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The 3D Science Valley AME forum is special because we include the insights
during the discussion section to the 3D Science Valley whitepaper series.
Hence hands in hands, we influence the application industries together with
the additive manufacturing solution providers and the users.
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Orthopedic Implants Market Overview
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Market Segmentation-by Material

EREIAE RZF
Typical Material Application

— SIS P

01 316L BiffIEEEEE
Fracture and spinal fixation

P CoCrMo WAL, BATEAYS
RS Hip femoral head, knee joint implant...
e Ti6AL4V FRAMER, REWRE .

Dental Implant, Femoral stem prosthesis...

| N sz s A
Hip femoral head prosthesis, dental crown...

04 ZTA, Y-TZP BRUREL. BXT. F5%
ﬁﬁé)ﬁﬁﬁ PSZ... Hip femoral head , dental crown, knee joint ...
Carbonaceous . o
material HA. TCP E.%;ﬁ'ri;ﬁ%. BiERE .

Bioactive coating, bone filler...

|

03 UHMWPE ATERXRT. BT
Hip joint, knee joint lining

o4 CFPEEK ATEERT, BiTEEER

SELEE| Reference: EfFERESH Hip joint, fracture and spinal fixation
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Market Segmentation-by Produc

i =& Bone Plate i
i Z=1)5] Hollow nail :
' BEET Screw i

1

| Al SR #8M%T Intramedullary nail

. Fusion Devices R,

| JFRA e RIS -
' Non-fusion Treatment Irauma Implant

\ Devices

i ESEESiTares 2 202 JEEESEEEEEENR o
+ Vertebral Compression

i Fracture Treatment Devices 72 Ankle replacement

E
[E2ZB Shoulder replacement

Spine Implant

Image: EOS
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Global Orthopedic Implants Market
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201 6L ERMBENYHIAINEN472.611(2
=70, Tit20235E594%747.96{25TT.
2017-20235, FEE&18KERI1A6.8%,

€ 3DsienceValley

4

MiIIion USD

Global Orthopedic Implants Market was
valued at $47,261 million in 2016, and is
expected to garner $74,796 million by
2023, registering a CAGR of 6.8% during
the forecast period 2017 - 2023.

#UERE/Data Source: Allied Market Research
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China Orthopedic Implants Market

2010-20174, HESFEAITHSERE, HEKARTOZTEKE190/Z5T, Fit2018- !
2022, FESRMEAIHZHRESERRE, HERASGEREGEX14%. ]

increased from RMB 7 billion to RMB 19 billion, registering a CAGR of 14 % during the
forecast period 2018 - 2022.
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China Orthopedic Implants Market

i 2010220174, FEOUGBANIHEEWAR33ZTTRAECTZT; BHEAMHEEWABE211Z !
| TCRTTE62(Z7T; KPEAIHEEKNR18{ZTTiRFTE6 27T, |
i From 2010 to 2017, China ‘s trauma implant sales revenue increased from RMB 3.3 billion i
i to RMB 6.7 billion, spinal implant sales revenue increased from RMB 2.1 billion to RMB i
i 6.2 billion , joint implant sales revenue increased from RMB 1.8 billion to RMB 6.1 billion. i

B 2017
B 2010

B3/ Trauma #HE3E/ Spine F T/ Joint $IESEIR/Data Source: FEETEMITIARIRS
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China Orthopedic Implants Market

TEY32010F/201 7FFEEUREAY). SHEREAYFIRTEADNHIZEERNLLS. 8L
20106, SUBEAMIBIELHI TR, TEEMXTIEAYILE LT,

The chart below shows the market share of Chinese trauma implants, spinal implants
and joint implants in 2010 and 2017. Compared to 2010, the proportion of trauma
implants decreased, while the proportion of spinal and joint implants increased.

B 2155/ Trauma
P #Hix2e/spine
B =55%/)0int

mm 20104F

€305 ienceValley

#EkR/Data Source: FEEFEMTIARBIRS
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Trend of Orthopedic Technology

BREYHZF

Orthopedic Biomechanics
3 | HEHEU. BE

Simulation, Bionic

Trend of Orthopedic
Technology

. '.*“‘\ HiH. T
Personalization 4 New Material, New Process
Jm: AR, S,
.. 3DFTENTZ

e.g. new alloy, porous material
3D printing...
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China’ s Orthopedic Market Environment

Income level and awareness of diagnosis and treatment have increased

Aging population promotes the development of orthopedic market

The medical insurance system has gradually improved, which is beneficial to domestic
implant manufacturing enterprises.

A = FRE R R AR SZEIIN R ETF R EZH
gﬂh@%’ﬁ%‘ﬁﬂ.ﬁﬂsp lati Per Capita Disposable Income and Health Care
Ina’ s Aging Population Expenditure of Chinese Residents

24k : 2597379  wm °3DS(i€II(2Vﬂ||€v

15831754\: : s 260 Y/O. 20k 238'98 219_66 19 -
158.31million . . 20167.12

Year: 2017 : . ' 18310.76
2409085 A " 14K
240.9 million | : 12k

€ sciencelilley

HEESE/Data Source: ERZHE 2017



o

www.3dsciencevalley.com

3DFJEMRA BTN
Orthopedic Application of 3D Printing
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China 3D Printing Orthopedic Implants Market

ER3DITEMEAMMZERIERET 201754k, ERESY
SEAARM3.7 {275, BAERAEAYIER31.0%, 3D
FTENF= A NIEK175.7%, 201748, ERRET3DITENF
mEMEHEWAARM3.34F 7T, EPFEXT7mAAR
M2.85 +A7T,

According to the 2017 financial report of the leading 3D
printing implant leader AK Medical, the revenue of AK
Medical was RMB 370 million. Revenue from
conventional replacement implants increased by 31.0%,
from 3D printed products increased by 175.7%. In 2017,
AK Medical 3D printing products achieved sales
revenue of RMB 33.4 million, of which hip joint products
accounted for RMB 28.5 million.

Artificial Vertebral Bodies Spinal Fusion Cages
3DRIFAFIN, EXN3DFIEMENCHIn=E2987(C
7T (2020%F) .
3D Science Valley predicts that 3D printing implant
industrialization market space of China is about RMB
8.7 billion (2020).

Image: AK Medical
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Application in Orthopedics
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3D Printing Anatomical Model
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3D Printing Surgical Guide .
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3D Printing Implant
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Market Segmentation of 3D Printing Implants
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Implants Additive Manufacturing Technology
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AM Process Materials Application
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Application Value of 3D Printing

RERENY L EETEREAY | SEHHCENYD
Standard Implants Patient Matched Implants ! Patient Specific Implants

SEH Reference:
SNET (MHYETEMIRITHIREEE) ; SmarTech Additive Orthopedics: Markets For 3d-Printed Medical Implants — 2017
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Clearance of 3D Printed Implants
| Bt 220175 )%, FDA BEHi TP 100 3DITENET 7R, SIEEETEEMENY, FIRNBXT RN,
| FAREE Y.
i The FDA has reviewed more than 100 devices currently on the market that were manufactured on
! 3D printers. These include patient-matched devices tailored to fit a patient’ s anatomy. Examples
i include knee replacements and CMF implants.

' 3DFTEMEANMET i EEZRIEFRSEHS

' Manufacturers mainly include two groups

. FDA 5SS EN / Guidance

l Technical Considerations for Additive Manufactured Medical Devices.
' Issued on Dec. 2017

I
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Clearance of 3D Printed Implants

1 20035, HERBAZESEHESNARERS DERET SMARARATAEHMEMMATE |
SEARFENE (SIER. B 8. B XD .
! In 2003, Shanghai Ninth People's Hospital cooperated with Sheng Shi Med to obtain

i individualized artificial prosthesis registration licenses (including hip, knee, shoulder, ankle, wrist).

1 2015-20165F, ItREREMETSMIRNERATIRE T =12 E3DIEMENYIEANE: FHEIBEFE
| MBI, REIBJRRESER.
i 2015-2016, AK Medical has three 3D printing products approved by CFDA.

20185, AALMAEREAE T MM TR EZRINEME, EMEIATIcAMVIFSIREGEMR, BES
MNEEBTRIRASCECRITFERS (3DFTENEBUNAEENREKREY) SRSk,

In 2018, the personalized mandibular reconstruction prosthesis of Xi‘an Kegu Intelligent Machine
Co., Ltd. The material is a Ti6Al4V cast titanium alloy material, which is cast by a casting shell (3D
printing photosensitive resin type disappearing type) matched with the shape of the individual
patient's bone defect.

? :
1

| EFITUEM SIS ET MM AFEIESRN (AERELNR) i
i Technical Review Guidelines for Customized Additive Manufacturing Medical Device Registration(Draft for H
LComment) !
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Patent Analysis

| #Z2018528, HORERERDITEMRAMIBRERI1330, HRFASIA, WKEE3L, |
| EAP1031, i

/

A total of 133 patents related to 3D printed implants in China were retrieved until Feb. 2018,
including 27 surgical guides, 3 imaging devices, and 103 implants.

FREEHHIEHE-1ZFR RESFIHREHE-1ZNA
Patent Quantity of China-by Year Patent Quantity of China-by Application

103
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3D Printed Implants Manufacturing Process
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[F42%4
. EEWER Ra& P& filE. B
Material Metal Powder - Ceramic Resin,Wax...
_______ i2it
Design
SLM/EBM SLS/FFF/SLA... SLA/FFP...... -
) L) |
= 1 11
smENES ~ POARLERR  porese/msEse b s
Metal Scaffold Prosthesis or Scaffold
ﬂ;u% Prosthesis sEmE
Manufacturing Casting
ﬁﬁ*ﬁ)\lfiﬁs
Meta
— BiEE .
Direct Manufacturing Prosthesis
[BZEHIE BLE-10: &%, EE...

Indirect Manufacturing Post Process, e.g. clearing,
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Metal Implants 3D Printing Technology

VTN

Titanium/Titanium
Alloy

NHEHEE
Titanium-Niobium
Alloy
BRUNGE/1CI268€

Nitinol/memory
Alloy

HRaE
Cobalt-Chrome Alloy

BN
Stainless Steal

FFRIERE (EBM)

1
2 1
i
i
i

EEX AR (SLM)

3 I(: [-}rgam EBM

AM Systems: Q10 Plus ...

Materials: Ti6Al4V
Ti6Al4V ELI
Cobalt-Chrome

Hith Others:  als=Am

1€75

E A= B ETE

Metal Powder Producer

I(> AP&C [SANDVIK

AM Systems: EOS M 290 ...
Materials: Ti64,316L ...

EOS 1B HIEIR B HIEAH S FLEIIRY
BREIMMENY.

Acetabular cup produced with EOS
Additive Manufacturing technology.

Hfth Others:
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Polymer Implants 3D Printing Technology

-

EEX YRS (SLS)

#M#EET (FFF,FDM)

PEKK/PEEK
PEEKIRAFAES SH1#L
RIS

Material Provider

@ evonik

EVONIK .
ATE PEEK filament '

Ictrex

AM System: EOS P 800
Material#4#}: PEEK Hp3

o OPM

Cranial Implant
FDA Cleared

T ZProcess : EOSINT P 800
MElMaterial: OXPEKK®

(L}mﬂw

AM System: FUNMAT PRO 410
Material#4#l: PEEK, PEEK-CF,
PEKK

Hifth Others:

ﬂ

JUGAO AM

W EERH
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Polymer Implants 3D Printing Technology

SRR | SRR SLS

 RRARREE S TR | | ®¥Material : PCL, PCL-TCP, PEEK-HA Powder...
'PLA, PLA-HA,PLGA

HA-PCL, PCL-TCP | MI¥%EHE SLA

EPCL W) e | ###Material : PLA-HA, PPF, PEGDA, hydrogel...
- (30%) ...

(ERLnIARH: FDM
##iMaterial : PLA,PCL, PCL -PLGA -TCPPLA-TCP...

Fraunhofer
Bl T > Process: SLS

I t#IMaterial: PLA-PCC :
B [/ FH Application: Patient specific craniomaxillofacial Implant §




" e .
<  StenceValley
126 | PR M3DITENREA

Ceramic Implants 3D Printing Technology

www.3dsciencevalley.com

LS

3DfJENTS Zirconia
3D Printing Process _ SLE

Alumina
UTH 2

FhZE TS i
Fih 25331 IR Silicon nitride
Binder Jetting :

IR PEEGS AN
Material Jetting (

UG
Robocasting REBMKAHAP

PSIMY o wmun
1B Phicremm

+ T S T sE R

REE=$5TCP
B-TCP
S&MEHA-PCL

TFot44TEN o™ nnn

Filament Free Printing

,ﬁé?._%%ﬂiﬁﬁ’ﬁ DITENRIfEEA TEWREADANR, HTREERIR
1'%&0

3D Printed bio-degradable scaffold manufactured by Particle
Cloud has been implanted into patient for long bone defect.
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Implant Design Software

FAMY. ENMFRITRE

Surgical Planning, Implant Design Software

#. Materialise o o S . .
i ot SYNOPSYS'| simpleware A Geomagic

body:ad M

ﬂ‘edrah

HRIMUESIFERER M

Topology Optimization and Simulation Software

OptiStruct™ %" FRUSTUM ANSYS

v :? DASSAULT
ANYBODY 28205355

TECHNOLOGY
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Orthopedic Device Manufacturing Industry Cluster
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LTS Tk 452 LHtRARORFR g EbX
Shaanxi Material Industry Cluster Beijing-centered Bohai Bay area
=N ) R ERBERET

-PHEREE S RIRHY JEREMIEA

- FBER AR ‘ -SEFFE(ALR)

LRSS B . ] uERER
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WRAWAY Beijin g =
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ERI=fM Shan XiJiang Su- T
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Institutes Active in 3D Printing / Hospitals and R&D Institutes

LB RZEZRIERENLARER
EiEmhERSGER

HRKRFFE=Eb

PR ERER

BUNEEXRFEEER:
BEERAFMHEItRRIEER:
PLXFHEFE—ER
REHXEERT

R F R EZ MBI ER:
X TR R
MRENMAFEE—MREER:
FEARBNES=FEEXRFFE = EER:
AL RIBEAFEF bR M EER:
FMREERAFH R LEER

i@ R EF 3D TENSIF A L
BT

AmI TV KE

EAERKE

SR

RSN
FTEARBRESNEEXRT
AN

AR FRINKE

JERTWKRE

REETXZF

BpAF

IE/REEB TS
FERFEGMN EYEF TSRS AT
EEKE

I NPERZERRHSAHAT ...



& =

\

REBRISERAE
I NESA =4 RIERR AT
TIREIS=4HET R ERAT

NI R R IR D B IR AT

EETEE (M) BRAE
REBIEXETr=5MARAT
IREZERENE = ERAT
RKEDEAHKIALIEIRAF]
HARETARAT

IR INERIER AR AE]
EZEErRN (L) BIRAE
DINEEFRABGRAF
R EHERIDBIRAT
TARE7 \FTE BERH B IR AT
DB IR BIR AT

P AR IR E]
AR E=ERIEIRA T

www.3dsciencevalley.com

PESRMGEEREN (53DFTENEX)
Companies Active in 3D Printing / Orthopedics Industry
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Orthopedic Device Manufacturer

THSEREEFREERAT e
TSR R EIRAD BREFR(LEERAT

SMHENBREWERAT  RENR/RETEWERAS \\\\\
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: _— ~ Trauma Implants
Zimmer 1T ZAET W EIRAE]

tsREETSMERNE ...
LR ErRm SRAT
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Orthopedic Device Manufacturer

B ERFRIMEAYERAE ...
BIEET=EW (FE) BRAE
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