., Chopinaud, M., Ogawa, T., and Cima, M. J., Forces During
Manufacture and Assembly of Micro-Scale Discrete Electronic Components, NASA
Conference Publication, 2003-212339, 128-138, (2003).

Gardner, C. R., Almarsson, O., Chen, H., Morissette, S., Peterson, M., Zhang, Z., Wang, S.,
Lemmo, A., Gonzalez-Zugasti, J., Monagle, J., Marchionna, J., Ellis, S., McNulty, C.,
Johnson, A., Levinson, D. & Cima, M., Application of high throughput technologies to
drug substance and drug product development. Computers and Chemical Engineering
28, 943-953 (2004).

Grayson, A. C. R, Cima, M. J. & Langer, R., Molecular release from a polymeric
microreservoir device: Influence of chemistry, polymer swelling, and loading on device
performance. Journal of Biomedical Materials Research - Part A 69, 502-512 (2004).

Grayson, A. C. R., Shawgo, R. S., Johnson, A. M., Flynn, N. T., Li, Y., Cima, M. J. & Langer,
R., A BioMEMS review: MEMS technology for physiologically integrated devices.
Proceedings of the IEEE 92, 6-21 (2004).

Grayson, A. C. R,, Shawgo, R. S., Li, Y. & Cima, M. J., Electronic MEMS for triggered
delivery. Advanced Drug Delivery Reviews 56, 173-184 (2004).

Grayson, A. C. R., Voskerician, G., Lynn, A., Anderson, J. M., Cima, M. J. & Langer, R.,
Differential degradation rates in vivo and in vitro of biocompatible poly (lactic acid)
and poly (glycolic acid) homo- and co-polymers for polymeric drug-delivery microchip.
Journal of Biomaterials Science, Polymer Edition 15, 1281-1304 (2004).

Haga, Y. & Esashi, M., Biomedical microsystems for minimally invasive diagnosis and
treatment. Proceedings of the IEEE 92, 98-114, doi:10.1109/jproc.2003.820545 (2004).

Jeanie Cherng, J. P., Gonzalez-Zugasti, J., Kane, N. R., Cima, M. J. & Lemmo, A. V.,
Integration of an opto-mechanical mass sensor with a powder-dispensing device for
microgram sensitivity. JALA - Journal of the Association for Laboratory Automation 9,
228-237 (2004).

Kershner, R. J., Bullard, J. W. & Cima, M. J., The role of electrochemical reactions during
electrophoretic particle deposition. Journal of Colloid and Interface Science 278, 146-154
(2004).

Kershner, R. J., Bullard, J. W. & Cima, M. J., Zeta potential orientation dependence of
sapphire substrates. Langmuir 20, 4101-4108 (2004).

19



192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

Michael J. Cima

Lai, C. K., Zahari, A., Miller, B., Katstra, W. E., Cima, M. J. & Cooney, C. L.,
Nondestructive and on-line monitoring of tablets using light-induced fluorescence
technology. AAPS PharmSciTech 5 (2004).

Lai, C. K., Zahari, A., Miller, B., Katstra, W. E., Cima, M. J. & Cooney, C. L.,
Nondestructive and on-line monitoring of tablets using light-induced fluorescence
technology. AAPS PharmSciTech [electronic resource] 5 (2004).

Li, Y., Shawgo, R. S., Tyler, B., Henderson, P. T., Vogel, J. S., Rosenberg, A., Storm, P. B.,
Langer, R., Brem, H. & Cima, M. J., In vivo release from a drug delivery MEMS device.
Journal of Controlled Release 100, 211-219 (2004).

Morissette, S. L., Almarsson, O., Peterson, M. L., Remenar, J. F., Read, M. J., Lemmo, A.
V., Ellis, S., Cima, M. J. & Gardner, C. R., High-throughput crystallization: Polymorphs,
salts, co-crystals and solvates of pharmaceutical solids. Advanced Drug Delivery Reviews
56, 275-300 (2004).

Shawgo, R. S., Voskerician, G., Duc, H. L. H., Li, Y., Lynn, A., MacEwan, M., Langer, R.,
Anderson, J. M. & Cima, M. J., Repeated in vivo electrochemical activation and the
biological effects of microelectromechanical systems drug delivery device. Journal of
Biomedical Materials Research - Part A 71, 559-568 (2004).

Li, YW (Li, YW) ; Shawgo, RS (Shawgo, RS) ; Tyler, B (Tyler, B) ; Henderson, PT
(Henderson, PT) ; Vogel, JS (Vogel, JS) ; Langer, RS (Langer, RS) ; Brem, H (Brem, H) ;
Cima, MJ (Cima, MJ) C14 labeled BCNU release kinetics from a drug delivery MEMS
device. Chemical Research in Toxicology Meeting Abstract: 3 Volume: 17 Issue: 12 Pages:
17571757 DEC 2004.

Li, YW (Li, YW) ; Shawgo, RS (Shawgo, RS) ; Tyler, B (Tyler, B) ; Henderson, PT
(Henderson, PT) ; Vogel, JS (Vogel, JS) ; Langer, RS (Langer, RS) ; Brem, H (Brem, H) ;
Cima, MJ (Cima, MJ) Cl4labeled BCNU release kinetics from a drug delivery MEMS
device. Abstracts of Papers of The American Chemical Society Meeting Abstract: 003TOXI
Volume: 228 Pages: U374U374 Part: 1 AUG 22 2004

Voskerician, G., Shawgo, R. S., Hiltner, P. A., Anderson, J. M., Cima, M. J. & Langer, R,
In Vivo Inflammatory and Wound Healing Effects of Gold Electrode Voltammetry for
MEMS Micro-Reservoir Drug Delivery Device. IEEE Transactions on Biomedical
Engineering 51, 627-635 (2004).

Wang, H. R., Cima, M. J., Kernan, B. D. & Sachs, E. M., Alumina-doped silica gradient-
index (GRIN) lenses by slurry-based three-dimensional printing (S-3DP). Journal of
Non-Crystalline Solids 349, 360-367 (2004).

Yoshizumi, M., Seleznev, I. & Cima, M. J., Reactions of oxyfluoride precursors for the
preparation of barium yttrium cuprate films. Physica C: Superconductivity and its
Applications 403, 191-199 (2004).

20



202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

Michael J. Cima

Cherng, J., Gonzalez-Zugasti, J., Kane, N. R., Cima, M. J., Lemmo, A. V., Integration of
an Opto-Mechanical Mass Sensor with a Powder-Dispensing Device for Microgram
Sensitivity, Journal of the Association of Laboratory Automation, 228-237, (2004).

Richards Grayson, A. C., Scheidt Shawgo, R., Li, Y., and Cima, M. J., Electronic Mems for
Triggered Delivery, Advanced Drug Delivery Reviews, 56, 173-184, (2004).

Richards Grayson, A.C. R. S. Shawgo, A. M. Johnson, N. Flynn, Y. Li, M. J. Cima, R.
Langer, A BIoMEMS Review: MEMS Technology for Physiologically Integrated
Devices, IEEE Proceedings, 92 6 - 21 (2004).

Grayson, A. C. R,, Cima, M. J. & Langer, R., Size and temperature effects on poly (lactic-
co-glycolic acid) degradation and microreservoir device performance. Biomaterials 26,
2137-2145 (2005).

Johnson, A. M., Sadoway, D. R., Cima, M. J. & Langer, R., Design and testing of an
impedance-based sensor for monitoring drug delivery. Journal of the Electrochemical
Society 152, H6-H11 (2005).

Li, Y., Duc, H. L. H., Tyler, B., Williams, T., Tupper, M., Langer, R., Brem, H. & Cima, M.
J., In vivo delivery of BCNU from a MEMS device to a tumor model. Journal of
Controlled Release 106, 138-145 (2005).

Wang, H. R., Cima, M. J., Kernan, B. D. & Sachs, E. M. in Ceramic Transactions Vol. 163
17-28 (2005).

Yoshizumi, M., Wesolowski, D. & Cima, M. J., Determination of HF partial pressure
during ex situ conversion of YBCO precursors. Physica C: Superconductivity and its
Applications 423, 75-82 (2005).

Kim, G. Y., Richards Grayson, A. C., Cima, M. J. & Langer, R., Biodegradable,
multireservoir microdevice for drug delivery, in Materials Research Society Symposium
Proceedings, 2004,1 edn 437-441 (2005).

Bullard, J. W. & Cima, M. J., Orientation dependence of the isoelectric point of TiO:
(rutile) surfaces. Langmuir 22, 10264-10271 (2006).

Lee, H. & Cima, M. J., An atomization method using an oscillating needle and a micro
air jet. Chemical Engineering Science 61, 5919-5923 (2006).

Staples, M., Daniel, K., Cima, M. J. & Langer, R., Application of micro- and nano-
electromechanical devices to drug delivery. Pharmaceutical Research 23, 847-863 (2006).

Wesolowski, D. E. & Cima, M. J., Nitrate-based metalorganic deposition of CeO; on
yttria-stabilized zirconia. Journal of Materials Research 21, 1-4 (2006).

Wesolowski, D. E., Yoshizumi, M. & Cima, M. J., Trajectory-property relationships in
MOD-derived YBCO films. Physica C: Superconductivity and its Applications 450, 76-82
(2006).

21



216.

217.

218.

219.

220.

221.

222.

223.

224,

225.

226.

Michael J. Cima

Daniel, K. D., Kim, G. Y., Vassiliou, C. C., Jalali-Yazdi, F., Langer, R. & Cima, M. J., Multi-
reservoir device for detecting a soluble cancer biomarker. Lab on a Chip -
Miniaturisation for Chemistry and Biology 7, 1288-1293 (2007).

Elman, N. M., Duc, H. L. H. & Cima, M. J., An implantable drug delivery device based
on MEMS technology for treatment of hemorrhagic shock on the battlefield, in 2007
NSTI Nanotechnology Conference and Trade Show - NSTI Nanotech 2007, Technical
Proceedings, 2007, 402-404 (2007).

Kernan, B. D., Sachs, E. M., Oliveira, M. A. & Cima, M. J., Three-dimensional printing
of tungsten carbide-10 wt% cobalt using a cobalt oxide precursor. International Journal
of Refractory Metals and Hard Materials 25, 82-94 (2007).

Kim, G. Y., Daniel, K. D., Vassiliou, C. C., Elman, N. M., Josephson, L. & Cima, M. J.,
Nanoparticle-based cancer biomarker sensor, in 2007 NSTI Nanotechnology Conference
and Trade Show - NSTI Nanotech 2007, Technical Proceedings, 2007, 218-220 (2007).

Kim, G. Y., Josephson, L., Langer, R. & Cima, M. J., Magnetic relaxation switch detection
of human chorionic gonadotrophin. Bioconjugate Chemistry 18, 2024-2028 (2007).

Kim, G. Y., Tyler, B. M., Tupper, M. M., Karp, J. M., Langer, R. S., Brem, H. & Cima, M.
J., Resorbable polymer microchips releasing BCNU inhibit tumor growth in the rat 9L
flank model. Journal of Controlled Release 123, 172-178 (2007).

Kitsos, C. M., Bhamidipati, P., Melnikova, 1., Cash, E. P., McNulty, C., Furman, J., Cima,
M. J. & Levinson, D., Combination of automated high throughput platforms, flow
cytometry, and hierarchical clustering to detect cell state. Cytometry Part A 71, 16-27
(2007).

Taktak, S., Sosnovik, D., Cima, M. J., Weissleder, R. & Josephson, L., Multiparameter
magnetic relaxation switch assays. Analytical Chemistry 79, Issue 23, 8863-8869 (2007).

Taktak, S., Sosnovik, D., Cima, M.J., Weissleder, R., Josephson, L., INOR 491-NMR based
sensors using iron oxide nanoparticles Abstracts of Papers of The American Chemical
Society Meeting Abstract: 491INOR Volume: 234 AUG 19 2007.

Hong, R., Cima, MJ, Weissleder, R., Josephson, L., COLL 174-Magnetic field induced
particle clustering and its application in viscosity measurement Abstracts of Papers of
the American Chemical Society Meeting Abstract: 174-COLL Volume: 234, AUG 19 2007.

Hong, R., Cima, M.J., Weissleder, R., Josephson, L., COLL 360-Magnetic resonance
sensing applications of enhanced sensitivity Source: ABSTRACTS OF PAPERS OF THE
AMERICAN CHEMICAL SOCIETY Meeting Abstract: 360-COLL Volume: 234
Published: AUG 19 2007

22



227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

Michael J. Cima

Wesolowski, D. E. & Cima, M. J., Large-area quantification of BaCeO3 formation
during processing of metalorganic-deposition-derived YBCO films. Journal of Materials
Research 22, 1077-1081 (2007).

Wesolowski, D. E., Yoshizumi, M. & Cima, M. J., Understanding the MOD process
between decomposition and YBCO formation. IEEE Transactions on Applied
Superconductivity 17, 3351-3354 (2007).

C.M. Kitsos, P. Bhamidipati, I. Melnikova, E.P. Cash, C. McNulty, J. Furman, M.J. Cima,
and D. Levinson, Combination of Automated High Throughout Platforms, Flow
Cytometry, and Heirarchical Clustering to Detect Cell State, International Society for
Analytical Cytology, Cytometry Part A 71A:16-27 (2007).

Wesolowski, Daniel; Yoshizumi, Masateru; Cima, Michael J., Metalorganic deposition for
HTSC conductors, by Edited by Paranthaman, Mariappan Parans; Selvamanickam, Venkat
Flux Pinning and AC Loss Studies on YBCO Coated Conductors (2007), 121-152.

Taktak, S., Sosnovik, D., Cima, M.J., Weissleder, R., Josephson, L., Abstracts of Papers of
The American Chemical Society Meeting Abstract: 491 Volume: 234, AUG 19 2007

Elman, N., Patta, Y., Duc, H. L. H., Daniel, K., Masi, B., Scott, A. & Cima, M., Micro- And
nano-electro mechanical (MEMS and NEMS)-based technologies for implanted
biomedical devices, in Technical Digest - International Electron Devices Meeting, IEDM,
pg. 327-330 (2008).

Elman, N. M., Ho Duc, H. L. & Cima, M. J., An implantable MEMS drug delivery device
for rapid delivery in ambulatory emergency care. Biomedical Microdevices, 1-7 (2008).

Hong, R., Cima, M. J., Weissleder, R. & Josephson, L., Magnetic microparticle
aggregation for viscosity determination by MR. Magnetic Resonance in Medicine 59,
Issue 3, 515-520 (2008).

Wang, A. Z., Bagalkot, V., Vasilliou, C. C., Gu, F., Alexis, F., Zhang, L., Shaikh, M., Yuet,
K., Cima, M. J., Langer, R., Kantoff, P. W., Bander, N. H., Jon, S. & Farokhzad, O. C.,
Superparamagnetic iron oxide nanoparticle-aptamer bioconjugates for combined
prostate cancer imaging and therapy. ChemMedChem 3, Issue 9, 1311-1315 (2008).

Bauer, C., Cima, M., Dellert, A. & Roosen, A., Stress development during drying of
aqueous zirconia-based tape casting slurries measured by transparent substrate
deflection method. Journal of the American Ceramic Society 92, 1178-1185 (2009).

Daniel, K. D., Kim, G. Y., Vassiliou, C. C., Galindo, M., Guimaraes, A. R., Weissleder, R.,
Charest, A., Langer, R. & Cima, M. J., Implantable diagnostic device for cancer
monitoring. Biosensors and Bioelectronics 24, Issue 11, 3252-3257 July (2009).

23



238.

239.

240.

241.

242,

243,

244,

245,

246.

247.

248.

Michael J. Cima

Elman, N. M., Ho Duc, H. L. & Cima, M. J., An implantable MEMS drug delivery device
for rapid delivery in ambulatory emergency care. Biomedical Microdevices 11, Issue 3,
625-631 June (2009).

Elman, N. M., Patta, Y., Scott, A. W., Masi, B., Ho Duc, H. L. & Cima, M. J., The next
generation of drug-delivery microdevices. Clinical Pharmacology and Therapeutics 85,
Issue 5, 544-547 May (2009).

Patta, Y. R., Wesolowski, D. E. & Cima, M. J., Aqueous polymer-nitrate solution
deposition of YBCO films. Physica C: Superconductivity and its Applications 469, 129-
134, Issue 4, (2009).

Wesolowski, D. E., Patta, Y. R. & Cima, M. J., Conversion behavior comparison of TFA-
MOD and non-fluorine solution-deposited YBCO films. Physica C: Superconductivity
and its Applications 469, Issue 13, (766-773 July (2009).

Brown, K. A., Vassiliou, C. C., Issadore, D., Berezovsky, J., Cima, M. J. & Westervelt, R.
M., Scaling of transverse nuclear magnetic relaxation due to magnetic nanoparticle
aggregation. Journal of Magnetism and Magnetic Materials 322, 3122-3126 October
(2010).

Elman, N. M., Daniel, K., Jalali-Yazdi, F. & Cima, M. J., Super permeable nano-channel
membranes defined with laser interferometric lithography. Microfluidics and
Nanofluidics 8, 557-563 (2010).

Elman, N. M., Masi, B. C., Cima, M. J. & Langer, R., Electro-thermally induced structural
failure actuator (ETISFA) for implantable controlled drug delivery devices based on
Micro-Electro-Mechanical- Systems. Lab on a Chip - Miniaturisation for Chemistry and
Biology 10, Issue 20, 2796-2804 (2010).

Lee, H. & Cima, M. J., An intravesical device for the sustained delivery of lidocaine to
the bladder. Journal of Controlled Release 149, 133-139 (2011)

Ling, Y., Vassiliou, C. C. & Cima, M. J., Magnetic relaxation-based platform for
multiplexed assays. Analyst 135, Issue 9, 2360-2364 (2010).

Tobias, I. S., Lee, H., Engelmayr, G. C., Macaya, D., Bettinger, C. J. & Cima, M. J., Zero-
order controlled release of ciprofloxacin-HCI from a reservoir-based, bioresorbable
and elastomeric device. Journal of Controlled Release 146, 356-362 (2010).

Scott, A. W., Tyler, B. M., Masi, B. C., Upadhyay, U. M., Patta, Y. R., Grossman, R.,
Basaldella, L., Langer, R. S., Brem, H. & Cima, M. J., Intracranial microcapsule drug
delivery device for the treatment of an experimental gliosarcoma model. Biomaterials
32, 2532-2539 (2011).

24



249.

250.

251.

252.

253.

254,

255.

256.

257.

258.

Michael J. Cima

Y. Ling, Pong, T., Vassiliou, C.C., Huang, P.L., M.J. Cima, Implantable Magnetic
Relaxation Sensors for the Detection of Cardiac Biomarkers. Nature Biotechnology 29,
Issue 3, 273-277 (2011).

Lee Heejin; Cima Michael J., An intravesical device for the sustained delivery of
lidocaine to the bladder; Journal of Controlled Release Volume: 149 Issue: 2 Pages: 133-
139 (2011).

Duc, H.L.H., EIman, N., Hayward, A.M., Rabideau, D.J., Cima, M., In Vivo rapid
delivery of vasopressin from an implantable drug delivery micro-electro-mechanical
device. International Journal of Drug Delivery, Volume 1, Issue 2, 2011, Pages 219-227.

Cima, M.J., Microsystem Technologies for Medical Applications. Annual Review of
Chemical and Biomolecular Engineering, Vol 2 Book Series: Annual Review of Chemical
and Biomolecular Engineering Volume: 2 2011, Pages: 355-378.

Farra, R.; Sheppard, N.F.; McCabe, L.; Neer, R.M.; Anderson, J.M.; Santini, J.T.; Cima,
M.J.; Langer, R.; First-in-Human Testing of a Wirelessly Controlled Drug Delivery
Microchip, Published in Science Translational Medicine Rapid Publication VVolume 4, Issue
122 Article #122ra21, February 22, 2012.

Ong, Q., Hochberg, F.H., Cima, M.J., Device for Treatment of Brain Tumor Associated
Edema, European Journal of Cancer Meeting Abstract: 113 Volume: 48 Pages: 3535
Supplement: 6 November 2012.

Masi, B.C., Tyler, B.M., Bow, H., Wicks, R.T., Xue, Y., Brem, H., Langer, R., Cima, M.J.
Intracranial MEMS Based Temozolomide Delivery in A 9L Rat Gliosarcoma Model VV
Biomaterials VVolume 33, Issue 23, August 2012, Pages 5768-75.

Nickel, JC, Jain, P, Shore, N., Anderson, J., Giesing, D., Lee, H.J., Kim, G., Daniel, K.,
White, S., Larrivee Elkins, C., Lekstrom Himes, J., Cima, M.J., Continuous Intravesical
Lidocaine Treatment for Interstitial Cystitis/Bladder Pain Syndrome: Safety and
Efficacy of a New Drug Delivery Device, Source: Science Translational Medicine VVolume:
4 Issue: 143 JUL 18 2012

Nickel, J.C., Jain, P., Shore, N., Anderson, J., Giesing, D., Lee, H., Kim, G., Daniel, K.,
White, S., Larriveeelkins, C., Lekstromhimes, J., Cima, M.J., Continuous Intravesical
Lidocaine Treatment for Interstitial Cystitis/Bladder Pain Syndrome: Safety and
Efficacy of a New Drug Delivery Device Journal of Urology Volume: 189 Issue: 6 Pages:
2131-2131 JUN 2013.

Cima MJ, Lee H, Daniel K, Tanenbaum LM, Mantzavinou A, Spencer KC, Ong Q, Sy JC,
Santini J, Schoellhammer CM, Blankschtein D, and Langer R; Single compartment drug
delivery, Journal of Controlled Release 2014 Sep 4;190C:157-171. Epub 2014 May 4.

25



259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

Michael J. Cima

Tavassolian, N.; Li, M.; Vassiliou, C.C.; Cima, M.J. A Novel Magnetic Relaxation-Based
Platform for Hydration Monitoring Sensors Journal, IEEE VVolume: 14, Issue: 8 (2014)
2851- 2855 August 2014.

Liu VH, Vassiliou CC, Imaad SM, and Cima MJ; Solid MRI contrast agents for long-term,
quantitative in vivo oxygen sensing, Proceedings of the National Academy of Sciences,
Volume 111, Number 18, 6588-93 May (2014)

Cima M.J., Lee H., Daniel K., Tanenbaum L.M., Mantzavinou A., Spencer K.C., Ong Q., Sy
J.C., Santini J. Jr, Schoellhammer C.M., Blankschtein D., Langer R.S. Single compartment
drug delivery. Journal of Controlled Release, Volume 190, September 2014, Pages 157-
171.

Upadhyay, U.M., Tyler, B., Patta, Y., Wicks R., Spencer, K., Scott, A., Masi, B., Hwang, L.,
Grossman, R., Cima, M., Brem, H., Langer, R. Intracranial microcapsule chemotherapy
delivery for the localized treatment of rodent metastatic breast adenocarcinoma in the
brain. Proceedings of the National Academy of Sciences. Volume 11, Issue 45, November
2014, Pages 16071-76.

Cima, M.J. Next generation wearable electronics: Nature Biotechnology Volume: 32 Issue:
7 Pages: 642643 DOI: 10.1038/nbt.2952 JUL 2014

Milwid J.M., Elman JS, Li M, Shen K, Manrai A, Gabow A, Yarmush J, Jiao Y, Fletcher A,
Lee J, Cima MJ, Yarmush ML, Parekkadan B. Enriched Protein Screening of Human
Bone Marrow Mesenchymal Stromal Cell Secretions Reveals MFAPS5 and PENK as
Novel IL-10 Modulators. Molecular Therapy. 22(5) (2014) 999-1007.

Jonas O, Landry HM, Fuller JE, Santini JT Jr, Baselga J, Tepper RI, Cima MJ, Langer R.
An implantable microdevice to perform high-throughput in vivo drug sensitivity
testing in tumors. Sci Transl Med. 2015 Apr 22; 7(284):284ra57. PubMed PMID:
25904741.

Li, M., Cima, M.J., Milner Jr., D.A. If It's Not One Thing, It's Another: An Inverse
Relationship of Malignancy and Atherosclerotic Disease. PLoS ONE, Volume 10, Issue
5, May 2015, Pages 1-12.

Li M, Vassiliou CC, Colucci LA, Cima MJ. (1)H nuclear magnetic resonance (NMR) as
a tool to measure dehydration in mice. NMR Biomed. 2015 Aug; 28(8):1031-9. Epub 2015
Jun 30.

Ong Q, Hochberg FH, Cima MJ. Depot delivery of dexamethasone and cediranib for the
treatment of brain tumor associated edema in an intracranial rat glioma model. Journal
of Controlled Release. 2015 Nov 10; 217:183-90. Epub 2015 Aug 15.

Vassiliou CC, Liu VH, Cima MJ. Miniaturized, biopsy-implantable chemical sensor with
wireless, magnetic resonance readout. Lab Chip. 2015 Sep 7; 15(17):3465-72. Epub 2015
Jul 16.

26



270.

271.

272.

273.

274.

275.

276.

277.

Michael J. Cima

Ye H, Tanenbaum LM, Na YJ, Mantzavinou A, Fulci G, del Carmen MG, Birrer MJ, Cima
MJ. Sustained, low-dose intraperitoneal cisplatin improves treatment outcome in
ovarian cancer mouse models. Journal of Controlled Release 2015 Dec 28; 220(Pt A):358-
67. Epub 2015 Nov 5.

H.N. Schwerdt, H. Shimazu, K. Amemori, S. Hong, J.C. Sy, K.C. Spencer, P.L. Tierney, Y.
Yang, H. Yerramreddy, C. Dagdeviren, K. Ramadi, R.S. Langer, M.J. Cima, and A.M.
Graybiel., Fast-scan cyclic voltammetric measurements of stimulation-induced
dopamine release with chronically implanted carbon fibers in awake non-human
primate, In Society for Neuroscience (SfN) Annual Meeting, 266.03/BB33, Chicago, IL,
Oct. 2015.

Hong AL, Tseng Y'Y, Cowley GS, Jonas O, Cheah JH, Kynnap BD, Doshi MB, Oh C,
Meyer SC, Church AJ, Gill S, Bielski CM, Keskula P, Imamovic A, Howell S, Kryukov
GV, Clemons PA, Tsherniak A, Vazquez F, Crompton BD, Shamji AF, Rodriguez-Galindo
C, Janeway KA, Roberts CW, Stegmaier K, van Hummelen P, Cima MJ, Langer RS,
Garraway LA, Schreiber SL, Root DE, Hahn WC, Boehm JS. Integrated genetic and
pharmacologic interrogation of rare cancers. Nat Commun. 2016 Jun 22; 7:11987.

Jonas O, Oudin MJ, Kosciuk T, Whitman M, Gertler FB, Cima MJ, Flaherty KT, Langer R.
Parallel in-vivo assessment of drug phenotypes at various time points during systemic
BRAF inhibition reveals tumor adaptation and altered treatment vulnerabilities. Clin
Cancer Res. 2016 Apr 18. pii: clincanres.2722.2015. [Epub ahead of print]

Oudin MJ, Jonas O, Kosciuk T, Broye LC, Guido BC, Wyckoff J, Riquelme D, Lamar JM,
Asokan SB, Whittaker C, Ma D, Langer R, Cima MJ, Wisinski KB, Hynes RO,
Lauffenburger DA, Keely PJ, Bear JE, Gertler FB. Tumor Cell-Driven

Extracellular Matrix Remodeling Drives Haptotaxis during Metastatic Progression.
Cancer Discov. 2016 May; 6(5):516-31. Epub 2016 Jan 25.

Yaara Zwang, Oliver Jonas, Casandra Chen, Mikael Rinne, John G Doench), Federica
Piccioni, Li Tan, Hai-Tsang Huang), J. Wang, Young Jin Ham), Patrick Bhola, Mihir
Doshi), Matthew Whitman, Michael J. Cima, Anthony Letai, David E Root, Robert
Langer, Nathanael S. Gray, William C. Hahn, "'Synergistic interactions with PI3K
inhibition that induce apoptosis.” Submitted September 17, 2016.

Cherner, YE; Kuklja, MM; Cima, MJ; Rusakov, Al; Sigov, AS; Settens, C; “The Use of
Web-based Virtual X-Ray Diffraction Laboratory for Teaching Materials Science
and Engineering”, MRS ADVANCES, Volume: 2 Issue: 31-32 Pages: 1687-1692, DOI.
10.1557/adv.2017.165, Published:2017

Shawn M Davidson, Oliver Jonas, Mark A Keibler, Han Wei Hou, Alba Luengo, Jared R
Mayers, Jeffrey Wyckoff, Amanda M Del Rosario, Matthew Whitman, Christopher R
Chin, Kendall J Condon, Alex Lammers, Katherine A Kellersberger, Brian K Stall,
Gregory Stephanopoulos, Dafna Bar-Sagi, Jongyoon Han, Joshua D Rabinowitz, Michael J
Cima, Robert Langer, Matthew G Vander Heiden, “Direct evidence for cancer-cell-

27



278.

279.

280.

281.

282.

283.

284.

285.

286.

287.

Michael J. Cima

autonomous extracellular protein catabolism in pancreatic tumors” Nature Medicine,
2016/12/26/online, advance online publication, http://dx.doi.org/10.1038/nm.4256

Spencer KC, Sy JC, Falcon-Banchs R, Cima MJ. “A three-dimensional in vitro glial scar
model to investigate the local strain effects from micromotion around neural
implants” Lab Chip. 2017 Feb 28; 17(5):795-804. doi: 10.1039/c6lc01411a.

Schwerdt HN, Kim MJ, Amemori S, Homma D, Yoshida T, Shimazu H, Yerramreddy H,
Karasan E, Langer R, Graybiel AM, Cima MJ. “Subcellular probes for neurochemical
recording from multiple brain sites”.Lab Chip. 2017 Mar 14; 17(6):1104-1115. doi:
10.1039/c61c01398h. PMID: 28233001

Tanenbaum LM, Mantzavinou A, Subramanyam KS, Del Carmen MG, Cima MJ.
“Ovarian cancer spheroid shrinkage following continuous exposure to cisplatin is a
function of spheroid diameter.” Gynecol Oncol.2017 Jul; 146(1):161-169. doi:
10.1016/j.ygyno.2017.04.014. Epub 2017 May 10. PMID: 28499648

Spencer KC, Sy JC, Ramadi KB, Graybiel AM, Langer R, Cima MJ. Sci Rep. 2017 May
16; 7(1):1952. “Characterization of Mechanically Matched Hydrogel Coatings to
Improve the Biocompatibility of Neural Implants” doi: 10.1038/s41598-017-02107-2.
Erratum in: Sci Rep. 2017 Oct 9; 7(1):12812. PMID: 28512291

Schwerdt HN, Shimazu H, Amemori KI, Amemori S, Tierney PL, Gibson DJ, Hong S,
Yoshida T, Langer R, Cima MJ, Graybiel AM. Proc Natl Acad Sci U S A. 2017 Dec 12;
114(50):13260-13265 “Long-term dopamine neurochemical monitoring in primates.”
doi: 10.1073/pnas.1713756114. Epub 2017 Nov 20. PMID: 29158415

Dagdeviren C, Ramadi KB, Joe P, Spencer K, Schwerdt HN, Shimazu H, Delcasso S,
Amemori KI, Nunez-Lopez C, Graybiel AM, Cima MJ, Langer R. “Miniaturized neural
system for chronic, local intracerebral drug delivery.” Sci Transl Med. 2018 Jan 24;
10(425). pii: eaan2742. doi: 10.1126/scitranslmed. aan2742. PMID: 29367347

Ragelle H, Tibbitt MW, Wu SY, Castillo MA, Cheng GZ, Gangadharan SP, Anderson,
DG, Cima MJ, Langer R. “Surface tension-assisted additive manufacturing” Nat
Commun. 2018 Mar 22;9(1):1184. doi: 10.1038/s41467-018-03391-w. PMID: 29567939

Ramadi KB, Dagdeviren C, Spencer KC, Joe P, Cotler M, Rousseau E, Nunez-Lopez C,
Graybiel AM, Langer R, Cima MJ. “Focal, remote-controlled, chronic chemical
modulation of brain microstructures.” Proc Natl Acad Sci U S A. 2018 Jul
10;115(28):7254-7259. doi: 10.1073/pnas.1804372115. Epub 2018 Jun 25. PMID:
29941557

Bashyam A, Li M, Cima MJ. “Design and experimental validation of Unilateral Linear
Halbach magnet arrays for single-minded magnetic resonance” J Magn Reson. 2018
Jul; 292:36-43. doi: 10.1016/j.jmr.2018.05.004. Epub 2018 May 9. PMID: 29763794

Schwerdt HN, Zhang E, Kim MJ, Yoshida T, Stanwicks L, Amemori S, Dagdeviren HE,
Langer R, Cima MJ, Graybiel AM. “Cellular-scale probes enable stable chronic

28


https://www.ncbi.nlm.nih.gov/pubmed/28233001
https://www.ncbi.nlm.nih.gov/pubmed/28233001
https://www.ncbi.nlm.nih.gov/pubmed/28499648
https://www.ncbi.nlm.nih.gov/pubmed/28499648
https://www.ncbi.nlm.nih.gov/pubmed/29158415
https://www.ncbi.nlm.nih.gov/pubmed/29367347
https://www.ncbi.nlm.nih.gov/pubmed/29367347
https://www.ncbi.nlm.nih.gov/pubmed/29941557
https://www.ncbi.nlm.nih.gov/pubmed/29941557

288.

289.

290.

291.

292.

293.

294.

295.

Michael J. Cima

subsecond monitoring of dopamine neurochemicals in a rodent model.” Commun Biol.
2018 Sep 12; 1:144. doi: 10.1038/s42003-018-0147-y. eCollection 2018. PMID: 30272020

Jonas O, Kang JW, Singh SP, Lammers A, Nguyen FT, Dasari RR, So PTC, Langer R,
Cima MJ. “In vivo detection of drug-induced apoptosis in tumors using Raman
spectroscopy.” Analyst. 2018 Oct 8;143(20):4836-4839. doi: 10.1039/c8an00913a. PMID:
30070266

Verma M, Vishwanath K, Eweje F, Roxhed N, Grant T, Castaneda M, Steiger C,
Mazdiyasni H, Bensel T, Minahan D, Soares V, Salama JAF, Lopes A, Hess K, Cleveland
C, Fulop DJ, Hayward A, Collins J, Tamang SM, Hua T, Ikeanyi C, Zeidman G, Mule E,
Boominathan S, Popova E, Miller JB, Bellinger AM, Collins D, Leibowitz D, Batra S,
Ahuja S, Bajiya M, Batra S, Sarin R, Agarwal U, Khaparde SD, Gupta NK, Gupta D,
Bhatnagar AK, Chopra KK, Sharma N, Khanna A, Chowdhury J, Stoner R, Slocum AH,
Cima MJ, Furin J, Langer R, Traverso G. ""A gastric resident drug delivery system for
prolonged gram-level dosing of tuberculosis treatment™ Sci Transl Med. 2019 Mar
13;11(483). PMID: 30867322

Cotler MJ, Rousseau EB, Ramadi KB, Fang J, Graybiel AM, Langer R, Cima
MJ. *Steerable Microinvasive Probes for Localized Drug Delivery to Deep Tissue'
Small. 2019 Jun 11: e1901459. PMID: 31183933

Colucci LA, Corapi KM, Li M, Parada XV, Allegretti AS, Lin HY, Ausiello DA, Rosen
MS, Cima MJ. “Fluid assessment in dialysis patients by point-of-care magnetic
relaxometry” Sci Transl Med. 2019 Jul 24;11(502). pii: eaaul749. doi:
10.1126/scitranslmed. aau1749. PMID: 31341060

Bashyam, A., Frangich, C., Li, M. Cima, MJ “Dehydration assessment via portable,
single sided magnetic resonance sensor” Magn Reson Med. 2020 Apr. doi:
10.1002/mrm.28004. Epub ahead of print 2019 Oct 21 PMID:31631380

Bhagavatula SK, Upadhyaya K, Miller BJ, Bursch P, Lammers A, Cima MJ, Silverman
SG, Jonas O. “An interventional image-guided microdevice implantation and retrieval
method for in-vivo drug response assessment.” Med Phys. 2019 Nov; 46(11):5134-
5143. doi: 10.1002/mp.13803. Epub 2019 Sep 26. PMID:31494942

Lee CS; Cheah JH; Soule CK; Din H; Whittaker CA; Karhohs K; Burds AA,
Subramanyam KS; Carpenter AE.; Eisner BH; Cima MJ “ldentification and local
delivery of vasodilators for the reduction of ureteral contractions” Nature Biomedical
Engineering 2020 Jan 4, doi: 10.1038 s41551-019-0482-4 ISSN: 2157-846X Epub 2019
Dec. 02. PMID: 31792422

Ramadi KB, Bashyam A, Frangieh CJ, Rousseau EB, Cotler MJ, Langer R, Graybiel AM,
Cima, MJ “Computationally Guided Intracerebral Drug Delivery via Chronically
Implanted Microdevices” Cell Rep, 2020 June 9;31(10):107734. doi:
10.1016/j.celrep.2020.107734.PMID: 32521259

29


https://www.ncbi.nlm.nih.gov/pubmed/30070266
https://www.ncbi.nlm.nih.gov/pubmed/30070266

Michael J. Cima

296. Ramadi KB, Dagdeviren C, Bhagchandani P, Nunez-Lopez C, Kim MJ, Langer R,
Graybiel AM, Cima, MJ “Simultaneous recording and marking of brain
microstructures” J Neural Eng 2020 Jul 24;17(4):044001. doi: 10.1088/1741-
2552/abal61.PMID: 32604074

297. Raman R, Rousseau EB, Wade M, Tong A, Cotler MJ, Kuang J, Lugo AA, Zhang E,
Graybiel AM, White FM, Langer R, Cima MJ “Platform for micro-invasive membrane-
free biochemical sampling of brain interstitial fluid” Sci Adv. 2020 Sep 25;6(39):
eabb0657. doi: 10.1126/sciadv. abb0657. Print 2020 Sep.PMID: 32978160

298. Bashyam A, Frangieh CJ, Raigani S, Sogo J, Bronson K, Yeh H, Ausiello D, Cima MJ “A
portable single-sided magnetic-resonance sensor for the grading of liver steatosis and
fibrosis” Nat Biomed Eng. 2021 Mar;5(3):240-251. doi: 10.1038/s41551-020-00638-0.
Epub 2020 Nov 30. PMID: 33257853

299. Schwerdt H, Amemori K, Gibson DJ, Stanwicks LL, Yoshida T, Bichot NP, Amemori S,
Desimone R, Langer R, Cima MJ, Graybiel AM “Dopamine and beta-band oscillations
differentially link to striatal value and motor control” Science Advances 2020 Sept 25;
6(39): eabb9226. Doi: 10.1126/sciadv. abb9226

300. Cotler MJ, Ramadi Kl, Hou X, Christodoulopoulos E, Ahn S, Bashyam a, Ding H, Larson
M, Oberg AL, Whittaker C, Jonas O, Kaufmann SH, Weroha SJ, Cima MJ “Machine-
Learning aided in situ drug sensitivity screening predicts treatment outcomes in
ovarian PDX tumors” Translational Oncology 2022 Jul;21:101427. doi:
10.1016/j.tranon.2022.101427. Epub 2022 Apr 26. PMID: 35472731

301. Rousseau, Erin, Ritu Raman, Tigist Tamir, Angel Bu, Shriya Srinivasan, Naomi Lynch,
Robert Langer, Forest M. White, and Michael J. Cima. "Actuated tissue engineered muscle
grafts restore functional mobility after volumetric muscle loss.” Biomaterials 302 (2023):
122317.

302.  Schwerdt, Helen, Ann M. Graybiel, and Michael J. Cima. "In Vitro FSCV Testing of
Carbon Fiber Electrodes to Characterize Functional Operation in Dopamine
Detection."” (2023). https://slack.protocols.io:8443/view/in-vitro-fscv-testing-of-carbon-
fiber-electrodes-t-cskawcse.html

303. Schwerdt, Helen, Michael J. Cima, and Ann M. Graybiel. "Characterization of Splay
Characteristics of Carbon Fiber Electrode Threads (CFETS) in Agar Brain Phantom."
(2023). https://www.protocols.io/view/characterization-of-splay-characteristics-of-carbo-
cspkwdkw.html

304. Schwerdt, Helen, Michael J. Cima, and Ann M. Graybiel. "In Vivo Carbon Fiber
Electrode Thread (CFET) Implantation and Testing Procedures." (2023).
https://slack.protocols.io:8443/view/in-vitro-fscv-testing-of-carbon-fiber-electrodes-t-
cskawcse.html

30



Michael J. Cima

305. 6. Mingyi Xia, Busra Nur Agca, Tomoko Yoshida, Jiwon Choi, Usamma Amjad,
Kade Bose, Nikol Keren, Shahar Zukerman, Michael J Cima, Ann M Graybiel, Helen N
Schwerdt, "Scalable, flexible carbon fiber electrode thread arrays for three-dimensional
probing of neurochemical activity in deep brain structures of rodents.” Biosensors and
Bioelectronics 241 (2023): 115625.

306. Sherman, Sydney E., Alexa S. Zammit, Won-Seok Heo, Matthew S. Rosen, and Michael
J. Cima. "Single-sided magnetic resonance-based sensor for point-of-care evaluation of
muscle.” Nature Communications 15, no. 1 (2024): 440.

ABSTRACTS

1. Rigby, K., Cima, M. J., Flemings, M. C., Haggerty, J. S., Honjo, S., Shen, H., and Sung, T.
H., Directional Solidification of Peritectically Melting BYCO Superconducting Materials,
Program and Extended Abstracts - International Workshop on Superconductivity, Controlled
Processing of High-Temperature Superconductors: Fundamentals and Applications, Kihei,
Hawaii, June 18-21, 1995, 55-58, (1995).

2. Powers, M. J., Kim, S. S., Utsunomiya, H., Sundback, C. A., Benevenuto, M., Wu, B. M.,
Cima, M. J., Vacanti, J. P., and Griffith, L. G., Adhesion Phenomena in the Organization and
Morphogenesis of Liver Cells, Book of Abstracts, 213th ACS National Meeting, San
Francisco, April 13-17, COLL-335, (1997).

3. Wu, B. M., Palazzolo, R. D., Rowe, C. W., and Cima, M. J., Drop-on Demand Deposition of
Drugs, Book of Abstracts, 213th ACS National Meeting, San Francisco, April 13-17, BIOC-
005, (1997).

4.  Santini, J. T., Jr., Cima, M. J., and Langer, R. S., Microchips for Drug Delivery, Book of
Abstracts, 219th ACS National Meeting, San Francisco, CA, March 26-30, 2000, MEDI-
174, (2000).

5. Li, Y., Shawgo, R. S., Tyler, B., Henderson, P. T., Vogel, J. S., Langer, R. S., Brem, H., and
Cima, M. J., 14c-Labeled Bcnu Release Kinetics from a Drug Delivery MEMS Device,
Abstracts of Papers, 228th ACS National Meeting, Philadelphia, PA, United States, August
22-26, 2004, TOXI-003, (2004).

6. Hong, Rui; Cima, Michael J.; Weissleder, Ralph; Josephson, Lee, Magnetic resonance
sensing applications of enhanced sensitivity from Abstracts of Papers, 234th ACS National
Meeting, Boston, MA, United States, August 19-23, 2007 (2007), COLL-360.

7. Hong, Rui; Cima, Michael J.; Weissleder, Ralph; Josephson, Lee, Magnetic field induced
particle clustering and its application in viscosity measurement, Abstracts of Papers, 234th
ACS National Meeting, Boston, MA, United States, August 19-23, 2007 (2007), COLL-174.

31



Michael J. Cima

8.  Taktak, Sonia; Soshovik, David; Cima, Michael J.; Weissleder, Ralph; Josephson, Lee,
NMR-based sensors using iron oxide nanoparticles, Abstracts of Papers, 234th ACS National
Meeting, Boston, MA, United States, August 19-23, 2007 (2007), INOR-491.

Invited Lectures

Sept. 1989  "Microstructural Development in Chemically and Particulate BapYCu30y
Films,” DARPA contractor meeting Santa Barbara CA.

Nov. 1989 "Directional Solidification of High-Temperature Superconductors," AICHE
Topical Conference on Emerging Technologies in Materials San Francisco CA.

Dec. 1989 "Liquids and Processing of High Temperature Superconductors,” National
Chemical Laboratory for Industry Tsukuba Japan.

Dec. 1989 "Liquids and Processing of High Temperature Superconductors,” University of
Tokyo, Tokyo Japan.

Feb. 1990 "Centrifugal Casting of Ceramic Components,” Third International Conference on
Powder Processing Science San Diego CA.

March 1990 "Percolation Phenomena in Ceramic Processing," Sixth Annual Symposium on
Advanced Ceramics American Ceramic Society, Hudson-Mohawk Section Troy
N.Y.

March 1990 "Chemical Issues in Contemporary Ceramics Processing,” SUNY Binghamton
NY.

April 1990  "Whisker Percolation in Ceramic Matrix Composites,” Annual Meeting of the
American Ceramics Society Dallas TX.

April 1990  "Three-Dimensional Printing: Forming of Ceramic Structures for Casting,"”
Annual Meeting of the American Ceramics Society Dallas TX.

April 1990  "The Removal of Processing Aids," Annual Meeting of the American Ceramics
Society Dallas TX.

July 1990 "Particulate Ceramic Processing," Gordon Conference on High Temperature
Chemistry Kimball Union Academy Meriden NH.

Sept. 1990  "Processing of Particulate Ceramics,” Barnett F. Dodge Lecturer Department of
Chemical Engineering Yale University New Haven CT.

Nov. 1990  "The Removal of Processing Aids from Ceramic Greenware,” Annual Meeting of
the American Institute of Chemical Engineers Chicago IL.

Nov. 1990  "Centrifugal Casting of Ceramic Components,” Annual Meeting of the American
Institute of Chemical Engineers Chicago IL.

Jan. 1991 "Metalorganic Deposition of High-Jc BapYCu307.x Thin Films on Single

Crystal Substrates”; XII Winter Meeting on Low Temperature Physics Valle de
Cuernavaca Morelos Mexico.

32



March 1991
May 1991

Oct. 1991

Nov. 1991

Dec. 1991
Feb. 1992

April 1992

June 1992

July 1992

Nov. 1992

Nov. 1992

Jan. 1993

Feb. 1993

Sep. 1993

July 1993

Oct. 1993

Michael J. Cima

"Drying Behavior of Ceramic Granular Films," 4th International Conference on
Ceramic Powder Processing Science Nagoya Japan.

"Directional Solidification of HTSC Oxides" The Third ISTEC Workshop on
Superconductivity "New Superconductors and Syntheses," Kumamoto Japan.
“Semisolid Solidification of BapY CuzOg+y Fibers,” 4th International
Symposium on Superconductivity Tokyo Japan.

"Enabling Process Technologies for Ceramics,” International Journal of the

Society of Materials Engineering for Resources Vol. 1 No. 1 pp. 3-9 (1993) Akita
City Japan.

"Drying of Granular Ceramic Films," Materials Research Society Boston MA.
"Ceramics Processing: Structure Form and Performance," Florida Advanced
Materials Chemistry Conference Palm Coast FL.

"BapYCu30g 5 Solidification Kinetics from Semisolid Melts," Workshop on
"Bulk Processing and Critical Current Density of High-T Superconductors,"
Argonne National Laboratory Argonne IL.

"Ceramics Processing in the 1990's" A.R. Cooper Distinguished Speaker Award

at the 19th Annual Symposium of the Northern Ohio Section of the American
Ceramic Society Cleveland OH.

"Construction of Computer-Derived Microstructures from 3D Printing," Solid
Freeform Fabrication Symposium Austin TX.

"Enabling Technologies in Ceramics Processing,” Departmental Colloquium
Speaker Department of Materials Science and Engineering University of Illinois
at Urbana-Champaign Urbana IL.

"Morphology of BaY>CuOg and Semisolid Solidification of BapYCu30g 5," Fall
Meeting of the TMS Society Chicago IL

"Challenges in Solid Free Form Fabrication,” ONR Manufacturing Science
Workshop Chantilly VA.

"Ceramics Process Technologies for Micro and Macro Control," Departmental
seminar Department of Materials Science and Engineering University of
Connecticut.

"3D Printing: Computer-Derived Shapes and Structures,” Raytheon Lexington
MA

"Inhomogeneity and Anisotropy of Tape Cast Ceramic Films used for Multilayer
Ceramic Structures,” Workshop on Ceramics Science and Technology Ankara
Turkey

"Critical Current Enhancement of Directionally Solidified HTSC Materials:
Microstructural Control,”" Engineering Research Symposium Tokyo Electric
Power Corp. Tokyo Japan.

33



Nov. 1993

Jan. 1994

Jan. 1994

Apr. 1994

Apr. 1994

Sept. 1994
Oct. 1994

Feb. 1995

March 1995
April 1995
May 1995
July 1995
July 1995
March 1996
April 1996
April 1996

May 1996

Michael J. Cima

"Drying and Binder Removal from Ceramic Components,” AIChE Annual
Meeting St. Louis Ml.

"Low-Cost High-Performance Tooling by 3D Printing Ceramic Injection Molds
from Computer Files,” 18th Annual Conference and Exposition on Composites
Materials and Structures Cocoa Beach FL.

"Enabling Technologies and Science for Powder Processing: Structure Form and
Performance" Departmental seminar Department of Ceramic Engineering Rutgers
University Piscataway NJ

“Creation of order in Nanocrystalline Solids by Ion beam assisted deposition”
Workshop on Nanoparticle Processing University of Illinois at Urbana-
Champaign Urbana IL

"Density and Anisotropy of Tape-Cast Ceramic Green Sheets,” Synthesis
Processing and Microstructure Symposium at the 96th ACerS Annual Meeting
Indianapolis IN.

“Advances in Ceramics Forming,” International Conference on Ceramics
Processing Science and Technology Friedrichshafen Fed. Rep. of Germany

“Ceramics Manufacturing; from Science to Practice,” Second International
Conference on Materials Engineering for Resources Akita Japan.

“Advanced Materials Technology: University to Commercial Practice,”
International Workshop on Regional Science and Technology Policy Research in
Himeji (RESTPOR ‘95) Japan.

“Microstructural Order and Materials Processing for Structure and Form,”
University of Michigan Arbor Ml.

“Ceramic Components from Solid Free Form Fabrication Methods,” International
Conference on Shaping of Advanced Ceramics Mol Belgium.

“Chemical Aspects of Ceramic Science,” Zuffanti Memorial Lecture Northeastern
University Boston MA.

“Solid Free Form Fabrication of Ceramics.” Science of Whitewares Conference
Alfred University Alfred NY.

“Defense Science Research Council’s Workshop on “Printing Technologies in
Manufacturing - 1&I11 La Jolla CA.

“Solution Precursor Routes to Epitaxial Films,” International Symposium on
Synergistic Synthesis of Inorganic Materials Tangernsee Germany.

“Setter Design for Binder Removal from Injection Molded Components,”
American Society Annual Meeting in Indianapolis Ind.

“Corrosion of Aluminum Nitride in Aqueous Cleaning Solutions,” Materials
Research Society Spring Meeting San Francisco CA.

“Structural Materials by 3DP,” Review of ARPA/ONR Solid Freeform Program
Woods Hole MA.

34



June 1996

Aug. 1996

Oct. 1996

Oct. 1996

Nov. 1996

Dec. 1996

Feb. 1997

March 1997

April 1997
April 1997
May 1997
June 1997

July 1997

Aug. 1997

Nov. 1997

Feb. 1998

March 1998

Michael J. Cima

“Materials Engineering: Concepts Prototypes Processes.” Science and
Engineering Program for Middle and High School Teachers MIT, Cambridge
MA.

“Structural Ceramic Components with Computer Derived Microstructure by
Three-Dimensional Printing,” Solid Freeform Fabrication Symposium University
of Texas at Austin, Austin TX.

“Microstructure Order and Materials Processing for Structure and Form,” Fall
Quarter Seminar University of Minnesota Minneapolis MN.

“Solid Freeform Fabrication of Functionally Gradient Materials,” The 4%
International Symposium on Functionally Gradient Materials Tsukuba Japan.

“Processing Technologies for Hierarchical Structures in Ceramics,” Workshop on
Synergy Ceramics Nagoya Japan.

“Rapid Prototyping and 3D Printing,” American Ceramics Society and The
Materials Society Chelmsford MA.

D.O.E. Wire Development Workshop Panama City Florida.

“Crystallographic Texture in Films Using lon Beams,” The American Physical
Society Kansas City MO.

“Advanced Ceramics Processing: Structure Form and Performance,” University
of California at Davis, Davis CA.

“Microstructure Order and Materials Processing for Structure and Form,” Korea
Advanced Institute of Technology Taejon Korea.

“Three-Dimensional Printing Applications and New Materials Developments,”
ACerS 99" Annual Meeting & Exposition Cincinnati OH.

“Forming and Bulk Fabrication of Ceramic Components,” NSF Ceramics
Workshop Washington, D.C.

“The Mechanics of Biaxial Alignment in Zirconia Films Produced via lon Beam
Assisted Deposition (IBAD),” Cryogenic Engineering Conference/International
Cryogenic Materials Conference,” Portland Oregon.

“Toward Zero Shrinkage in Three-Dimensional Printing,” “High Green Density
Ceramic Components,” and “3-Dimensional Printing Applications and New
Materials Development,” Solid Freeform Fabrication Symposium University of
Texas at Austin, Austin TX.

“Advanced Materials: Concepts Prototypes and Manufacturing,” University of
Wisconsin-Madison Madison WI.

DARPA Thermal Management of Compact Systems Washington, D.C.
February 5-6, 1998.

National Materials Advisory Board (NMAB) Workshop on Structural Materials
Research Advancements Washington, D.C. March 16-17, 1998.

35



March 1998

May 1998

June 1998

June 1998

July 1998

Aug. 1998

Aug. 1998

Sept. 1998

Oct. 1998

June 1999

June 1999

Aug. 1999

Nov. 1999

Nov. 1999

Dec. 1999
Jan. 2000

March 2000

Michael J. Cima

International Symposium on Aluminum Nitride Ceramics, le Meridien Pacific
Tokyo, March 8-14, 1998 Tokyo Japan

“Anisotropic Behavior of Tape Cast Ceramic Sheets,” 100™ Annual Mtg.
American Ceramic Society Cincinnati OH. May 3-6, 1998.

“Fine Ceramic Components by 3DP,” ONR Workshop Abingdon, UK.
June 22-24, 1998

“High Green Density Ceramic Components Fabricated by the Slurry-Based 3DP
Process,” 9" CIMTEC ’98 World Ceramics Congress and Forum on New
Materials Florence Italy. June 14-19, 1998.

“The Mechanism of Biaxial Alignment in Zirconia Films Produced via Ion Beam
Assisted Deposition (IBAD) ISTEC International Workshop on
Superconductivity Okinawa, Japan. July 12-15, 1998.

“Solid Free-Form Processing of Tailored Ceramic Microstructures,” Ceramics
Gordon Research Conference Meriden, NH. August 2-6, 1998.

“Fine Ceramic Components by 3DP,” 9" Solid Free-Form Fabrication
Symposium,” Austin TX. August 10-12, 1998.

“Corrosion of Aluminum Nitride (AIN) in Aqueous Cleaning Solutions and New
Processing Approaches to Metallization,” Case Western Reserve Cleveland OH.
September 22, 1998.

“SFF Processing of Tailored Ceramic Microstructures.” International Conference
on Materials Engineering for Rources ICMR °98, Akita, Japan, October 26-28,
1998.

“3-D Architecture: Photolayering Technology.” Manufacturing Committee
Technical Symposium, Short Hills, New Jersey, June 13-16, 1999.

“Electrochemically-Actuated Microdosage Platforms.” The Microfluidics and
Microarrays Conference, La Jolla, CA, June 20-22, 1999.

“Electrochemically-actuated microdosage platform.” IBC’s 4" Annual
Microfabrication & Microfluidic Technologies Conference, San Francisco, CA,
August 2-3, 1999.

“Slurry-based 3-Dimensional Printing Process for Fine Ceramic Applications.”
AIChE 1999 Annual Meeting, Dallas, TX, Oct. 31-Nov. 5, 1999.

“Rapid Phototyping.” META-Materials Workshop, Arlington, Virginia,
November 9-10, 1999.

University of New Hampshire, Durham, NH. December 10, 1999.

"9

“Solid Free Form Fabrication: Fine Ceramic Components to Pharmaceuticals.
Schlumberger-Doll Research, Ridgefield, CT, January 13, 2000.

National Research Council Panel for Materials Science & Engineering,
Gaithersburg, Maryland, March 16-17, 2000.

36



May 2000

Sept 2000

Oct 2000

Nov 2000

June 2001
Aug. 2001
Sept. 2001
Feb. 2002
April 2002

April 2002

July 2002

Sept. 2002

Oct. 2002

Dec. 2002

April 2003

April 2003

Michael J. Cima

“Free-Form Manufacturing of Ceramic Parts.” 7" International Conference on
Ceramic Processing Science, Inuyama City, Japan, May 15-8, 2000.

“Microchips as Implantable Drug Delivery Devices.” Biomems & Biomedical
Nanotechnology World 2000 Conference, Columbus, OH. September 23-26,
2000.

“Electro-Actuated Devices as Microdosage Platforms and Manufacturing Tools.”
University of Toronto, Toronto, Ontario, October 25, 2000.

“Implantable Electronic Drug Delivery Systems.” The Medical Application of
Microsystems & Tier Manufacture Experts’ Meeting, Loch Lomond, Scotland.
November 19-21, 2000.

Chairperson, 28" International Symposium on Controlled Release of Bioactive
Materials, San Diego, CA. June 23-27, 2001.

Reviewer, “Superconductivity Program for Electric Systems, 2001 Annual Peer
Review.” Washington, D.C., August 1-3, 2001.

“Global Trends in Science and Technology RoundTable.” Washington, D.C.,
September 25, 2001.

“Microelectric Dosage Platforms.” 2002 Gordon Conference on Drug Carriers in
Medicine and Biology. Ventura, California. February 24 — March 1, 2002.

“Materials in Small Places,” The 2002 MIT Research Directors Conference, MIT,
Cambridge, MA, April 10, 2002.

“MEMS for Drug Delivery and Drug Development” George W. Woodruff School
of Mechanical Engineering, Georgia Institute of Technology, Atlanta, GA, April
22, 2002.

Reviewer, “DOE 2002 Superconductivity Peer Review, Strategic Research
Panel.” Washington, D.C., July 17" through 19", 2002.

“Kinetics of in vivo Drug Release from Implantable MEMS Array.” Third
Annual BioMEMs & Biomedical Nanotechnology World 2002 in collaboration
with the International Society for BioMEMS and Nanotechnology. Columbus,
Ohio on September 5-8, 2002

“Drug Release from an Implantable MEMS Array.” Future Directions of Drug
Delivery Technologies: Molecular Design, Response and Nanotechnology,
Boston, MA, October 13-16, 2002.

“Electro-actuated devices as microdosage platforms and manufacturing tools.”
Bristol-Myers Squibb, New Brunswick, NJ, December 6, 2002.

“Forces and Particle Dynamics as the Precursor to Microscle Assembly.” 105%
Annual Meeting & Exposition of the American Ceramic Society, Nashville, TN,
April 27-30, 2003.

"MEMS Devices for Pharmaceutical Delivery,” BioMEMS/Microfluidics
Conference, San Diego, CA, April 30-May 2, 2003.

37



Aug. 2003

Aug. 2003

Sept. 2003

Oct. 2003

Oct. 2003

Dec. 2003

Jan. 2004

March 2004

June 2004
July 2004
Aug. 2004
Oct. 2004
April 2006

June 2006

Nov. 2006

Nov. 2006

Dec. 2006

Michael J. Cima

“Free-form Fabrication Processes for Functional Ceramic Applications.”
International Conference on Electroceramics, “ICE-2003”. M.IL.T., Cambridge,
Ma, August 3-7, 2003.

"Spreading and infiltration of polymer solution droplets on porous particulate
substrates.” Particles 2003 Conference on Imaging, Marking and Printing
Applications of Particle Technology, Toronto, Canada, August 23-26, 2003.

“Ceramic Particle Electrophoresis Near Surfaces in an Aqueous Medium,” and
“Solid Free Form Fabrication: Past, Present, and Future.” Euromaterial 2003,
Lausanne, Switzerland, September 1-5, 2003.

“Drug Delivery: A New Role for Implantable Electronics,” University of
Michigan, Ann Arbor, MI, October 3, 2003.

“Microactuators for pharmaceuticals manufacturing and drug release systems”
AAAP Annual Mtg. & Exposition, Salt Lake City, Utah, October 28, 2003.

“Implantable Electronic Drug Delivery,” 2003 International Electron Devices
Meeting, Washington, D.C., December 9, 2003.

“Drug delivery: A new role for implantable electronics,” or “Forces and Particle
Dynamics as a Precursor to Microscale Assembly.” Carnegie Mellon University,
Pittsburgh, PA, January 16, 2004.

Symposium on Biomaterials, Limoges, March 25-26, 2004.

“Drug Delivery: A New Role for Implantable Electronics.” Workshop on
MEMS (PASI), San Carlos de Bariloche, Argentina, June 2004.

DOE Peer Review Meeting, Washington, D.C., July 27-29™.

“Polymer Microchip for Biodegradable Drug Delivery.” Cambridge Healthtech
Institute 5" Annual Nanotechnology and BioMEMS World 2004, Washington,
D.C., August 16-17, 2004.

“Measurement of HF Partial Pressure During Oxyfluoride Precursor Conversion.”
ASC 2004 Conference, Jacksonville, FL, October 8, 2004.

“F/Ba trajectory-property relationships in MOD-derived YBCO coated
conductors” 2006 MRS Spring Meeting, San Francisco, CA, April 17-21, 2006.

"Implantable MEMS technology for drug delivery.” 2006 MEMS Technology
and Biomedical Applications, Gordon Research Conference, Connecticut College,
New London, CT, June 25-30, 2006.

18th EORTC-NCI-AACR Symposium on "Molecular Targets and Cancer
Therapeutics”, 7 November - 10 November 2006, Prague, Czech Republic

NSF-sponsored one-day workshop on "Wearable and Implantable Devices and
Systems for Healthcare Monitoring and Diagnostics.” November 13, 2006, at the
National Science Foundation in Arlington, Virginia.

“Superparamagnetic Particles for Invivo Sensors.” First International Workshop
on Functional Materials (1stiIWOFM), December 6th — 9th, 2006, Halong Bay,
Vietnam.

38



March 2007

May 2007

Dec. 2007

Sept. 2008

Nov. 2008
Dec. 2008

Jan. 2009

Jan. 2009

March 2009

March 2009

April 2009

April 2009

May 2009
June 2009
June 2009

Sept 2009

Oct. 2009

Oct. 2009
Oct. 2009

Oct. 2009
Oct. 2009

Michael J. Cima

"Solid Forms of Pharmaceuticals and Thermodynamic Stability." American
Physical Society, March 5-9, 2007 in Denver, Colorado.

“Materials Science and Pharmaceutical Formulation.” M3 Conference in lceland,
Reykjavik, Iceland, May 20th - 23rd, 2007.

NSF Nanoscale Science and Engineering 2007 Grantees Conference. Arlington,
VA, December 3-6, 2007.

Third Annual NCI Nanotechnology Alliance Investigators Meeting. Chicago,
[llinois, September 8-10, 2008.

DSRC Biocompatible Electronics Workshop. Arlington, VA. November 5, 2008.

"Electronic systems and new pharmaceutical therapies.” IEDM 2008 Emerging
Technology Session. San Francisco, CA, December 16, 2008.

World Economic Forum Annual Meeting 2009. Davos-Klosters, Switzerland,
January 28 — February 1, 2009.

BioE Seminar Series, Spring 2009 at Duke University. Durham, NC, January 29,
20009.

“MEMS Technologies for More Effective Clinical Therapies,” 2009 MIT Europe
Conference Engineering Innovation: An Interdisciplinary Approach, Vienna,
Austria March 25-26, 2009.

Harvard University Symposium STEM Program, Cambridge, MA. March 27,
20009.

Joel G. Hardman Student-Invited Pharmacology Forum, VVanderbilt University,
Nashville, TN, April 15-17, 2009.

NCI — Cancer Diagnostic Using Nanotechnology Platforms’ AACR, Denver, CO.
April 20, 2009.

Molecules, Materials, Medicines 2009, Santa Barbara, CA. May 16-20, 2009.
MIT-China Global Innovation Summit, Beijing. June 15, 2009.

Physical Sciences-Oncology Centers NCI Review Meeting, Bethesda, MD. June
29-July 1, 2009.

Speaking invitation, Duke University, Pratt School of Engineering Durham, NC.
September 17, 20009.

“Minimally invasive chemical sensors.” Collins Lecturer, Dept. of Radiation
Oncology, MGH, Boston, MA, October 13, 2009.

TATRC-PLR, Frederick, MD, October 15, 2009.

Annual Review of Chemical and Biomolecular Engineering (ARCBE) Editorial
Committee meeting, Cambridge, MA, October 17, 2009.

MS&T 2009 Meeting, Pittsburgh, PA. October 26-27, 20009.

Vertex Pharmaceutical Development Networking Evening Event, Boston, MA,
October 28, 20009.
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Dec. 2009
March 2010
Sept 2010
Nov. 2010
April 2011
May 2011
June 2011
July 2011
August 2011

Nov 2011

Dec 2011

Feb 2012
March 2012
April 2012
April 2012

Feb. 2013

April 2013

April 2013

Michael J. Cima

Ambassador & Mrs. Philip Lader Renaissance Weekend, Charleston, NC.
December 28-31, 2009.

“Convergence of drugs, diagnostics, and devices with procedures.” University of
lowa Hospitals and Clinics, lowa City, IA. March 26, 2010.

Maker Faire and the NSF-sponsored workshop — Innovation, Education & the
Maker Movement New York, NY.

“Drug, Device, or Procedure?” 2010 JNJ Drug Delivery Symposium, Johnson &
Johnson, New Brunswick, NJ, November 11, 2010.

Fifth IEEE/NIH 2011 Life Science Systems and Applications Workshop (LiSSA
’11), NIH Campus, Bethesda, MD, April 7-8, 2011.

Convergence Forum, Chatham Bars Inn, Chatham, MA (Cape Cod), May 19-21*,

"Implantable Magnetic Relaxation Sensors for the Detection of Biomarkers,” at
the Nanoparticle Synthesis and Applications Symposium. Boston, MA, June 13-
16, 2011.

Epoch Foundation symposium in Taiwan, Thursday, July 28, 2011.

EMBC 2011 Conference, August 30 - September 3, 2011 at the Boston Marriott
Copley Place in Boston, MA.

“Implanted Diagnostic Devices” MRS Fall Meeting, November 28, 2011, Hynes
Convention Center, Boston, MA

“Convergence of drugs, diagnostics, devices and procedures” French American
Innovation Day, Joseph B. Martin Conference Center at Harvard Medical School,
December 6, 2011, Boston, MA

“Convergence of drugs, diagnostics, devices and procedures” Ipsen Pharma,
February 6, 2012, Milford, MA.

"Electrochemical dosing systems” Injectable Drug Delivery Conference, London,
England, March 21 & 22, 2012.

Moscow Medical Technology Innovation Summit, Open University Skolkovo,
Skolkovo Foundation, Russia, April 1-3, 2012.

Dept. of Chemical Engineering at the University of Washington, Seattle, WA,
April 30, 2012.

McKinsey Event on 3D Printing, Weston, MA “3D printing pioneer.”
February 28, 2013.

Future Dialogue conference, hosted by the Max Planck Society and Siemens,
April 9 - 10, 2013, in Moscow, Russia.

MIT’s Siebel Scholars Program, MIT Koch Institute, April 25, 2013.
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May 2013

May 2013

June 2013

Oct. 2013

Dec. 2014

January 2015

March 2015

March 2015

July 2015
Sept 2015

Oct 2015

January 2016

April 2016

May 2016

July 2016
Feb 2017

May 2017
July 2018

Oct 2018

Michael J. Cima

“Magnetic relaxation devices for minimally invasive diagnostic monitoring.” MIT
Annual MEDRC (Medical Electronic Device Realization Center) workshop, May
2-3,2013 at M.I.T.

"Innovation and Entrepreneurship in Medical Technology". Workshop of the
Chemical Sciences Roundtable of the National Research Council, May 22-23,
2013 in Washington, DC.

IP Business Congress Panel Session, June 11, 2013, Westin Waterfront Hotel,
Boston, MA

Nano-biotechnology Seminar Series, Stanford University, October 10, 2013,
Stanford, CA.

129th NEASC Annual Meeting and Conference, Boston Marriott Copley Place,
Boston, MA, December 10-12, 2014.

“Drug, device, or diagnostic,” University of Minnesota, Minneapolis, MN,
January 13, 2015.

March Meeting 2015 of the American Physical Society, March 2-6, 2015,
San Antonio, Texas.
Symposium at the American Chemical Society, Denver, CO, March 23, 2015

30th Aspen Cancer Conference, Aspen, CO, July 11-15, 2015.

The Lemelson Foundation 20th Anniversary Celebration, Washington, D.C.,
September 18, 2015

"Historical Overview of 3-D Printing: Do inventors know what they are doing?"
Kreidl Memorial Lecture at the 27th Rio Grande Symposium on Advanced
Materials October 2, 2015, Albuquerque, NM.

Workshop January 28, 2016 in Covilhd, Portugal.

Nanotechnology Seminar Series, Stevens Institute of Technology, April 20, 2016,
Hoboken, NJ 07030

Physiology & Biomedical Engineering Seminar Series at Mayo Clinic, May 13,
2016, Rochester, MN

31st Aspen Cancer Conference, July 16 — 19, 2016, Aspen, CO

TMS Annual Meeting, February 26 to March 2, 2017, San Diego CA
Annual American Urological Association, May 12, 2017, Boston, MA
33" Annual Aspen Cancer Conference, July 14-16, 2018, Aspen, CO

AVS Int’l Symposium, October 22, 2018, Long Beach, CA
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Oct 2018

Jan, 2019

Jan, 2019

May, 2019
June, 2019
July, 2019
Sept, 2019
Oct, 2019

Oct, 2019

Nov, 2019
Dec, 2019
June, 2020
July, 2020
Aug, 2020
Sept, 2020
Nov, 2020
Dec, 2020

April 2024

Michael J. Cima

University of Minnesota, October 11-12, 2018, Rochester, MN
IC-ACC 2019, January 27, 2019, Daytona, FL

Purdue University, January 22, 2019, Lafayette, IN

Memorial Sloan Kettering Cancer Center, May 5-6, 2019, New York, NY
IMAT NIH/NCI, June 27-28, 2019, Bethesda, MD

Purdue University, July 28-30, 2019, Lafayette, IN

ACerS Award Banquet, Portland, OR

4" Annual Tech 4 Innovation Conference, Boston, MA

MDG Combination Products Forum, Weston, MA

MIT Research & Development Conference, Cambridge, MA
AUA Stone Lab, Linthicum, MD

MIT Alumni, Cambridge, MA (Virtual)

Biogen-MIT Biotech (Virtual)

Biogen-MIT Biotech (Virtual)

MIT SENSE.nano (virtual)

Google (Virtual) — Science of Chocolate

NCI — IMAT PI Annual Meeting (virtual)

University of Michigan, Pehlke Lectureship in Materials Processing
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Patents

1.

10.

11.

12.

13.

14.

5231074, July 27, 1993, Preparation of highly textured oxide superconducting films from
MOD precursor solutions, Cima, Michael, J., Lexington, MA, Mclintyre, Paul,
Cambridge, MA.

5204055, April 20, 1993, Three-dimensional printing techniques, Sachs, Emanuel M.,
Somerville, Haggerty, John S., Lincoln, Cima, Michael J., Lexington, Williams, Paul A.,
Concord.

5340656, August 23, 1994, Three-dimensional printing techniques, Sachs, Emanuel M.,
Somerville, Haggerty, John S., Lincoln, Cima, Michael J., Lexington, Williams, Paul A.,
Concord, 045632, MA Institute of Technology, Cambridge, MA.

5387380, February 7, 1995, Three-dimensional printing techniques, Cima, Michael,
Lexington, Sachs, Emanuel, Somerville, Fan, Tailin, Cambridge, Bredt, James F.,
Watertown, Michaels, Steven P., Melrose, Khanuja, Satbir, Cambridge, Lauder, Alan,
Boston, Lee, Sang-Joon J., Cambridge, Brancazio, David, Cambridge, Curodeau, Alain,
Cambridge, Tuerck, Harald, Cambridge.

5490962, February 13, 1996, Preparation of medical devices by solid free-form
fabrication methods, Cima, Linda G., Lexington, Cima, Michael J., Lexington

5490882, February 13, 1996, Process for removing loose powder particles from interior
passages of a body, Sachs, Emanuel, M., Somerville, MA, Cima, Michael, J., Lexington,
MA, Bredt, James, F., Watertown, MA, Khanuja, Satbir, Cambridge, MA.

5518680, May 21, 1996, Tissue regeneration matrices by solid free form fabrication
techniques, Cima, Linda G., Lexington, Cima, Michael J., Lexington.

5814161, September 29, 1998, Ceramic mold finishing techniques for removing powder,
Sachs, Emanuel M., Newton, Cima, Michael J., Lexington, Bredt, James F., Watertown,
Khanuja, Satbir, Lakewood, Yu, Richard Li-chao, San Carlos.

5807437, September 15, 1998, Three-dimensional printing system, Sachs, Emanuel,
Somerville, Curodeau, Alain, Cambridge, Fan, Tailin, Cambridge, Bredt, James F.,
Watertown, Cima, Michael, Lexington, Brancazio, David, Cambridge.

5797898, August 25, 1998, Microchip drug delivery devices, Santini, John, T., Jackson,
Michigan, Cima, Michael, J., Lexington, MA, Langer, Robert, S., Newton, MA.
5940674, August 17, 1999, Three-dimensional product manufacture using masks, Sachs,
Emanuel M., Newton, Cima, Michael J., Lexington.

5869170, February 9, 1999, Preparation of medical devices by solid free-form fabrication
methods, Cima, Linda G., Lexington, Cima, Michael J., Lexington.

6146567, November 14, 2000, Three-dimensional printing methods, Sachs, Emanuel,
Somerville, Curodeau, Alain, Cambridge, Fan, Tailin, Cambridge, Bredt, James F.,
Watertown, Cima, Michael, Lexington, Brancazio, David, Cambridge.

6139574, October 31, 2000, Vascularized tissue regeneration matrices formed by solid
free form fabrication techniques, Vacanti, Joseph P., Winchester, Cima, Linda G.,
Lexington, Cima, Michael J., Lexington.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Michael J. Cima

6123861, September 26, 2000, Fabrication of microchip drug delivery devices, Santini,
John, T., Jackson, Michigan, Cima, Michael, J., Winchester, MA, Langer, Robert, S.,
Newton, MA.

6109332, August 29, 2000, Ceramic mold finishing, Sachs, Emmanuel M., Somerville,
Cima, Michael J., Lexington, Bredt, James F., Watertown, Khanuja, Satbir, Cambridge.
6194032, February 27, 2001, Selective substrate metallization, Svedberg, Lynne, M.,
Austin, Texas, Arndt, Kenneth, C., Fishkill, New York, Cima, Michael, J., Winchester,
MA.

6176874, January 23, 2001, Vascularized tissue regeneration matrices formed by solid
free form fabrication techniques, Vacanti, Joseph P., Winchester, MA; Cima, Linda G.,
Lexington, MA; Cima, Michael J., Lexington, MA.

6172009, January 9, 2001, Controlled conversion of metal oxyfluorides into
superconducting oxides, Smith, John A., Nashua, New Hampshire; Cima, Michael J.,
Winchester, MA; Sonnenberg, Neville, Newton, MA.

6172009, January 9, 2001, Controlled conversion of metal oxyfluorides into
superconducting oxides, Smith, John A., Nashua, New Hampshire; Cima, Michael J.,
Winchester, MA; Sonnenberg, Neville, Newton, MA.

6280771, August 28, 2001, Dosage forms exhibiting multi-phasic release kinetics and
methods of manufacture thereof, Monkhouse, Donald, Radnor, Pennsylvania; Yoo,
Jaedeok, Philadelphia, Pennsylvania; Sherwood, Jill K., Princeton, New Jersey; Cima,
Michael J., Princeton, New Jersey; Bornancini, Esteban, Montgomery Township,
Pennsylvania.

6491666, December 10, 2002, Microfabricated devices for the delivery of molecules into
a carrier fluid, Santini, Jr., John, T., Belmont, MA Hutchinson, Charles, E., Canaan, New
Hampshire, Uhland, Scott, A., Somerville, MA, Cima, Michael, J., Winchester, MA,
Langer, Robert, S., Newton, MA, Ausiello, Dennis, Wellesley Hill, MA.

7226442, June 13, 2002, Microchip reservoir devices using wireless transmission of
power and data, Sheppard, Jr., Norman F., Bedford, MA, Santini, Jr., John T., Belmont,
MA, Herman, Stephen J., Andover, MA, Cima, Michael J., Winchester, MA, Langer,
Robert S., Newton, MA, Ausiello, Dennis, Wellesley Hill, MA.

6397922, June 4, 2002, Molds for casting with customized internal structure to collapse
upon cooling and to facilitate control of heat transfer, Sachs, Emanuel, M., Newton, MA,
Bang, Won, B., Santa Clara, California, Cima, Michael, J., Winchester, MA.

6669683, December 30, 2003, Thermally-activated microchip chemical delivery devices,
Santini, Jr., John, T., Belmont, MA, Cima, Michael, J., Winchester, MA, Uhland, Scott,
Albert, Somerville, MA.

6629559, October 7, 2003, Molds for casting with customized internal structure to
collapse upon cooling and to facilitate control of heat transfer, Sachs, Emanuel M.,
Newton, Bang, Won B., Santa Clara, Cima, Michael J., Winchester.
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27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

Michael J. Cima

7172859, September 11, 2003, System and method for optimizing tissue barrier transfer
of compounds, Cima, Michael J., Winchester, MA, Chen, Hongming, Arlington, MA,
Gyory, J. Richard, Sudbury, MA.

6610428, August 26, 2003, Controlled conversion of metal oxyfluorides into
superconducting oxides, Smith, John, A., Nashua, New Hampshire, Cima, Michael, 1.,
Winchester, MA, Sonnenberg, Neville, Newton, MA.

6596224, July 22, 2003, Jetting layers of powder and the formation of fine powder beds
thereby, Sachs, Emanuel M., Newton, MA; Cima, Michael J., Winchester, MA;
Caradonna, Michael A., Los Altos, California; Grau, Jason, Chicago, lllinois; Serdy,
James G., Boston, MA; Saxton, Patrick C., Hanahan, South Carolina; Uhland, Scott A.,
Somerville, MA; Moon, Jooho, Nagoya, Japan (JP).

6537256, March 25, 2003, Microfabricated devices for the delivery of molecules into a
carrier fluid, Santini, Jr., John T., Belmont, Hutchinson, Charles E., Canaan, Uhland,
Scott A., Somerville, Cima, Michael J., Winchester, Langer, Robert S., Newton, Ausiello,
Dennis, Wellesley Hill.

6530958, March 11, 2003, Tissue regeneration matrices by solid free-form fabrication
techniques, Cima, Linda G., Lexington, MA; Cima, Michael J., Lexington, MA.
6527762, March 4, 2003, Thermally-activated microchip chemical delivery devices,
Santini, Jr., John, T., Belmont, MA, Cima, Michael, J., Winchester, MA, Uhland, Scott,
Albert, Somerville, MA.

6514518, February 4, 2003, Dosage forms exhibiting multi-phasic release kinetics and
methods of manufacture thereof, Monkhouse, Donald, Radnor, Pennsylvania; Yoo,
Jaedeok, Philadelphia, Pennsylvania; Sherwood, Jill K., Princeton, New Jersey; Cima,
Michael J., Princeton, New Jersey; Bornancini, Esteban, Montgomery Township,
Montgomery County, Pennsylvania.

7338636, December 23, 2004, Manipulating micron scale items, Tupper, Malinda M.,
Cambridge, MA, Cima, Michael J., Winchester, MA, Chopinaud, Marjorie E., Feytiat,
French Republic FR.

6808522, October 26, 2004, Microchip devices for delivery of molecules and methods of
fabrication thereof, Richards, Amy C., Cambridge, Santini, Jr., John T., Belmont, Cima,
Michael J., Winchester, Langer, Robert S., Newton.

7449342, July 29, 2004, Methods of manipulating small amounts of solids, Kane, Nathan,
Arlington, MA, Cima, Michael, Winchester, MA, Gonzalez-Zugasti, Javier, N. Billerica,
MA, Cherng, Jeanie, Framingham, MA, Lemmo, Anthony, Sudbury, MA, Gyory, J.
Richard, Sudbury, MA.

7449307, July 22, 2004, Raised surface assay plate, Cima, Michael, Winchester, MA,
Lewis, Wendy Pryce, Watertown, MA, Gonzalez-Guasti, Javier, N Billerica, MA, Gyro,
J. Richard, Sudbury, MA, Lemmo, Anthony V., Sudbury, MA, Monagle, Julie,
Watertown, MA.
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38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Michael J. Cima

6758099, July 6, 2004, System and method for optimizing tissue barrier transfer of
compounds, Cima, Michael, J., Winchester, MA, Chen, Hongming, Arlington, MA,
Gyory, J., Richard, Sudbury, MA, Lemmao, Anthony, V., Sudbury, MA.

6730298, May 4, 2004, Tissue formation by injecting a cell-polymeric solution that gels
in vivo, Griffith-Cima, Linda, Lexington, MA; Atala, Anthony, Weston, MA; Vacanti,
Charles A., Lexington, MA,; Paige, Keith T., Brookline, MA.

6730072, May 4, 2004, Methods and devices for sealing microchip reservoir devices,
Shawgo, Rebecca S., Cambridge, MA; Sheppard, Jr., Norman F., Bedford, MA; Cima,
Michael J., Winchester, MA; Santini, Jr., John T., Belmont, MA; Herman, Stephen J.,
Andover, MA; Polito, Benjamin F., Cambridge, MA; Uhland, Scott A., Somerville, MA.
7354597, March 4, 2004, Microscale lyophilization and drying methods for the
stabilization of molecules, Johnson, Audrey M., Cambridge, MA, Cima, Michael J.,
Winchester, MA, Langer, Robert S., Newton, MA.

6686207, February 3, 2004, Manipulating micron scale items, Tupper, Malinda M.,
Cambridge, MA; Cima, Michael J., Winchester, MA; Chopinaud, Marjorie E., Feytiat,
French Republic (FR).

6977723, December 20, 2005, Apparatus and method for high-throughput preparation
and spectroscopic classification and characterization of compositions, Lemmo, Anthony
V., Sudbury, MA, Gonzalez-Zugasti, Javier P., N Billerica, MA, Cima, Michael J.,
Winchester, MA, Levinson, Douglas, Sherborn, MA, Johnson, Alasdair Y., Newburyport,
MA, Almarsson, Orn, Shrewsbury, MA, McNulty, Christopher, Minneapolis, Minnesota.
6976982, December 20, 2005, Flexible microchip devices for ophthalmic and other
applications, Santini, Jr., John T., Belmont, MA, Cima, Michael J., Winchester, MA,
Langer, Robert S., Newton, MA, Ausiello, Dennis, Wellesley Hill, MA, Sheppard, Jr.,
Norman F., Bedford, MA, Herman, Stephen J., Andover, MA.

6945638, September 20, 2005, Method and system for controlling the temperature of a
dispensed liquid, Teung, Patrick, Campbell, California, United States of America (US),
Cima, Michael J., Winchester, MA, Pryor, Timothy J., Yardley, PA, Materna, Peter A.,
Metuchen, NJ

6908760, June 21, 2005, Raised surface assay plate, Cima, Michael, Winchester, MA;
Lewis, Wendy Pryce, Watertown, MA; Gonzalez-Zugasti, Javier, N. Billerica, MA;
Gyory, J Richard, Sudbury, MA; Lemmo, Anthony V., Sudbury, MA; Monagle, Julie,
Watertown, MA; 439943, June 12, 2003.

6875208, April 5, 2005, Microchip devices with improved reservoir opening, Santini, Jr.,
John T., Belmont, MA, Cima, Michael J., Winchester, MA, Sheppard, Jr., Norman F.,
Bedford, MA, Flynn, Nolan T., Brookline, MA, Uhland, Scott A., Roslindale, MA,
United States (US); Sbiaa, Zouhair, Malden, MA, Maloney, John M., Cambridge, MA.
6852526, February 8, 2005, Transdermal assay with magnetic clamp, Cima, Michael J.,
Winchester, MA, Chen, Hongming, Acton, MA, Gyory, J. Richard, Sudbury, MA.
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49.

50.

51.

52.

53.

54,

55.

56.

57,

58.

59.

Michael J. Cima

7892221, February 22, 2011, Method of controlled drug delivery from implant device,
Santini, Jr., John T., Chelmsford, MA; Cima, Michael J., Winchester, MA, Langer,
Robert S., Newton, MA, Gopferich, Achim, (Sinzing), Federal Republic of Germany
(DE), Federal Republic of Germany (DE).

7776024, August 17, 2010, Method of actuating implanted medical device, Santini, Jr.,
John T., North Chelmsford, MA, Cima, Michael J., Winchester, MA, Langer, Robert S.,
Newton, MA, Ausiello, Dennis, Wellesley Hills, MA, Sheppard, Jr., Norman F., New
Ipswich, New Hampshire

7879019, February 1, 2011, Method of opening reservoir of containment device, Santini,
Jr., John T., North Chelmsford, MA, Cima, Michael J., Winchester, MA, Langer, Robert
S., Newton, MA, Ausiello, Dennis, Wellesley Hill, MA, Sheppard, Jr., Norman F., New
Ipswich, New Hampshire, 925466, MicroCHIPS, Inc., Bedford, MA.

7875290, January 25, 2011, Method and form of a drug delivery device, such as
encapsulating a toxic core within a non-toxic region in an oral dosage form, Payumo,
Francis C., Somerville, MA, Sherwood, Jill K., Edison, New Jersey, Monkhouse, Donald
C., Radnor, Pennsylvania, Yoo, Jaedeok, West Orange, New Jersey, Gaylo, Christopher
M., Princeton Junction, New Jersey, Wang, Chen-Chao, West Windsor, New Jersey;
Cima, Michael J., Winchester, MA.

8182464, May 22, 2012, Method for intravesical drug delivery, Lee; Heejin (Arlington,
MA), Daniel; Karen Danielle Newtonville, MA, Ho Duc; Hong Linh Cambridge, MA,
Cima; Michael J. Winchester, MA, Castillo; Mario (Coto Laurel, PR), Froelich; Steven
Conneaut, OH, Dimitrakov; Jordan Boston, MA, Kim; Grace Y. Cambridge, MA
8308707, November 13, 2012, Method and system for drug delivery to the eye, Santini,
Jr.; John T. North Chelmsford, MA), Cima; Michael J. Winchester, MA, Langer; Robert
S. (Newton, MA), Ausiello; Dennis (Wellesley Hill, MA), Sheppard, Jr.; Norman F.
(New Ipswich, NH), Herman; Stephen J. (Andover, MA).

8247946, August 21, 2012, Electrochemical actuator, Chiang; Yet-Ming (Framingham,
MA), Cima; Michael J. Winchester, MA, Chin; Timothy E. Cambridge, MA.

8182464, May 22, 2012, Method for intravesical drug delivery, Lee; Heejin (Arlington,
MA), Daniel; Karen Danielle (Newtonville, MA), Ho Duc; Hong Linh Cambridge, MA,
Cima; Michael J. Winchester, MA, Castillo; Mario (Coto Laurel, PR), Froelich; Steven
(Conneaut, OH), Dimitrakov; Jordan (Boston, MA), Kim; Grace Y. Cambridge, MA.
867836, May 1, 2012, Tissue expander configured for drug delivery, Lee; Heejin
(Arlington, MA), Daniel; Karen (Newtonville, MA), Kim; Grace Cambridge, MA,
Larrivee-Elkins; Cheryl (Framingham, MA), Cima; Michael J. Winchester, MA.
8093781, January 10, 2012, Electrochemical actuator, Chiang; Yet-Ming (Framingham,
MA), Cima; Michael J. Winchester, MA, Chin; Timothy E. Cambridge, MA.

8368285, February 5, 2013, Electrochemical actuators, Chiang; Yet-Ming (Framingham,
MA), Chin; Timothy E. (San Jose, CA), Cima; Michael J. Winchester, MA, Gyory; J.
Richard (Sudbury, MA).
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

Michael J. Cima

8604664, December 10, 2013, Electrochemical actuator, Chiang; Yet-Ming
(Framingham, MA), Cima; Michael J. Winchester, MA, Chin; Timothy E. (San Jose, CA)
8403907, March 26, 2013, Method for wirelessly monitoring implanted medical device,
Sheppard, Jr.; Norman F. (New Ipswich, NH), Santini, Jr.; John T. (North Chelmsford,
MA), Cima; Michael J. Winchester, MA, Langer; Robert S. (Newton, MA), Ausiello;
Dennis (Wellesley Hill, MA)

8378552, February 19, 2013, Electrochemical actuator, Chiang; Yet-Ming (Framingham,
MA), Cima; Michael J. Winchester, MA, Chin; Timothy E. (San Jose, CA)

8801694, August 12, 2014, Intravesical drug delivery device, Lee; Heejin (Arlington,
MA), Daniel; Karen (Newtonville, MA), Ho Duc; Hong Linh Cambridge, MA, Cima;
Michael J. Winchester, MA, Castillo; Mario (Coto Laurel, PR), Froelich; Steven
(Conneaut, OH), Dimitrakov; Jordan (Boston, MA), Kim; Grace Y. Cambridge, MA
8758658, June 24, 2014, System and method for uniaxial compression of an article, such
as a three dimensionally printed dosage form, Pryce Lewis; Wendy E. (Lexington, MA),
Cima; Michael J (Winchester, PA), Rowe; Charles W (Medford, MA), Materna; Peter A.
(Plainsboro, NJ)

8721621, May 13, 2014, Systems and methods for deploying devices to genitourinary
sites, Boyko; Jim (Attleboro, MA), Kim; Grace Cambridge, MA, Lee; Heejin (Arlington,
MA), Cima; Michael J. Winchester, MA, Kwo; Jennie Cambridge, MA

8690840, April 8, 2014, Time-selective bioresorbable or collapsible drug delivery
systems and methods, Lee; Heejin (Arlington, MA), Cima; Michael J. Winchester, MA,
Larrivee-Elkins; Cheryl (Framingham, MA), Giesing; Dennis (Lee's Summit, MO),
Anderson; Jessica K. (Boston, MA), Duddu; Sarma (Concord, MA)

8679094, March 25, 2014, Implantable device with intravesical tolerability and methods
of treatment, Cima; Michael J. Winchester, MA, Lee; Heejin (Arlington, MA)

9114111, August 25, 2015, Methods for sustained treatment of bladder pain and irritative
voiding. Himes; Julie (Lexington, MA), Giesing; Dennis (Lee's Summit, MO), Larrivee-
Elkins; Cheryl (Framingham, MA), Cima; Michael J. Winchester, MA, Sarma;
Purnanand (Concord, MA), Goldenheim; Paul Cambridge, MA

9097644, August 4, 2015, Magnetic resonance-based viscometers and methods,
Josephson; Lee (Reading, MA), Hong; Rui (Tucson, AZ), Cima; Michael J. Winchester,
MA, Weissleder; Ralph (Peabody, MA)

9017312, April 28, 2015, Implantable device for controlled drug delivery, Lee; Heejin
(Arlington, MA), Cima; Michael J. Winchester, MA, Daniel; Karen (Newtonville, MA),
Larrivee-Elkins; Cheryl (Framingham, MA)

9097644, August 4, 2015, Magnetic resonance-based viscometers and methods,
Josephson; Lee (Reading, MA), Hong; Rui (Tucson, AZ), Cima; Michael J. Winchester,
MA, Weissleder; Ralph (Peabody, MA)

9114111, August 25, 2015, Methods for sustained treatment of bladder pain and irritative
voiding, Himes; Julie (Lexington, MA), Giesing; Dennis (Lee's Summit, MO), Larrivee-

48



73.

74,

75.

76.

77,

78.

79.

Michael J. Cima

Elkins; Cheryl (Framingham, MA), Cima; Michael J. Winchester, MA, Sarma;
Purnanand (Concord, MA), Goldenheim; Paul Cambridge, MA

9387163, July 12, 2016, Methods for treatment of pelvic pain and/or comorbid
conditions, Himes; Julie (Lexington, MA), Giesing; Dennis (Lee's Summit, MO),
Larrivee-Elkins; Cheryl (Framingham, MA), Cima; Michael J. Winchester, MA, Sarma;
Purnanand (Concord, MA), Goldenheim; Paul Cambridge, MA

9395286, July 19, 2016, Device and method for sampling bodily fluid for medical
analytes in ultra-low concentrations, Cima; Michael J. Winchester, MA, Ekchian;
Gregory J. (Belmont, MA), Vassiliou; Christophoros C. Cambridge, MA, Liu; Vincent H.
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