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I, Steven Miller, Ph.D., do hereby declare: 

I. Introduction 

1. I have been retained to provide my expert opinions on behalf of Intas 

Pharmaceuticals, Limited, in support of a petition for inter partes review of claims 

1-21 of U.S. Patent No. 11,261,151 (“the 151 Patent”; Ex. 1001), which challenges 

the validity of the 151 patent. 

2. The opinions set out by this declaration are based on my education, 

knowledge and experience. I have considered the materials and items identified in 

this declaration. 

II. Education and Professional Background 

3. My qualifications and credentials to testify as an expert in this case are 

set forth in my curriculum vitae (attached as Appendix A). 

4. I have significant experience in materials characterization, specifically 

in regards to analyzing samples through spectroscopic techniques and analyzing the 

physical structure of molecules using techniques such as X-ray diffraction and 

spectroscopy. I have more than 20 years of academic and industrial materials 

development and characterization experience. My research has resulted in more than 

15 publications in refereed journals. 

5. I obtained a B.A., in Physics, from Rutgers University in 2004. I then 

obtained an M.S. and then a Ph.D. in Materials Science and Engineering, also from 
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Rutgers. While at Rutgers, I worked as a teaching assistant, research assistant, post-

doctoral assistant, and research associate.  I conducted research with the nano-

materials and devices group and the composite and optical materials center. 

6. Since 2014 I have been the president/owner of H&M Analytical 

Services, which is a full-service x-ray diffraction and analysis testing lab, which also 

provides a wide range of other testing and material characterization services.  

Polymorph identification of pharmaceuticals is a substantial portion of the testing 

performed by H&M Analytical Services. 

7. Since 2018 I have been an Adjunct Professor at Rutgers, teaching 

Advanced Materials Characterization. 

III. Compensation 

8. I am being compensated for the time I spend on this matter at my 

ordinary rate of $500 per hour for expert services. I am reimbursed for my reasonable 

expenses incurred in connection with my work on this matter. My compensation 

does not depend on the opinions I offer or on the outcome of this proceeding or any 

other proceeding. 

IV. Scope of Engagement 

9. I was asked by counsel to perform certain experiments to determine the 

x-ray power diffraction (“XRPD”) patterns of crystals synthesized by Dr. Ron 

Bihovsky according to the methods taught in International Application No. WO 
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2017/070651 (“Liu”).  I also compared the XRPD patterns of the crystals 

synthesized by Dr. Bihovsky to the disclosure and claims of the 151 patent.  

10. I understand that some of the claims are directed to compositions for 

use as a pharmaceutical and methods for treating a subject. I am not an expert in 

pharmaceutical formulations or treating patients, and I have not been asked to offer 

any opinions outside of my expertise or concerning the ultimate issues of validity of 

the claims.  

V. Background 

11. The claims of the 151 patent are directed to compositions comprising a 

crystalline form of endoxifen that is at least 90% by weight (Z)-endoxifen having a 

crystalline Form I, characterized by an x-ray powder diffraction pattern comprising 

certain peaks. 

12. Endoxifen (4-hydroxy-N-desmethyltamoxifen) is a nonsteroidal 

selective estrogen receptor modulator. I understand that Intas sells endoxifen in India 

under the brand name Zonalta for the treatment of manic depressive disorder. See 

Ex. 1015. 

13. Endoxifen can be depicted as the below chemical structure, which is 

referred to as Formula (III) in the 151 patent: 

Intas Exhibit 1034 
Page 5 of 39 

IPR2025-00799



 

4 
 

 

See, e.g., Ex. 1001 at 3:1-15. 

VI. The 151 Patent 

14. The 151 patent is entitled “Methods for Making and Using Endoxifen.” 

Ex. 1001 at Cover. I understand that the 151 patent is a U.S. National Phase 

Application of International Application No. PCT/US2018/050272, filed September 

10, 2018 and claims priority to Provisional Application No. 62/556,799, dated 

September 11, 2017. Id. Thus, I have been instructed to use September 11, 2017 as 

the time of invention, and to consider my opinions from the perspective of a person 

of skill at that time. 

15. The 151 patent is directed to compositions of endoxifen that are at least 

90% by weight of (Z)-endoxifen in a particular crystalline form (i.e., Form I) and 

methods of administering such formulations. The 151 patent characterizes Form I 

by its XRPD pattern.  In particular, the 151 patent states that Form I “may be 

characterized by an x-ray powder diffraction pattern comprising major peaks at 

16.8±0.3°, 17.1±0.3° and 21.8±0.3° two theta, and optionally further comprising at 
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least one peak selected from 16.0±0.3°, 18.8±0.3° and 26.5±0.3° two theta. In some 

embodiments, the x-ray powder diffraction pattern further comprises at least one 

peak selected from 12.3±0.3°, 28.0±0.3° and 29.0±0.3° two theta.” Id. at 3:20-28.  

The 151 patent further states that Form I “is characterized by an x-ray powder 

diffraction pattern substantially as set forth in FIG. 9 or FIG. 10.”  Id. at 3:32-34.  

Figures 9 and 10 of the 151 patent are reproduced below. 

 

Id. at Figure 9. 
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Id. at Figure 10. 

16. I understand that the 151 patent contains the following 21 claims: 

Independent Claim 1 and Dependent Claims 2-15 and 21 

1. A composition comprising a crystalline form of a compound of 
Formula (III): 
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wherein at least 90% by weight of the compound of Formula (III) in the 
composition is the (Z)-isomer, and wherein the crystalline form of the 
(Z)-isomer is Form I, characterized by an x-ray powder diffraction 
pattern comprising major peaks at 16.8±0.3°, 17.1±0.3° and 21.8±0.3° 
two theta. 
 
2. The composition of claim 1, wherein the x-ray powder diffraction 
pattern further comprises at least one peak selected from 16.0±0.3°, 
18.8±0.3° and 26.5±0.3 two theta. 
 
3. The composition of claim 1, wherein the x-ray powder diffraction 
pattern further comprises at least one peak selected from 12.3±0.3°, 
28.0±0.3° and 29.0±0.3° two theta. 
 
4. The composition of claim 1, wherein the x-ray powder diffraction 
pattern further comprises peaks at 12.3±0.3°, 16.0±0.3°, 18.8±0.3°, 
26.5±0.3°, 28.0±0.3° and 29.0±0.3° two theta. 
 
5. The composition of claim 1, wherein the crystalline form of the (Z)-
isomer is characterized by an x-ray powder diffraction pattern 
substantially as set forth in FIG. 9 or FIG. 10. 
 
6. The composition of claim 1, wherein greater than 90% by weight of 
the (Z)-isomer in the composition is crystalline Form I. 
 
7. The composition of claim 1, further comprising a pharmaceutically 
acceptable carrier or diluent. 
 
8. The composition of claim 7, wherein the composition is formulated 
for oral, parenteral, topical, or intraductal delivery. 
 
9. The composition of claim 7, wherein the composition is formulated 
for oral delivery as a tablet, a caplet, a capsule, or a pill. 
 
10. The composition of claim 7, wherein a mean half-life of the 
compound of Formula (III) in a subject treated with the composition is 
between 30 hours to 60 hours. 
 
11. The composition of claim 1, formulated as an oral dosage form 
comprising 1 mg to 200 mg per unit dose of the composition, and 
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wherein daily administration of the oral dosage form achieves in a 
subject treated with the composition one or more of: 

a steady state plasma level of the compound of Formula (III) within 
7 to 21 days; 

a steady state plasma level of the compound of Formula (III) ranging 
from 25 nM to 300 nM; 

a steady state plasma level of the compound of Formula (III) greater 
than 30 nM; or 

maximal plasma levels of the compound of Formula (III) within 2 
to 10 hours after administering. 
 
12. The composition of claim 11, wherein a mean half-life of the 
compound of Formula (III) in the subject is between 40 hours to 55 
hours. 
 
13. The composition of claim 11, wherein the oral dosage form is 
formulated as an enteric tablet, an enteric caplet, an enteric capsule, a 
delayed-release tablet, a delayed-release caplet or a delayed-release 
capsule. 
 
14. The composition of claim 11, wherein at least 80% of the compound 
of Formula (III) in the oral dosage form is released in the intestines of 
the subject. 
 
15. The composition of claim 11, having a mean area under the curve 
extrapolated to time infinity (AUC0-inf) of the compound of Formula 
(III) of 200 hr*ng/mL to 10000 hr*ng/mL. 
 
21. The composition of claim 1, wherein the composition is stable for 
at least 9 months at 5° C. and 60% relative humidity or at 25° C. and 
60% relative humidity. 
 

Independent Claim 16 and Dependent Claims 17-20 

16. A method of treating a hormone-dependent breast disorder or a 
hormone-dependent reproductive tract disorder in a subject, the method 
comprising administering to the subject a composition comprising a 
crystalline form of a compound of Formula (III): 
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wherein at least 90% by weight of the compound of Formula (III) in the 
composition is the (Z)-isomer, and wherein the crystalline form of the 
(Z)-isomer is Form I, characterized by an x-ray powder diffraction 
pattern comprising major peaks at 16.8±0.3°, 17.1±0.3° and 21.8±0.3° 
two theta, thereby treating the hormone-dependent breast disorder or 
the hormone-dependent reproductive tract disorder. 
 
17. The method of claim 16, wherein the subject has prostate cancer 
and wherein the subject further has or is at risk of having gynecomastia. 
 
18. The method of claim 16, wherein the subject has tamoxifen-
refractory or tamoxifen resistant hormone-dependent breast disorder or 
hormone-dependent reproductive tract disorder. 
 
19. The method of claim 16, wherein the composition comprises 0.01 
mg to 200 mg of the (Z)-isomer. 
 
20. The method of claim 16, wherein a steady state plasma level of the 
compound of Formula (III) is achieved within 7 to 21 days of the first 
administration of the composition to the subject, and wherein the steady 
state plasma level of the compound of Formula (III) in the subject is 
greater than 30 nM. 
 

VII. Person of Ordinary Skill in the Art 

17. I understand that the content of a patent (including its claims) and prior 

art should be interpreted the way a person of ordinary skill in the art (or “POSA”) 

would have interpreted the material at the time of the alleged invention. In my 

opinion, a POSA for purposes of the 151 patent is a graduate degree in organic 
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chemistry, material science, medicinal chemistry, pharmaceutical chemistry, or a 

related field, and four to six years of experience in the synthesis, purification, 

analysis, design, and/or formulation of pharmaceutical compounds and derivatives.  

A POSA would have worked with a team of professionals with training in related 

disciplines, such as pharmacology, pharmacokinetics, formulation, drug discovery 

and/or drug development as of the date of the claimed inventions. 

18. I base my opinion on my review of the 151 patent, the problems the 151 

patent was attempting to solve, the prior art discussed below, and my general 

experience with pharmaceutical compounds and the people working in the field. I 

meet and/or exceed the definition of a POSA. I also note that my opinions would not 

change if the level of skill in the art were found to be lower. 

VIII. Claim Construction 

19. I understand that terms should be given their plain and ordinary 

meaning to a person of skill at the time of invention. I have applied this principle to 

all terms in the 151 patent addressed below. 
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IX. Summary of the Prior Art 

A. WO 2017/070651 (“Liu”) 

20. I understand that International Application No. WO 2017/070651 

(“Liu”) was filed on October 24, 2016, and published on April 27, 2017 and is 

therefore prior art to the 151 patent.  Ex. 1002 at Cover. 

21. Liu teaches methods for synthesizing and purifying (Z)-endoxifen with 

a 99% isomeric purity. See, e.g., id. at [0076].  In particular, Liu discloses two 

methods of preparing highly pure (Z)-endoxifen: i) synthesis followed by sequential 

recrystallizations (“Liu’s Recrystallization Procedure”), id., [0021]-[0045], and (ii) 

synthesis followed by isomerization and sequential recrystallizations (“Liu’s 

Isomerization and Recrystallization Procedure”).  Id., [0046]-[0055].  Liu does not 

report any XRPD data of the compounds Liu synthesized. Thus, Liu does not report 

whether its compounds exhibited the XRPD pattern recited in the claims of the 151 

patent (i.e., Form I). However, as I discuss in more detail below, I have confirmed 

that Liu’s procedure provides (Z)-endoxifen that exhibits an XRPD pattern 

consistent with Form I as claimed in the 151 patent.  

B. General X-Ray Powder Diffraction Art 

22. XRPD is a method of exposing a crystalline form of a compound to X-

rays, generating a pattern as a function of the scattering angle. Bunaciu, A. et al., X-

ray Diffraction: Instrumentation and Applications, 45 CRITICAL REVIEWS IN 

ANALYTICAL CHEM. 289-99 (May 21, 2015) (“Bunaciu”) discloses that XRPD can 
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be used to identify a specific polymorph structure.  Ex. 1011 at 289.  For example, 

Bunaciu explains that “[i]n the drug design, discovery, development, and 

formulation process, X-ray powder diffraction can help to establish a formulation by 

discovering the morphology and the degree of crystallinity, providing unique 

polymorph identification, and determining the quantity of each in mixture.”  Id. 

Thus, the same (or substantially similar) XRPD patterns for different samples of a 

substance indicate that the samples have the same polymorph structure.  Id.   

X. X-Ray Powder Diffraction of (Z)-Endoxifen Synthesized in Accordance 
with Liu’s Procedures 

23. Dr. Bihovsky followed the procedures outlined in Liu to obtain highly 

pure (Z)-endoxifen.  I then tested the highly pure (Z)-endoxifen synthesized by Dr. 

Bihovsky according to Liu to obtain the XRPD patterns of the crystals.  I also 

analyzed the resulting XRPD patterns. The experimental test and analysis conditions 

used for the XRPD testing is attached to this declaration as Appendix B. 

24. The results of my XRPD testing for the resulting (Z)-endoxifen crystals 

from both Liu’s Recrystallization Procedure and Liu’s Isomerization and 

Recrystallization Procedure are below. The tables below provide the measured peak 

positions (e.g., °2-theta), the d-spacing, and the intensity of each measured peak for 

each solid (e.g., the solids made by Liu’s recrystallization procedure and the solids 

made by Liu’s isomerization and recrystallization procedure).   
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25. The graphs below also provide the results of the XRPD testing of the 

resulting (Z)-endoxifen crystals from Dr. Bihovsky.  The graphs below provide the 

XRPD patterns in °2-theta as a function of intensity for each of the solids made by 

Liu’s recrystallization procedure and the solids made by Liu’s isomerization and 

recrystallization procedure.   
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XI. Claims 1-5 and 16 in View of Liu 

26. I incorporate by reference Dr. Bihovsky’s discussion of the claims in in 

view of Liu. 

A. Independent Claim 1 

A composition comprising a crystalline form of a compound of Formula 
(III): 

 

wherein at least 90% by weight of the compound of Formula (III) in the 
composition is the (Z)-isomer 

 
27. Formula (III) recited in the claims is endoxifen (including E- and/or 

(Z)-endoxifen).  See Ex. 1001 at 8:15-16.  As described in the 151 patent, Formula 

(III) can include the polymorphic salt, free base, co-crystal, and/or solvate forms of 

(Z)-endoxifen.  See id. at 12:48-52.   

28. Liu teaches “a process for preparing (Z)-endoxifen” with “a ratio of 

(Z)-endoxifen (1) to (E)-endoxifen (2) greater than 20:1.” Ex. 1003 at Abstract. 

Thus, Liu teaches a composition comprising a crystalline form of a compound of 
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Formula (III) wherein at least 90% by weight of the compound of Formula (III) in 

the composition is the (Z)-isomer.  

wherein the crystalline form of the (Z)-isomer is Form I, characterized by 
an x-ray powder diffraction pattern comprising major peaks at 16.8±0.3°, 
17.1±0.3° and 21.8±0.3° two theta. 

29. Liu does not disclose that the (Z)-endoxifen created is the claimed 

“Form I” or provide an XRPD characterization of the resulting crystalline solids. 

However, as discussed above, Dr. Bihovsky reproduced Liu, and sent the resulting 

crystals to me for XRPD testing.   

30. “[T]he X-ray diffraction pattern is the fingerprint of periodic atomic 

arrangements in a given material.”  Ex. 1011 at Abstract; see also Ex. 1031 at 1 

(“Every crystalline phase of a given substance produces a characteristic X-ray 

diffraction pattern.”).  As such, an XRPD pattern can be used to identify a particular 

form of a crystal structure. Therefore, as shown below, the results of my XRPD 

testing confirm that the resulting (Z)-endoxifen from both Liu’s Recrystallization 

and Liu’s Isomerization and Recrystallization Procedures are the claimed Form I, 

characterized by the claimed XRPD peaks.  See Ex. 1031 at 9 (“The agreement in 

the 2Ɵ diffraction angles between specimen and references is expected to be within 

0.2° for the same crystal form . . . .”). 
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31. Thus, Liu inherently teaches that the crystalline form of the (Z)-isomer 

obtained is Form I, characterized by an XRPD comprising major peaks at 16.8±0.3°, 

17.1±0.3° and 21.8±0.3° two theta. 
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B. Dependent Claim 2 

32. As discussed above, “[t]he agreement in the 2Ɵ diffraction angles 

between specimen and references is expected to be within 0.2° for the same crystal 

form.”  See Ex. 1031 at 9.  The results of the XRPD testing of the crystalline solids 

of (Z)-endoxifen obtained via Dr. Bihovsky’s synthesis of highly pure (Z)-endoxifen 

by following both Liu’s Recrystallization and Liu’s Isomerization and 

Recrystallization Procedures are within 0.2° of the values disclosed in the 151 patent.  

Therefore, the XRPD testing confirms that the peaks recited in dependent claim 2 

are similarly present in Liu’s resulting crystalline solids. 
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2. The composition of claim 1, wherein the x-ray powder diffraction pattern 
further comprises at least one peak selected from 16.0±0.3°, 18.8±0.3° and 
26.5±0.3 two theta. 
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C. Dependent Claim 3 

33. As discussed above, “[t]he agreement in the 2Ɵ diffraction angles 

between specimen and references is expected to be within 0.2° for the same crystal 

form.”  See Ex. 1031 at 9.  The results of the XRPD testing of the crystalline solids 

of (Z)-endoxifen obtained via Dr. Bihovsky’s synthesis of highly pure (Z)-endoxifen 
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by following both Liu’s Recrystallization and Liu’s Isomerization and 

Recrystallization Procedures are within 0.2° of the values disclosed in the 151 patent.  

Therefore, the XRPD testing confirms that the peaks recited in dependent claim 3 

are similarly present in Liu’s resulting crystalline solids. 
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3. The composition of claim 1, wherein the x-ray powder diffraction pattern 
further comprises at least one peak selected from 12.3±0.3°, 28.0±0.3° and 
29.0±0.3° two theta. 
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D. Dependent Claim 4 

34. As discussed above, “[t]he agreement in the 2Ɵ diffraction angles 

between specimen and references is expected to be within 0.2° for the same crystal 

form.”  See Ex. 1031 at 9.  The results of the XRPD testing of the crystalline solids 

of (Z)-endoxifen obtained via Dr. Bihovsky’s synthesis of highly pure (Z)-endoxifen 
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by following both Liu’s Recrystallization and Liu’s Isomerization and 

Recrystallization Procedures are within 0.2° of the values disclosed in the 151 patent.  

Therefore, the XRPD testing confirms that the peaks recited in dependent claim 4 

are similarly present in Liu’s resulting crystalline solids. 
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4. The composition of claim 1, wherein the x-ray powder diffraction pattern 
further comprises peaks at 12.3±0.3°, 16.0±0.3°, 18.8±0.3°, 26.5±0.3°, 
28.0±0.3° and 29.0±0.3° two theta. 
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E. Dependent Claim 5 

35. As discussed above, “[t]he agreement in the 2Ɵ diffraction angles 

between specimen and references is expected to be within 0.2° for the same crystal 

form.”  See Ex. 1031 at 9.  The results of the XRPD testing of the crystalline solids 

of (Z)-endoxifen obtained via Dr. Bihovsky’s synthesis of highly pure (Z)-endoxifen 
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by following both Liu’s Recrystallization and Liu’s Isomerization and 

Recrystallization Procedures are within 0.2° of the values disclosed in the 151 patent.  

Therefore, the XRPD testing confirms that the peaks recited in dependent claim 5 

are similarly present in Liu’s resulting crystalline solids. 

5. The composition of claim 1, wherein the crystalline form of the (Z)-
isomer is characterized by an x-ray powder diffraction pattern substantially 
as set forth in FIG. 9 or FIG. 10. 

36. The 151 patent’s Figures 9 and 10 are reproduced below.  Also below 

is a figure illustrating the XRPD patterns of the crystalline solids obtained by Dr. 

Bihovsky following Liu’s Recrystallization and Liu’s Isomerization and 

Recrystallization Procedures arranged for comparison with a stick pattern of the 

XRPD pattern data reported at Table 8 of the 151 patent (shown in blue), which 

corresponds to the XRPD patterns shown in Figures 9 and 10. 

 

Intas Exhibit 1034 
Page 31 of 39 

IPR2025-00799



 

30 
 

 

Ex. 1001, Figure 9. 

 

Id., Figure 10. 
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F. Independent Claim 16 

16. A method of treating a hormone-dependent breast disorder or a 
hormone-dependent reproductive tract disorder in a subject, the 
method comprising administering to the subject a composition 
comprising a crystalline form of a compound of Formula (III): 

 
wherein at least 90% by weight of the compound of Formula (III) in the 
composition is the (Z)-isomer, and wherein the crystalline form of the (Z)-
isomer is Form I, characterized by an x-ray powder diffraction pattern 
comprising major peaks at 16.8±0.3°, 17.1±0.3° and 21.8±0.3° two theta, 
thereby treating the hormone-dependent breast disorder or the hormone-
dependent reproductive tract disorder. 
37. Liu teaches that (Z)-endoxifen may be used to treat hormone-dependent 

breast disorders. For example, Liu explains that (Z)-endoxifen is more active at the 

estrogen receptor, and therefore may be used to treat breast cancer.  Ex. 1003 at 

[0002]-[0004]. Therefore, Liu discloses a method of using highly pure (Z)-endoxifen 

to “treat[] a hormone-dependent breast disorder or a hormone-dependent 

reproductive tract disorder in the subject” as recited in claim 16.  

38. And as discussed with respect to claim 1, the (Z)-endoxifen obtained 

by following both Liu’s Recrystallization and Liu’s Isomerization and 

Recrystallization Procedures exhibit the claimed XRPD patterns.  Thus, Liu 

inherently discloses (Z)-endoxifen in the claimed Form 1. 

*** 
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 Developed and implemented quality control and peer review standards 

for the public accounting profession. 
 Designed and managed financial reporting system for a start-up 

company. 
 Designed and developed a production planning system for a printed 

circuit board manufacturing facility. 
  
 2000-2004 Technical Manager, American Institute of Certified Public 
  Accountants, Jersey City, NJ. 

1998-1999 Audit Manager, Ernst & Young LLP, Iselin, NJ. 
1996-1997 Chief Accounting Officer, Rockford Industries, Inc. Santa Ana, CA. 
1991-1996 Audit Manager, Deloitte & Touche LLP, Costa Mesa, CA. 
1990-1991 Finance Manager, Conservation Technologies, Inc., Irvine, CA. 
1985-1988 Financial Analyst, Xerox Corp., El Segundo, CA. 
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Publications: A. Chikkam, M. Zamanzadeh, S. Pulagam, P. Mortel, B. Murali, S. Miller, S. Mercurio,  

  "Corrosion Deposits Database - X-Ray Diffraction Analysis of Deposits from Oil and 

  Gas Upstream Well/Production Systems," AMPP Conference Proceedings, C2024-20831  

  (2024) 

 

  E. Taghaddos, H. Charalambous, S. Miller, A. Safari, "Acceptor dopant mediated  

  electrical property modification in Bi0.5Na0.5TiO3-based piezoceramic," Journal of 

  Applied Physics, 128, 064103 (2020) 

 

 M. Örnek, C. Hwang, K.M. Reddy, V. Domnich, S. Miller, E.K. Akdoğan, K. Hemker, 

R. Haber,  "Formation of BN from BCNO and the development of ordered BN structure: 

I. Synthesis of BCNO with various chemistries and degrees of crystallinity and reaction 

mechanism on BN formation," Ceramics International, 44 (13), 14980 (2018) 

 

 C. Hwang, M. Örnek, K.M. Reddy, V. Domnich, S. Miller, K. Hemker, R. Haber, "Effect 

of synthesis conditions of BCNO on the formation and structural ordering of BN at 

1200 °C and 1 GPa.," Diamond and Related Materials, 87, 156 (2018) 

 

 M. Örnek, K. Reddy, C. Hwang, V. Domnich, A. Burgess, S. Pratas, J. Calado, K. Xie, S. 

Miller, K. Hemker, R. Haber, "Observations of Explosion Phase Boron Nitride Formed 

by Emulsion Detonation Synthesis," Scripta Materialia 145, 126 (2018) 
  

K. Reddy, C. Hwang, M. Ornek, S. Miller, W. Mayo, A Burgess, R. Haber, K. Hemker, 

"Observations of Nanocrystalline Cubic Boron Nitride Formed with Plasma Spraying," 

Acta Materialia 116, 155 (2016) 

 

 M. Örnek, C. Hwang, V. Domnich, S. Miller, W. Mayo, R. Haber, "Synthesis and 

Crystallization Behavior of Amorphous Boron Nitride," Advances in Ceramic Armor XI - 

A Collection of Papers Presented at the 39th International Conference on Advanced 

Ceramics and Composite, American Ceramic Society, Vol. 36, p. 75-81 7 p. (2016) 

 

 M. F. Toksoy, W. Rafaniello, R. Haber, S. Miller, "Densification of synthesized boron 

carbide powders using SPS.", Advances in Ceramic Armor IX - A Collection of Papers 

Presented at the 37th International Conference on Advanced Ceramics and Composites, 

ICACC 2013. 5 ed. Vol. 34, p. 115-122 8 p. (2014) 

 

 S. Miller, F. Toksoy, W. Rafaniello, R. Haber, "Submicron boron carbide synthesis 

through rapid carbothermal reduction," Advances in Ceramic Armor VIII - A Collection 

of Papers Presented at the 36th International Conference on Advanced Ceramics and 

Composites, ICACC 2012. 5 ed. Vol. 33, p. 195-207 13 p. (2013) 

 

 G. Giancola, R. Lehman, S. Miller, “Phase Inversion Composition and Domain 

Identification by Energy Dispersive Spectroscopy in Immiscible Blends of 

Poly[trimethylene terephthalate] and Polyamide 6,10,” Polymer Engineering & Science 

52, 1548  (2012) 

 

H. Yamaguchi, K. Murakami, G. Eda, T. Fujita, P. Guan, W. Wang, C. Gong, J. Boisse, 

S. Miller, M. Acik, K. Cho, Y. Chabal, M. Chen, F. Wakaya, M. Takai, M. Chhowalla, 

“Field Emission from Atomically Thin Edges of Reduced Graphene Oxide,” ACS Nano 

5, 6 (2011) 
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 M. Jitianu, J.K. Ko, S. Miller, C. Rohn, R. A. Haber,” Controlled Processing of Bulk 

Assembling of Nanoparticles of Titania,” Ceramic Transactions 223, (2009) 

C. Mattevi, G. Eda, S. Agnoli, S. Miller, K. A. Mkhoyan, O. Celik, D. Mastrogiovanni, 
G. Granozzi, E. Garfunkel, and M. Chhowalla, "Evolution of Electrical, Chemical, and 
Structural Properties of Transparent and Conducting Chemically Derived Graphene Thin 
Films," Advanced Functional Materials 19, 1 (2009) 

 
 K.A. Mkhoyan, A.W. Contryman, J. Silcox, D.A. Stewart, G. Eda, C. Mattevi, S. Miller, 

and M. Chhowalla, “Atomic and Electronic Structure of Graphene-Oxide,” Nano Letters 
9, 1058 (2009) 

 
 G. Fanchini, S. Miller, B. Parekh, and M. Chhowalla, “Optical anisotropy in transparent 

and conducting single-walled carbon nanotube thin films,” Nano Letters 8, 2176 (2008) 
 
 G. Eda, Y. Lin, S. Miller, C. Chen, W. Su, and M. Chhowalla, “Transparent and 

Conducting Reduced Graphene Oxide Thin Films as Electrodes for Organic 
Photovoltaics,” Applied Physics Letters 92, 233305 (2008). 

 
 S. Miller, G. Fanchini, Y. Lin, C. Li, C. Chen, W. Su, and M. Chhowalla, “Investigation 

of nanoscale morphological changes in organic photovoltaics during solvent vapor 
annealing,” Journal of Materials Chemistry 18, 306 (2008). 

 
 D. Slusark, M.V. Demirbas, A. Portune, S. Miller, R. Haber, R. Brennan, W. Green, E. 

Chin, and J. Campbell, “Nondestructive Evaluation (NDE) of Sintered Silicon Carbide 
and its Correlation to Microstructure and Mechanical Properties,”  Proceedings of the 
Army Science Conference, Orlando FL, December 2008. 

 
 A. Du Pasquier, S. Miller, and M. Chhowalla, “On the use of Ga-In eutectic and halogen 

light source for testing P3HT-PCBM organic solar cells,” Solar Energy Materials and 
Solar Cells 90, 1828 (2006). 

 
 A. Du Pasquier, H.E. Unalan, A. Kanwal, S. Miller, and M. Chhowalla, “Conducting and 

transparent single-wall carbon nanotube electrodes for polymer-fullerene solar cells,” 
Applied Physics Letters 87, 203511 (2005). 

 
Synergistic activities, memberships and awards: 

 
 Founded the Materials Research Society Student Chapter at Rutgers University. 
 Former member of the Materials Research Society, American Physical Society, 

American Association for the Advancement of Science, and Sigma Xi. 
 Awarded the Betty Skuze Thompson Prize in physics. 
 Supervised/assisted with undergraduate and graduate research projects. 
 Established laboratory and protocols for general photovoltaic research at Rutgers 

University. 
 Established TEM sample preparation laboratory and procedures. 
 Established and maintained Rutgers FESEM laboratory. 

 
Skills: Transmission Electron Microscopy, Scanning Electron Microscopy, Electron Energy 

Loss Spectroscopy, Energy Dispersive Spectroscopy, Wavelength Dispersive 
Spectroscopy, Optical Microscopy, Atomic Force Microscopy, X-ray Diffractometry, 
Raman Spectroscopy, UV-Vis Spectroscopy, Fourier Transform Infra-Red Spectroscopy, 
Thermo Gravimetric Analysis, Profilometry, Electrical Characterization 
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