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Medical Devices Key Figures ‘}
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Medical Devices Market Worldwide is projected to reach about 290 $ billions

in 2013  2013FEBRETAMATILHUT H s~ E R 152290012370
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About 1,5 million different medical devices , in over 10’000 types of generic device groups available
WW.
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20.000 Medtech companies Worldwide (about 50% within Europe with totally 435.000 employees)
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Risk for the patient /&2 T A AU

Medical Devices Classification
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History of Orthopaedics
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History of Orthopaedics fl{i & &7 5 TORNOSi}

« Orthopaedic, derives from the Greek words straight and child. »
Orthopaedic CERL) —iafF kT4 i v

Ancient Orthopaedics 51t H )

Mummies‘ Fake Toes Could Be First Prosthetics

RT3 REBABE R IE A 1) BB 7 1) B BMBRAA A D)

Iron dental implant of a right second upper premolar from a
Gallo-Roman necropolis . | or Il century

2R F R Gallo-RomanZEh i+ (1 8% 11 tH42)




History of Orthopaedics @4 & &7 % 0
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Orthopaedic, derives from the Greek words straight and child.

THE FOUNDATIONS OF MODERN ORTHOPAEDICS
AL ERHZEE A Dr.Nicolas Andry

1741 Dr.Nicolas Andry (F) published the first
publication with the word "orthopaedics »

17414 Dr.Nicolas Andry RE T HE —ALLERIARER T3
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A9 | ORTHOPADIE UND TRAUMATOLOGIE

SOCIETE SUISSE D'ORTHOPEDIE ET
DE TRAUMATOLOGIE

« crooked tree »

Scoliosis
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History of Orthopaedics {}
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Yesterday MAI Today 7t

screwed socket
in steel
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Orthopaedic , Spine and
Dental Markets 2010
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MedTech Market [E 7 22hi 40 50 & Tom«osiAi

Market segment breakdown
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Estimated market size 2009 : 42.5 bUSD
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Bi layers t}}
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-In 2009, 76% of global orthopaedic
revenues came from the efforts of the 10
largest orthopaedic companies.

20094F, £FIOKKAF LT 769023 EF
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-There are about 1100 companies
Worldwide that manufacture and generate
sales in the orthopaedic market.
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The market driversiizi K K Ix ) 1
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Chinese population
above 65 years of age : 9%
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The market drivers 0
2F65%5 L FADKE  TORNOS

Figure 9: Global Population Above 65 years of Age

Germany
20%

Australia
Brazil India

Mote: The size of the bubble represents the relative size of 65 years and above population. The percentage represents the
proportion of 65 years and above of fotal population in the country.

Source: GBI Research, US Census Intemational Demographic Database




The market drivers
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Continuous
growth
(1-2 digits)
FRELmK (1 - 26780

Tougher
competition

o AN

Prices under
pressure
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The innovation

raceis on!
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New products launch is
increasing each year.
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MEDTEC MARKET TODAY
Technology Trends
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Co-Cr / Ceramic / PE
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. )Scanning 1 [a] 495

Hf : 7 ing 101 [ 494
- g . Diagnostic £ lf

Prosthetic treatment
G — —eage Planning X ¥va77 L

&;}d Guided implant surgery

/ N (preparation and insertion)
a \ FIRHEA TR GERHEAD
w Provisional restoraation
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Final restoration
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Total Imaging (MRI)
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MEDTEC MARKET TODAY ‘}
Technology Trends TORNOS‘
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MIS with Robotic assisted surgery (Da Vinci)
(VIR YN TR N

Robotic assisted micro surgery is
improving a lot especially in the
cardiac , urology and general surgery
DGy IR =INE TS B NN E =TS 7 PR
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MEDTEC MARKET TODAY ‘}
Technology Trends TORNOS‘
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 -Some implants are getting smaller
and more complex due to new MIS
implantation procedures and their toolings
needed.

H T MISH 120 15 1 75 B R A AR AL Y
RN S %

) -The implant overall precision is

MIS impact increasing due to their size and operative
procedures

ERANZ/E:

| AR

-Quality of implants surface finish is
increasing.(less frictions , less wear)
RN TG B ey 1o (/D BEEE,

SN BEAR)

- -Some technological shifts into new
/ Jmaterials (higher strenghts

f%apablhtles and overal resistance,

less wear, MIM —CoCr )
AR BUHM R ——(E s B, 1 REAN
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Tornos Group
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Tornos Today ‘A>
fljﬂlfl: E@Tornos
TORNOS‘

 Swiss Company with more than 130 years of history (1880).
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Tornos Worldwide TORNOSiA}
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Machining solutions

advised by Tornos
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Tornos today 4 KfJTornos 0
e TORNOS

Automatic lathes
|J:|] lj/'l'\ « SWiSS type ».
| Kinematics from 3
l]:'"l'l — 12 CNC axes for
i bar capacity 1 to 38
mm.

i =T 5 Bl
HPR3-124 H &b
i HA1-38mm T
)

Automatic multi
i spindles (6 or 8

- ! spindles).
Kinematics up to 30
CNC axes for bars
capacity 4 to 32 mm.
Ha)Z 4K (6-84
@ EETD

1 5% 30 1Lkl T 7
I L H A 24-32mm L
ft
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Tornos today
SREjTornos
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MACHINES DE PRODUCTION

Machining centers « high speed »
for cubic omponents size

350 x 230 x 160 mm

HEREZE0m Ty (R
T2 RS EHI350 x 230 x 160

Bar milling machines
for bars capacity 4 to 30 mm

PR BEHI L
M H R4 302K



Means of Machining Batches of small Parts

KAt NEER I LT B

PUR I L%

Annual Production Quantity per product

Very High

High

Medium

Low

Multispindles
Automatic Lathes

Machining
Centers

Low Medium
Product Variants 7= 5484k Z2 94




MEDTEC Market :Tornos Mission
Efrmis%: Tornos ) HPRFFE

Deliver productive manufacturing solutions able
to produce complex and precise components made in
special alloys or plastics , without any secondary
operations, in a highly quality framework
in small, mid or big size batches.

L 0N 5 SRR S 2% vah B 5 <ol R
TAERIIN RS, — UM L5 %, ol Ik
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TORNOS today: MULTITASKING MACHINES Ton..os,{}
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Yesterday
Turning Threading Milling Gun drilling Broaching i
2 A BERLL il ALK oL | TP 28 minutes
AT 28 A
Hip screw in stainless steel
ANBANIE L ET
Today

it | ——) Turning Center DECO

9 minutes ¢ Hi 948




TORNOS today: MULTITASKING MACHINES {}
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=adapted kinematics 751 )] Hiz 4 #40

= specific attachments and toolings 472k [ 12 JJ 1L

= programming software package %441

v

L
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Yesterday Today a

d

15 minutes Turning Center DECO E
0 L i 25 g

5 minutes
Dental abutment (for implant)

in Titanium DECONLE Fhn LEl/E N
e ammgita  SHH

M“

Implant assembly
PR AR I 45 4

(source Nobelbiocare)
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« HIGHLY PRODUCTIVE » MACHINES
EETSE SV &S B HE S

Yesterday
on « classical » NC —

Today Multispindles lathe

50 sec

P4 FMultiAlpha HLEIN T F50F

lathe 12 minutes

SEINTEEI2SH

Poly axial head
made in titanium

ERE &7 M SARET STk

i

Alpha 8x20




Tornos today . CUSTOMIZED MACHINES 0
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MACHINES DE PRODUCTION

Ceramics and zirconia
Machining
o) 3 RN S A B AR 22 A TR R 53 i L

Prothesis
Mk

Machining of complex Micromechanical
components with

MC 5-6 axes or bar milling machines
FH5-6%tn T rp O sl A4 B A N T 53 2% 1)
T RS B LR A

Bracket

VI




TORNOS today - MANUFACTURING CELL 0
6 R N TR g A n T 87T TORNOS

... from machine builder to system provider M AL 21 5 & S04 ik

i i 1. 2
VIR o e Oiland i 1113 08
conveyor air filters
R .
" NN
Bar-feeders Cleaning 77

i
L .
5.

2t - |

Measuring |L
Part -feeders \
Pallettising — M
Q Manipulating
‘—

ElANAN CEin
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TORNOS today: MACHINING PROCESSES 0
IMPROVEMENTS TORNOS

NI T ZHBeE SR
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Cutting

| Working closely together
Q“”mer , ' with strong industry partners
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Our presence In the

the Medtec Industry
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TORNOS and the MEDTEC industry
Tornos7EE AT RN A

-More then 25 years experiences with the
Medtec industry.

FEESTIT U RS ENHE RN ALY ol
-First in sales in Europe. = =7 AN
-k T AR R —

-Top three in Asia.
FENTIZHELZ AT =
-Top three in the USA.

AERE L=




TORNOS MEDTEC
reference list 2011

BE2011%FTornos £FRET MK F 34
-320 “Medtec” customers WW.
-t 5 A 3202 AN BT AT LA
-Customers in 40 countries.
K P RAT A0 B X HL X
-1600 machines “Medtec” installed.
I 1600 5 WK Ak 5578 2 Bkve FH K Ry 47 b

- over 44 $millions sales in 2011 in the Medtec
iIndustry.

-BEEEAE B ST AT Y IS DY T 77 T B 48 B A

b
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TORNOS : one step ahead 0
of competition [i%} 5 F K456 TORNOS
-First to develop/adapt threawhirling process on Swiss type
automatic lathes. Tahanananaaac *
— SRR LUE XL L2 ) N H T VTR IR 1 Al

-First to develop/adapt gun drilling process using High Pressure .
(120-340 bars ) on Swiss type automatic automatic lathes.

4-

vvvvv

SR FOK R IR EE T2 (120-3404 )T K7D BN HFADIER S—
o2

-First to develop/adapt torx milling process with high frequency
spindles on Swiss type automatic lathes.

— SR RAUBE N C AR 2 I B T AT IR B ARl

-First to develop angulated abutment machining process in main
and counter-operations on Swiss type automatic lathes.

B IN TR R IR S T2 T N TR A

-First to develop/adapt machining process of bone screws and
heads for polyaxial screws on multispindles lathes.

=5 5O N L RCR I T M ME S AR AT SK T 2B v H 1 2 EE 4R 1A
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Products
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Single spindles
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EVODECO Kinematics
EVoDECOZ /A B &

Up to 10 (12) axes
A[IA10 (12) Hdbi
4 tools systems

A MAT R I H R 58
4 simultaneous tools
n] A4S I RN T
Up to 32 mm

A T HAA32mm




EvoDECO 10 ‘}
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eMaxilofacial screws

eHumeral locking screw - e "
eSchanz screw ". ‘"\‘( ! M‘

eGuide wire

eDental implant
eDental abutment
eCaps / screws

eDrill/ reamers
eSleeves / connectors

Self tapping distal and
middle phallange screw

PR H BT

JUEgERLEA]
o 5 RHRH R 1A
oL/ MG




EvVODECO 16

.

i

"

———
™

*Bone screws ‘{54

«Cannulated / corticalisscrews ' %= 124
«Cortex / malleolar screws i %]
*Humeral locking screw 4]
«Locking screw 4iii i}

eTrocar £%5

«Connecting rods %12
Steinmann pins /% i il

«Drill sleeve 4i 4=

«Distraction / compression rods /1 i}
Dental Implant i 4

«Abutments 4

*Drill / reamers %53/ J)

EvoDECD 16a

v v v

l‘a’m\-

Pt ||

W [ AR

TOFINOS(Ai

DECO 13a / e
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EvVoDECO 20 / 32

!ﬂnmliuunm%|l|IU|%|'|1|1|1T|;| Ly 5%
i ORI ORTOR ARV TP 1

e e e e e e e e e

eCannulated screws |1 724

eNails 5 V5]
eLag / hip screws 4]

eMono / Poly axial screws JJ [i] %]
eSpine Hooks Ak = HL 44T
eScrew heads /JJ [i]%] 3k
eConnecting rods rods 142 f]
eToolings I}l

eNuts i1}




Up to 6 (8) axes

A IR 6-8-1 ) kel
2 tools systems

2 AT VT H R 58
2 simultaneous tools
24 ) AR T

Up to 32 mm

L& KEA32mm

Sigma Kinematics

Sigma#tlLB & HA R B

X




Sigma 20 — Sigma 32

muu!! i :;, R
3 u

eBone screws ‘%]

eLocking screws %]

eCorticalis screws ) Jii%]

ePedical screws TFf1%]

eMono — poly axial screws fi[i] /) [ #E 75 AL 4T

eConnecting rods 14 %]

eNails i %]

eLocking nuts i1}

Toolings |-}




Up to 5 (7) axes
AR S-7A ) b Ak
2 tools systems

2 AL T B RSt
2 simultaneous tools
Up to 20 mm

AN T HA202= K

Delta Kinematics

Delta #4540

b

-~




Delta 12 and 20

eLocking/cover screws

oBE] / k]

* Toolings
o [ H

eMedical devices standard components

7 B bibR AL 1

eDental burs

o F AT A
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Multi spindles
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Multi spindles %1

16

MultiAlpha
(6/8 spindles)
(67 EN8A™ T4

MultiSigma

(8 spindles)
(8 FHD

MultiDeco
(6/8 spindles)
(64884~ T4

SAS (6 spindles)
e FEHD  GYEAD




MultiAlpha 8 x 20 -rom“’siAi

"
2400 t/min N ; 2000 t/min
= -
! 8 LLLLLLLLL\.LLLLH.&
20 Himin W Z 1000 Hmin

e

L —— - W 7
3200 Hmin N Centrer e37

2600 {/min
M 015 mmst
| (0,026 mmident) | g o 3800 Hmin

3 w\ﬁ;

ePolyaxial heads and S
locking nuts. , “ T

@ 0

rIH 2600 t/min
5 AL 045 mmdt 10,026 mmident)
| 20 Hmin 1

J3 T HE 5 HRET SR B

% 3 5
% 2
*Bone screws ( part length = & Etonnage forx
.. . r 5
limitations) A=
| - 2400 timin 3000 t/min
= & P -
=
5L AT ﬁ/ (= ) '
Prats
ﬁ IEJ ( X l_),l«\( ‘ (-:_ ./ Ebavurer torx
. =
/ - . Remaroues [% Defe Nan
'.—. : Désignation |Monarch polyaxial screw shank Dessing 302007 varin
A - Plan Mo 170-37-013/098 . 1 | Pcedmin
e & Watlore TI-BAIIV oB Production w43 | Secipcs
4 =¥ — o ;
- Viesse min-! m/min @ mm 2 MultiAlpha Bx20
. ./ Chr-br XX XK WK D) rEm——
: = Broche ER XX KK N ESéGi BT
- Percoge K K X 7\. ot -
5 Frogramme Mo:
AR Taraudage i xx KK dn'.u%
‘ . Détoraudage poem % X e = TOmMOR EMABZ0015
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Machining centers
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Machining centers
7/ IS AT

HSC milling and turning
centers

(STB U7 v B SR

Special machines

A RNEBESINZS

Machining centers

LA O i 2R




CU 1007 4-6 axes (Imachining center) 0
CU1007 4-6 0 T b TORNOS

FB 1005 (bar milling machine)
FB10O0O5

|

=R BEE 0 T 0

eDental prothesis
XA

eAngulated abutments

MRS

eOrthodontic brackets
THE

e|ntervertebral cages
made in PEEK
HEI il 2% (PEEKARD
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Main materials being used
for Medtec applications
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Principal materials to be machined and their Bio-compatibily ‘Ai
BRI R AU AR e — 9

Materials Bio-compatibility Remarks
R YA TN ATV BB
Non ferrous (brass/Al/copper ) No Instrumentation , apparatus
TGARL. (G855 & E2NE
Stainless steels martensitic /7 austenitic no / yes Surgical ancillaries , implants ,
BIREAEWN 7 5 RENFEN &/ B Gty
FARBH A, HEAY, R

Titanium Yes Implants , ancillaries
AR R y HAY), FARGEBBE
Cobalt — Chrome Yes Implants , ancillaries
e E e B, FAHERE
Ceramics Yes Dental implants , protheses
bl 5t & PR, ik
Peek (polyetheretherketon) Yes Spinal implants , cages
IR TR TR T v BHAGEAY), HEFREES
Carbon fiber , composites No Ancillaries , apparatus
WETYE , BEtE =) FAREID R, HEAY), EUR
Tantalum Yes Electronic connectors , tubes , inserts
Has £ HIERS, BEE, SR
Nitinol ( memory shape steel) Yes Cutting tools , stents , tubes
{55 TR VA= & PTHITR, 3%, &%
Bioabsorbable materials Yes Implants , sutures
AR AL R v HAY), a2
Polyethylene Yes Protheses
ROMm=D THE 7 BB




Machining highlights :Threadwhirling proces 0
SMBLUN T TZFR: SCHRENGE L Z TORNOS

g

5

coLe®

Il Bone screws , orthopaedic and dental implants are designed with complex forms of
threads to match perfectly with the different bone structure and locations.

N ERHRET . PRI AR 0 7 8 BT B A AR IR GOR 56 5l AR AN [R] 47
AN (1 % o

III' The materials for orthopedic and dental implants are mainly, Titanium grade | — VI,

Stainless Steel 316 LVM , Cobalt-Crome and Bio resorbable materials , Peek
W E RMEET A F BIAR EEM RS N 4k kA4 (ZEU-VD) . ANEEI316 LVM,
BHES A A TR AR A L L SR TR I T 55

III' The high quality , surface finish and tolerances needed for the medical/dental
threads can be achieved in production with the threadwhirling technology.

e MBEBREUIN T HA ] KA NPT B R A YR SREUTR . 2RI HE L AR 4%
(RIA ZEHER, AN 58 S I A5 it it 35 2 R 1 BT A0 28 RERTRELAA R N T 285K

Vi S B W S Sk i s A

T T
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Machining highlights : Threadwhirling proc 0
TZRA: ﬁﬁﬂ%ﬁl‘i@’i@(bnii% TORNOS

External Threadwhirling
attachment

HMREUE XBE N T

Standard inserts
T A
T ¥ E(5,6,9,12)

Cutters with constant profile

RARETIR, TIRAISIRERBE

60



All In one !
K~ A4 3B ER T LEE R — SRR b —

= Thread-whirling inside and out
* Inclined milling

* Complex shapes

Ex.:dental industry #5417k

- dental implants Fffii {4
- straight or angulated abutments 1 / i) L&
- fixation / cover screws 1 YLl 22




All for one!
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Solutions provider

P2EMP TR ME: Tornos

Machining
process
proposals i
THEF

- 3=/

Customers Product Equipment/
definition peripherals
- = definition




Lean manufacturing enabler. ‘}
A~ JRH#EsI#E: Tornos TORNOS
(from bars to complete finished anodized parts)

(BM==>Ff=>KBR==>H / Ht==>HWENHL=>T 1

Automatic ‘Degreasing / Activation / i Cleaning,
“leaning Pickling Anodizing sealing,drying

| g, | Y R (SR (Y Uy oy [y [y | =
y -.) ||| —' -

!
B e e et et el et et et S
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Our Customer’sapplications
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Cardiolo ‘}
iad TORNOS‘

OV AR

-Connectors ,sleeves for Pacemaker /ICD /
Neurostimulator
Material : Titanium

S EE%, AT OFEES /ICD /MRS
MRk E 4

confidential



CMF ( surgery cranio — maxillo —facial) A}
B TOHNOS\
FivE / aE BB R

source Synthes

-Maxillo facial screw  #i4%]
Material : Titanium HE: e

confidential



Trau matO I Ogy (distal radius plate)
S ER GBSO

-Screw for radius (hex/torx)

- il E “EHRET (WANTT, AHEE
— -~ B  _Bonenplate

B
» - Material : Titanium
-kl KES

>
o |
7

confidential

source Synthes



Traumatolo f}
i TORNOS‘

145 A

- Orthopaedic nails %%
- Material : Titanium / Stainless 316 L #fkl: k&4 / 316LAVEAN

source Synthes

confidential



Spine ( cervical , thoracic , lombosacral )

FHRABER

-Intervertebral cage (fusion)
HETE] b & A%
-Hooks

HESHRET 8
Material : PEEK( polyetheretherketon) / Titanium

El: PEEK CREAEAER) /4k&4&

confidential



TOI‘INOS(A>

§
-Angulated pilar

‘ source Dentsply Friadent
RS

Material :Titanium / Ceramics (Aimac)

MEL BG4/ R (Almac)

Dental
WARMEN(MHET RZ)

confidential



Dental ( orthodontic / prothesis)
WRMFIEEETE | A

-Dental crown

-

-Dental prothesis

- Xk

-Brackets

-FFE

Material : Ceramics , Titanium, Stainless, Cobalt Chrome

- ek R, REe . ABWN . SN, BRee

confidential



« Leitmotiv >» : Quality first !

a2

Satisfied

W EVWEELS
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Our objectives: - be the Leader in this very and challenging market.
- offer turnkeys solutions and the best productivity
- support and follow our customers Worldwide

BABEREGENR - - 7224 B HhRE Tl Vst
DENTAL SRR R YT B SR B T 0K RAUMA
i} SR, RAXZFFRSGS TERE IR

I

MOTION
BB

ORTHODONTIC
i BT IR

SPINAL DEFORMITY
INTER BODY FUSION N
HEIR] Bl 2% BHeIfiERER
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