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Spinal Implant Products

Milestone #f: [A]fli & #% Milestone
Intervertebral Fusion Cage

Cervi-Lock #iHE R AN R St
Cervi-Lock Anterior
Cervical Plate System
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T3 24T Multi-Axial Screw
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M R 4iTitanium Mesh System Intraspinal Fixation System



Trauma Products
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Joint Products
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Instruments
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Instruments
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PARALLEL COMPRESSOR / DISTRACTOR
SPAT I A AT



Instruments
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In Situ Benders
Left 5484255
Right 5484260

Lateral Implant Holder
5484211
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Coronal Benders

Left
Pt Beale Rod Reducer, Slots

5484134



Machining process &
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Machine: precision, automated machines, Less cutting allowances (very small parts)

Bk AE BSMLBLE, BUNIEIE CEEDNEMT) S

= Machining process il L L&

= Tools T.H

Cemented carbide tools with coating (machining titanium alloy and steel). Screwing tooling is
also very popular in medical instrument machining.

WIRERAER A SR N TGS o BRar T BB TT 30N g 2 A o i

= Machining il T

Critical material (titanium, steel, magnesium and plastic) and critical machining processes (small
parts with deep hole drilling and turning).

FEM (R W, BNEERD , EETZ CNEB REHLAMZEHD
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Specific properties of Titanium and Titanium alloys £k F1EK & 445 &
= The low thermal conductivity leads to high temperate and wear of the tool
K5 I AR BT BOR A R RS T B 4

= The low modulus of elasticity leads to a stronger deflection of the Titanium parts
during machining

ICHE M S 200 T T AR ER & S 8B ARG B A2 ok
= Titanium tends to weld with the cutting tool
REER RG]
Due to this some general rules can be derived: Xt N4
= The machine tool and the clamping should be stiff JiiT. JJ B A1 3% B 2 fi
= The cutting tool should be sharp 1] JJZE4F]

= The titanium part has to be cooled sufficiently to take away the heat and to avoid
the creation of highly flammable Titanium dust (fire risk is the most important
iIssue when using cutting oil. Corrosion protection behavior (including spindle) is
the key point of coolant.) Kk TAf 20 78 7072 4, e AE, B MEHER FEUR
KRR GO & A TTHI RO R ) o Bies (CB¥EEHD SUHIWEER K.

(Source: Klocke / Kénig 2008, Peters / Leyens 2002)
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Machining process an
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Specific properties of a coolant to machine Titanium and Titanium alloys

N TARANER <8 1 v E VR B 12«

= Specially designed for heavy duty machining
5 ) 9 B AR T I

= Excellent anti-wear properties
AW

= Excellent extreme pressure properties
IR H IR s 1

= High lubricity (phosphoric ester)
EEE T CBERRER)

= High emulsion stability (high pressure)
LR E M (R TH)

= Qutstanding wetting and flushing properties (cooling)
T WA e RE (24D

= High sump life

KA

= According to company specifications

BEXT RS EOR B B E
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Machining process &
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Properties of Magnesium %5 [1] J& %
=Low specific weight (30 % < than AL) B &% (LL4#30%0L B
=Excellent workability and castability 1t & {50 T A 4% i 14 fg

e Latines T 1B ngpie el
P I T

= MM

Benefits of Magnesium Machining 4 in T 4b

=Short chips, 5 - 10 > tool life, low cutting forces, high cutting speed, lotonngan  egarungen
RN, JIREa, ARVIEI . mYlE) s

=high surface quality, low tool wear, high heat dissipation

RIER s, TIRARES, macAE

Disadvantages of wet Magnesium Machining #4511 T ) &5 %
= Magnesium reacts with water generates hydrogen (oxyhydrogen)

deflagration

B G 5K NS (AR P ERIE

= Increased salinity due to the dissolved Magnesium —
BEVRIA, Nk

= Corrosion / Staining A4=45/75 1% —

=Deposits in the machine and the coolant tubes 7ZEALIRFI74 21
EER G EUTE
=pH- value change pH1{H A1k R
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Specific properties of a coolant to machine Magnesium Jin T8 i Y s
=Selection of suitable raw materials % & 3i& 1 JE A4 8

=Emulsifiers which are suitable for the high Magnesium dissolving % £53& & i 55 1A A 1 1 1 75
=Buffer systems which avoid the pH-increase as far as possible /< 1] GE i 5.2 {EPZ% g i pHIE
AR ARG TN 5

=Special corrosion protection additives with anti-staining character 455k B 45 B J& 1th i 5 0 55)

State of the art of wet Magnesium machining (coolant of 3" generation)

o5 AR T i L -

=Sump life more then one year F AL % L —4F

=Monitoring and maintenance comparable with conventional emulsions

= W DU RT 37 55 H D) E e ]

=Reduced explosion risk due to with safety equipment optimized machine tools
P D e RN XU, S T B T

=Significantly increased productivity due to reduced machine down time

s & (€ O TE ¥y 1l SV 5o
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Machining process &
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Properties of Plastic (critical material)
R R GSEMED

=Low specific weight B %

=Loose structure A #4514

Plastic machining ¥8k}in T.

= Dry machining for most of plastic parts, but surface
qguality need to be improved

REBILEMTE I, R 2R R =

= As for the properties of plastic, coolant is easily absorbed
by plastic chips, which would lead to stability problem.

H T 2R ANRE S BRI, B 5 S SRR E
= Not only meet the requirement of machining, but also

meet the requirement of structure and toxicity (coolant
would easier go inside the parts.)

AT AN TESK, R E A BREER GRANA S
BEANLRHMENED .
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Cleaning process {EHERF
how to select cleaner WA EEERE L7

--all chemicals (including lubricant) using in medical industry should be harmless, some
customer even prohibit some element according to the process. Any formulation change
should be informed first. A A T ERI7ATIL R4S 0 CRIERETE D #% a0 T HE .
AR PR BRI T e rp 2R b R T . AR BC S AR S AR A 20 S 1 i
--cleaner is one of the most important chemical for the process.

TR PR EEA TR .

--as for the consider of safety and environment protection, water miscible cleaner is
more popular. 2% 4. WEEFIIFEZER, KEEBYEHE B E

--alkaline cleaner is recommended, which have better cleaning behavior for oll,

inorganic salt, metallic oxide and Protein dirt.

JEFAE TS e, RS AR ThLE. eREME L h.
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Cleaning process and stz
EHEFAUE — &

Cleaning process JBEEF

--there are usually cleaning and rinsing process to ensure as less residue as possible.

wIEOL, TR A R AR B K D ik B
--cleaning process is using cleaner sometime with ultrasonic to remove oil and other

residue.

R AR D R ER R/ ol P EL NS N M= PR PN Gl PER R (195 354 F

--and then rinsing with DI water at dust-free plant.

IG5 8 T KAE L AR 2R RS Ut
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Rules and standards Fp¢H 172 ]

--ASTM F2459 - Standard Test Method for Extracting Residue from Metallic Medical
Components and Quantifying via Gravimetric Analysis M 4 & &5 - 42 Bk B 4 3138
i B 7 A AT AL B Vs

--ASTM F2847 - Standard Practice for Reporting and Assessment of Residues on
Single Use Implants#i & MPFE — R A _E 5 B B bR AE A E AR

--ASTM E2314 - Standard Test Method for Determination of Effectiveness of
Cleaning Processes for Reusable Medical Instruments Using a Microbiologic
Method (Simulated Use Test) F 4= 0320 5 7T F FH BT o i i v 1 200 200 B b v 1k
6y J7 V2 (R AP FH 56

--ASTM D7225 - Standard Guide for Blood Cleaning Efficiency of Detergents and
Washer-Disinfectors i 7l A1 5 B 15 55 4% 1Y M5 7 RUR AR HETE R
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Products
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Plates and screws:
ECOCOOL MEDISTAR
ECOCUT 7520 LE-S
ECOCUT 8516

ECOCUT HFN 13 LE UNI
ECOCOOL 7630

Prosthetic dentistry implants:
PLANTOCUT Mikro 10 SR
ECOCUT 7520 LE-S

ECOCUT 8516

ECOCUT HFN 13 LE UNI

Artificial spinal discs:
ECOCOOL MEDISTAR
ECOCUT 7520 LE-S
ECOCUT 8516

ECOCUT HFN 13 LE UNI
ECOCOOL 7630

—~
Ty Degradable magnesium
alloy implants:
Ecocool 2516 MG-Medi
Ecocut MiKro Plus 20

Artificial hip joints:
Ecocut HFN 5 W
Ecocool TN 2525 HP
Ecocool 7630

Artificial knee joints:
Ecocut HFN 5 W
Ecocol TN 2525 HP
ECOCUT 7520 LE-S
ECOCUT 8516

Ecocut HFN 13 LE UNI
Ecocool 7630

MEDIZINTECHNIK ALLGEMEIN

Feinschneiden:
RENOFORM HBO-REIHE
RENOFORM ZSB-REIHE

Komponentenreinigung:
RENOCLEAN MEDI-REIHE
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Titanium and cobalt alloys along with stainless steels are often used in implants or
surgical instruments £k &L 4 AN S8 B R G IE A BB Y ES

Biocompatibility is the reason why just these three material groups are used

PR T A 1 2SR R

FUCHS has gathered valuable know-how from aerospace industries which also focus
on titanium A& BT 7E R SRR R AT 2 Tl 3REE & & 5%

FUCHS product portfolio includes a corresponding metalworking fluid for every
process stage — ranging from non-water-miscible to neat and from high-pressure to
universal oils A& B A &I T &8N T, 7K B aih 4, 5 ) 2108 H i

Product name

description

ECOCOOL 7630

Water miscible,excellent lubricity and cooling behavior. 7K1, B i PEAA H .

ECOCUT 7520 LE-S

Low mist,good extreme pressure properties to reach better surface quality = /& /) &il5, R &S

Ecocut HFN 13 LE UNI

Low mist,high flash point,excellent lubricity properties /& /A S & HT5, 751 M

Ecocut 628 LE

Low mist,high flash point,excellent lubricity properties,using in turning
AR RIS, ZEHn AR A

PLANTOCUT 22 SR

Synthetic ester based on natural raw materials with low water-pollution potential, rapidly biodegradable

KK G RAR G I, PRIE A YRR Ik
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» The use of magnesium alloys as absorbable materials is still at the research stage.

R B AR N TR SR RS Y 17 48 T BF A B Bt

» As magnesium reacts with water to form hydrogen and magnesium hydroxide, any
machining process with water-miscible metalworking fluids poses a particular challenge
which FUCHS can control with specially-formulated products.
%%ﬁ?%%%&%%ﬁ%ﬁ%%,%%%ﬁ%%m%%#%%%%ﬁ~%ﬁ%m%ﬁw
BT T3

» FUCHS uses a special watermiscible metalworking fluid which effectively inhibits
hydrogen formation.

AR SRR R R AR e B SR I L, 58 A e AR AR B

Product Name Description

ECOCOOL 2516 MG-MEDI Water-miscible metalworking for the machining of magnesium, good emulsion stability
even with magnesium-hardened water 80 T/KEHEVIEE, 5 LA e, /P

SRR K.

ECOCUT HFN 16 LE Mineral oil-based, neat metalworking oil specially formulated for the machining of
magnesium. B 3, 4L N TEEE R T .

UNIFLUID 32 Multipurpose oil based on synthetic esters, excellent EP characteristics % Hi& & g

» DTS IR PERE -
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> Easy to machine, loose structure Z; UJHll, #4554 o

> High stability requirement for coolant 5 V) ¥k 1082 & M Z R ey, A 5 a4

» Not only meet the requirement of machining, but also meet the requirement of
structure and toxicity U] BV AN 75 10 DI AR R, 34 75 18 ik g 2 5 4 903X

72 i 44 R {30
ECOCOOL 7630 Water miscible, excellent lubricity and cooling behavior. 7Ki& 1, B 1 K A HE .
Ecocool S 761 Water miscible, excellent lubricity and cooling behavior, low residue.

K, RIEFREE A EPE, KR .
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» In the field of chip-forming machining, the MQL concept is gaining acceptance, even for
extremely difficult to machine metals.

FEVIE L R DX 38, s T v B e 058 P A AT, RIS R EXE I AT AL

» MQL is particularly suitable for the drilling of holes in implant plates or for the micro-
milling of the shape memory alloy Nitinol which display very high adhesion forces.

@%ﬂﬁ% JCHE AR B SLIN T a2 & e SRR A S5 G 1R 95 RS I 77 B 6l
B .

> Both FUCHS products offer the following properties: #& 7 i AT LA AL 40 F 14: B

- Rapidly biodegradable i3 4= ¥ % fif - Good tool life ft. K ) 7] A% FH 75 iy
* Neutral odor 1555  Non- toxic &
« Forms no deposits Joh% ¥  Non-water polluting Jc7Ki5 4
7= mAA R 3D
PLANTOCUT 22 SR Synthetic esters based on natural raw materials with low water pollution potential and

rapidly biodegradable. . flX7Ki5 4RI/ ELE B, PRI A YRR

ECOCUT MIKRO PLUS 20 | Minimum Quantity Lubricant based on fatty alcohols, excellent cooling and no
residues. I M i, HI=E/DS, RIFHWREIME, ToHHE .




Thank you for your interest in Fuchs!
Do you have any guestions?

F' 151&»9%& “EEI/:I‘ Xj\ﬂ, IEJ

fEirEE I CFED) FRAR FUCHS LUBRICANTS (CHINA) LTD.

g SR E X A E s R X No. 888 Jia Xiu Road, High Tech Zone,

545148885 Nan Xiang, Jia Ding, Shanghai 201802
P. R. CHINA

h34w: 201802 PC: 201802

B i%: 021-39122000 Tel: +86 21 3912 2000

f£H: 021-39122100 Fax: +86 21 3912 2100

FUCHS PETROLUB AG
FUCHS CHINA

M4k www.fuchs.com.cn Website: www.fuchs.com.cn




