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Yu Zhang, PhD, FADM, FAADOCR

Professor, Division of restorative Dentistry

PROFESSIONAL BIOGRAPHY

Dr. Zhang is a Professor in the Department of Preventive and Restorative
Sciences at Penn Dental

Medicine. He received his B.S. in Physics from Shanghai Normal University in
1986 and his M.S. in Physics from La Trobe University, Victoria, Australia in 1997.

He went on to earn his Ph.D. in Materials Science and Engineering from Monash

University, Victoria, Australia in 2002. Dr. Zhang completed his first Research

Fellowship in Materials Science and Engineering at Monash University in 2002. For

his second research fellowship, which was completed in 2005, Dr. Zhang worked
on a joint project among New York University College of Dentistry, the National Institute of Standards and Technology;
and the American Dental Association Foundation. Prior to joining Penn Dental Medicine, Dr. Zhang was on the faculty at
New York University College of Dentistry in the Department of Biomaterials and Biomimetics. During his time at NYU,
he was recognized for his commitment to excellence in research and teaching, receiving The Kathleen C. Kinnally Award
for Outstanding Scientific Achievement in 2018 and the Outstanding Teaching Award, given by the Faculty Council, in
2015. Dr. Zhang's main research interests are: (1) Developing functionally graded and nanostructured materials for dental
and biomedical devices; (2) Elucidating competing damage modes in all-ceramic restorations under mastication; (3)
Characterizing the wear and fatigue behavior of dental materials; and (4) Improving the fracture resistance of veneered

prostheses through the reduction of deleterious residual tensile stresses.

EDUCATION

+ Research Fellowship, New York University College of Dentistry, National Institute of Standards and Technology,

American Dental Association Foundation (]oint Project), 2005
+ Research Fellowship, Materials Science and Engineering, Monash University, Australia, 2002
» Ph.D, Monash University, Materials Science and Engineering, Australia, 2002
. M., La Trobe University, Physics, Australia, 1997
. BS, Shanghai Normal University, Physics, PR. China, 1986
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Section #1: Generations of Dental Zirconia: Balancing Strength, Esthetics, and Function

Since the introduction of zirconia into restorative dentistry in the mid-1990s, five generations of zirconia have been developed. Although
all five generations remain widely used in restorative dentistry, each exhibits distinct optical and mechanical properties. Therefore, understanding
the relationships among composition, microstructure, and material properties is essential for optimizing clinical outcomes. In this session, I will
examine the composition—microstructure—property relationships of the five generations of zirconia and discuss how these fundamental principles
can guide material selection for specific clinical applications. Finally, I will highlight recent advances in the development and fabrication of novel
zirconia materials designed to achieve an optimal balance of optical and mechanical properties.

Learning objectives:
Upon completion of this session, participants will be able to:
. Describe the optical and mechanical properties of the five generations of dental zirconia.
2. Explain the composition—microstructure—property relationships of the five generations of dental zirconia.
3. Discuss recent advances in the development of next-generation zirconia materials with optimized optical and mechanical
performance.

Section #2: Lithium Silicate Glass-Ceramics: Variants, Properties, and Clinical Applications

Like dental zirconia, lithium silicate glass-ceramics have evolved into a diverse range of material variants. Since the introduction of the first
lithium disilicate glass-ceramic, IPS Empress 2, in the late 1990s, numerous systems have been developed with variations in glass composition,
crystallinity, additives, and processing approaches. A major trend has been the transition from machining partially crystallized materials to fully
crystallized glass-ceramics, eliminating the need for post-machining firing while maintaining strength and esthetics. In this session, I will review the
composition—processing—microstructure—property relationships of lithium silicate glass-ceramics and discuss emerging materials and fabrication
strategies for future dental applications.

Learning objectives:
Upon completion of this session, participants will be able to:
I. Describe the composition, processing, and properties of lithium silicate glass-ceramics used in restorative dentistry.
2. Compare the different variants oflithium sil}icatc glass-ceramics and their clinical implications.
3. Discuss emerging fabrication strategies and future directions for next-generation lithium silicate glass-ceramics.

Section #3: Classification of Dental Ceramics: From Metal-Ceramic to All-Ceramic Systems

In this session, I will provide an overview of the development of dental ceramics and discuss the rationale behind the evolution and clinical
applications of each class of ceramic material. A fundamental understanding of material composition, microstructure, and properties is essential for
selecting the appropriate ceramic for specific clinical indications. Successful ceramic restorations depend on the integration of material selection,
manufacturing techniques, and restoration design, while balancing critical factors such as residual stresses, occlusal conditions, tooth size and
morphology, elastic properties of adhesive systems and tooth structure, and surface characteristics.

Learning objectives:
Upon completion of this session, participants will be able to:
I. Describe the evolution and classification of dental ceramic materials and their clinical applications.
2. Eﬂ)lain how composition, microstructure, and material properties influence the sefection of ceramics for specific clinical
indications.
3. Apply principles of material selection, processing techniques, and restoration design to optimize the performance of ceramic
restorations.

Section #4: Digital Dental Workflows: Current Challenges and Emerging Opportunities

With rapid advances in material development and digital technologies, the time efhciency of dental workflow and fit accuracy of ceramic
restorations are ever improving. Current fabrication trends are shifting from CAD/CAM machining partially sintered/crystallized blocks to fully
sintered/ crystallized materials, thereby circumventing the need for post-machining heat treatment; or to drastically reduce the ceramic sintering
time. In these endeavors, a better understanding of innovative machining and ultrafast sintering technologies is paramount. This session will address
advances in emerging technologies and the challenges associated with their implementation for the efficient fabrication of high-quality dental
ceramic prostheses.

Learning objectives:
Upon completion of this session, participants will be able to:
. Describe current advances in digital workflows and fabrication technologies for dental ceramic restorations.
2. Explain how innovative machining approaches and ultrafast sintering technologies improve the efficiency and accuracy of
ceramic prosthesis fabrication.
3. Discuss the challenges and future opportunities associated with implementing emerging technologies in the fabrication of high-
quality dental ceramic restorations.



EETHEE 2 @émg it - 1I:Fﬁ¥ﬁiﬁﬁ’§:£z 30’5;@'

EH : IR15%R% 16,0007t (EHIFRB EBIRISHSA )
BE{ (115/10/4) IREME (~115/10/24) JR{® (115/10/25%&)
—RE/ENRE 10,0007% 11,0007 12,0007

HRRRRE 11,0007¢ 12,0007T 13,0007¢T

SprCy (PoY mimeems) | 9.0007% 10.0007% 11.0005%
e smasnasaes, || 140007 15,0007T 16,0007T
A SIREE T 7,0007¢

m’_t._ S/ ESE/REBEE

R |3i~:(i PRy AR Y o TG A 6 1 R i e L
o Mail ARG - LIFIRIRABIHER0% ) - _ . .

2, RS H G E A AR - TTREIGE MKy 8
i Eanmananuss sewean | 92,0007 9,5007T 6,5007T
B BARBTRE  ERAE R -

3. BBIRES - v ELDIR BTN R EN
(NTD 8,000) #5211 -

ERER A DU RS SN 44+ AR E soose P 44 48 + —H 3k 1,0007C

L LA S REFEGTRUr BRBEZE T - MK PSS BRC ek T DUE S G ARG - Sy AR RS2 1l &5 B fli e W20 SR e I i gt -
AL RN PR - IR S 0L WU T T R R AR Z AT 1Y -

A WA s HE DL LN AN - GO R -

¥ ¥ ¥ ¥

HRBZA - HBHLBH : 1155108 30H O

£ .'."“':, a3

O MBI : 108250 MRER(HE «;@“}

et

o WEHR - O
1. (B2 E - ERRS @225 2 M I®QR-code

s f A /7 QR Code B R EBTETRAA G - WS R 07 AGe Bainiss « G oeatit By
AL 5 o DRSS, GEMESIRIEAFINIG R a® 8 57 » GRS B AR s
E) o

2.EFEIE - MRSK : 13195250 FBR: hEREEETHES
A [ 28 25 St e e A AL WP EERINEE PR B0y ~ B ik ~ WOBHRE ~ MERE -~ 2
BN ~ Email » MEAESEHCHRA -

* 45 LLE-mail 530 {#:X 3R %8  BAB AN B FEHEFE - MAWHEETE H BB pEFHL -
AR GHTARE -

N\ o — D A EE e - I
- AENSFEFEMAERTREEEH -
B e e ke i e Y i .&m&z& S B85 21007,
L s - REsENH 4 - RERRERE 1 H 14H R 12:4041330 1 ) ol e
2 HESIE - WO ISAREE  WETL  WER - s ssnp | 2 TDVIRISNERES » PR
FRAME AR - 3. AR SR AR - B -
s MBSO - S0 o UIRRERT | RATGIRENRER | 4 SIS - TR TR A F RS B 1
?%:Mﬁ{lif° - BASSE » DU EAETTIESE -
Bt e ) BMEEAR  ABRNEE | ERTE © FH R




