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QUALITY FOR LIFE

Information® on areas of application and
temperature recommendations™** for padding materials

*

The information in this table applies only to padding materials by Bock HealthCare GmbH in e l! @ _4£5

Duderstadt, Germany. e kﬁ ol \
** The temperatures specified here are only recommendations by Otto Bock HealthCare GmbH ] 1 /

and must be modified to suit your individual heating devices.

*** The Shore hardness is a material parameter for padding materials determined according to
the DIN 53505 and DIN 7868 standards. The data in this table are based on Shore hardness

Thermoformable
Shore hardness***
Features
Recommended
forming
temperature

;le;e:gigntitrigré ?Ihtgn%rggsjrsigg Srr'nit(;t'erictls under consideration of the recommended nominal -..’ - )
Application ex_cm_iples/ Structu_rt_a/ Positioning Prgﬁtel'::la(tlc Soft Ssﬁce:ﬂg/g
Product description Composition splint socket sockets Rehab
- tional material for soft sockets
Pedilin® PE foam, approx. conven - ] D g 130 °C
61753, 61756 closed cell ® ® o i i ®  Shoreass 9ood therm"f‘ﬁgﬁtr’ggégr?é’?o?'cing properties, 66 oF)
Pedilin® SilverShield® PE foam, P PY P Y Y P approx. good thermoformability, good gluing properties, 130 °C
617S203 closed cell Shore A35 high restoring force, polyethylene weldable (266 °F)
Plastazote® approx. . . . o
617S7, 617S8, 617S21, ITE fc()jom,” PY o0 P PY PY Shore A low den3|ty,dgood g_Ium? properties, 12?30 og
617516, 617517, 617S18 closed ce 15-20 good restoring force (230 °F)
Evazote® approx. o
617S9, 617S12, 617S13, EVQOCSC;%Oggﬂer, [ ) [ ) [ ) o Shore A elastic, high restoring force (12;% o%
617S14 12-20
® _ o
2‘? ;qszls.unclsoft SL EVQ OZ%%Og:ﬂer’ [ ) ( o0 o0 () () Sﬁgggﬁo low density, washable, good restoring force (1232.13':73% o%
Nora® Lunasoft SLW EVA copolymer, approx. . 120-170 °C
617526 closed cell ¢ * ® ®  ShoreA30 7 A el (e Bl (248-338 °F)
Nora® Lunairflex EVA copolymer, P PY P P P approx. very low density, high elasticity, washable, good 110-130 °C
617S27, 617S28 closed cell Shore A22  restoring force, no horizontal deformation is allowed ~ (230-260 °F)
Nora® Lunairmed EVA copolymer, o0 PY P PY P approx. very low density, high elasticity, washable, good 110-130 °C
617S29, 617S30 closed cell Shore A18 restoring force, no horizontal deformation is allowed ~ (230-260 °F)
Nora® Lunalastik EVA copolymer, P PY PY PY approx. high restoring force, washable, good gluing pro- 110-130 °C
617S36 closed cell Shore A25 perties (230-260 °F)
- 6D¥r71§f7<:)r’n‘15 17571 CIT(I)ES;céccr:lé” () () [ ) [ ) Sﬁggc,z(é o restoring force, pressure resistance (12?3%122% o%
Superform PE foam, approx. ] . ] 170 °C
6175130 closed cell [ ) ( [ ) [ ) [ ) Shore A33 high restoring force, pressure resistance (338 °F)
H gll1u7lts|(;(;|or ob clToEs::iGg;'II ( 1 ] o o o Sﬁgg%'” high restoring force, pressure resistance (12;3 o%
Dino Foam
:w EVA copolymer, approx. . , . 100 °C
: { g};ggg, g};ggl, closed cell [ o ([ ([ Shore A 40 high restoring force, pressure resistance (212 °F)
PPT P almost 100 percent shape recovery, pressure and
617S67. 617S68 flexible PU foam o0 o [ Shc?r% Aq5  Shock resistant, long service life, roughened on -
’ both sides
Biflex EVA copolymer, approx. . .
617S102 closed cell L Shore A18 gl reiering) eliel -
Dyatec flexible PU foam, approx. ; ] _
- 617S119 spen el [ I ) Shore A 10 low density, delayed restoring force, soft
Dyasoft flexible PU foam, approx. - . _
- 6175120 spen ezl o o Shore A 10 flow capability, good restoring force
Cellular Unvulcanized Rubber ] Qpprox. . . .
619M5 open pores on both sides o Shore A 10 high restoring force,versatile use -
Rubber Paddin SDEEDWLN LD CHE D (EHTe] approx high pressure elasticity, good restoring force
619M2 ° Pl i s dside B L o Sh(?r% A25 P versot);ieguse ° 1 -
pore
Rubber Padding both sides with skin and fine mate- P approx. high pressure elasticity, good restoring force, _
619M3 rial pattern Shore A25 versatile use
. one side with skin and fine material . - .
g:lg'\t;lir Padding pattern, the otherdsi de is open- P Sﬁg)rzr(:(és high pressure elc\llz’?;:gt);ieggso: restoring force, _
pore
Relax Foam ooen cell P _ slow shape recovery, _
616792, 616T93 P good dampening characteristics
,i.l: g:a gl\cllllgng Foam, Self-Adhesive open cell [ J = slow shape recovery, low density -
23221Sheetlng open cell o = high gluing properties, low density -
® 5
2/I1oété);)ren ponF?lthtfaé:rzsed [ ) ([ ) ( I ) [ ) - high gluing properties, low density -
1" 5" Terry Cloth Padding Fabric, -
TWer! self-Adhesive upper material: terry_clot_h, lower PY PY P _ high wearing comfort _
J L 623P2 surface: adhesive film
: Terry Cloth Padding Fabric upper material: terry cloth, lower PY P P _ velcro compatible, to be used in connection with _
623P3 surface: loop material 623Z4 Micro Hook Strip
Padding Material,
Self-Adhesive PVC foam [ o o - suitable for trial fitting -
616725
velcro compatible, exchangeable, wahable up to
o 60 °C (140 °F), transmits both heat and moisture
ggggg;ex :'378 ;/O p;lyg;tizré o o [ - away from the body, breathable, high restoring -
o Poly force, to be used in connection with 62324 Micro
Hook Strip
Sportolon ooen cell P approx. high restoring force, washable, breathable, low _
617519, 617520 P Shore A15 density
Neoprene® approx. ] ]
617510, 617515 closed cell () Shore A 18 restoring force, textile coated -
PS Velour microfiber synthetic fleece washable, tear-resistant, breathable, water vapor
620P15 60 % polyamide, o o o o - permeable, abrasion-resistant, color-fast against -
40 % polyurethane sweat
PS Velour with Self-Adhesive microfiber synthetic fleece self-adhesive, washable, tear-resistant, breathable,
Sheeting 60 % polyamide, ([ o ([ [ - water vapor permeable, abrasion-resistant, color- -
620P16, 620P17 40 % polyurethane fast against sweat
shape stability, good shear stress distribution, very
Technogel® Sheet PU gel, with PE PY °® P °® °® approx. good dampening and good pressure distribution, _
616S116 sheeting on one side Shore A2.5 high elongation, high shock absorption,
good gluing properties
AbDrox shape stability, good shear stress distribution, very
Technogel® Sheet PU gel, with PU P PY PY P PY Sﬁgre A good dampening and good pressure distribution, _
616S8 sheeting on both sides 2510 high elongation, high shock absorption,
' good gluing properties
© shape stability, very good dampening and good
’ ;ﬁ%gmel it el PU gel o [ [ [ [ S?’]%F:;OX.B pressure distribution, high elongation, high shock -
absorption, good gluing properties
® . shape stability, very good dampening and good
A A gﬁ%’;’;‘ﬁel sl PU gel o o o [ o S?]%F:;OX-S pressure distribution, high elongation, high shock -

absorption, good gluing properties

Pedilin® is a registered trademark of Otto Bock; Plastazote® and Evazote® are registered trademarks of Zotefoams; Nora® is a registered trademark of Freudenberg; Moltopren® is a registered trademark of Bayer; SpaceTex® is registered trademark of Otto Bock; Neoprene® is a registered trademark of DuPont;
Technogel® is a registered trademark of Otto Bock.

e e especially recommendable, e recommendable
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‘QUALITY FOR LIFE

Padding Materials

A variety of padding materials of different shore hardness, featuring various degrees
of damping and a range of application possibilities, are available to the prosthetist
or orthopaedic footwear technician today.

The padding materials used are mainly based on polyethylene (e.g., Pedilin®,
Plastazote®), copolymers of polyethylene such as EVA (e.g., Evazote®) or polyurethane
(e.g., PPT).

Thermoplastic foams made of PE and EVA are the first choice for materials with
direct body contact. They offer numerous areas of application, e.g. the use of
Pedilin® for the fabrication of soft inner sockets in prosthesis fabrication and as
padding in classic orthosis fabrication, as well as the use of Plastazote® for the
fabrication of spinal orthoses and positioning orthoses.

In this overview, we provide notes on the areas of application and temperature
recommendations for padding materials.

Knowledge and Application

Pedilin® is a registered trademark of Otto Bock.
Plastazote® and Evazote® are registered trademarks of Zotefoams.
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Lamination Technology and
Reinforcement Materials

Plastics play an undisputedly important role in many areas of life. Their features
complement and often surpass those of natural products.

Countless plastics have been finding wide use in orthopaedics technology for many
years. The most prominent position, especially in custom fabrication, is assumed
by lamination resins. They are virtually perfect for prosthesis fabrication because
they are strong but lightweight and shape-retaining even with thin walls. Lamination
resins are also easy to clean, meeting strict hygiene standards.

Our resin overview offers a summary of the special features, advantages and areas
of application for selected Otto Bock Lamination Resins.

Of the many types of resins used in prosthetic technology, Otto Bock’s Orthocryl® Resin
stands out thanks to its versatility. Orthocryl® is a two-component methylmethacrylate
resin that is colourless and transparent with a pourable consistency. C-Orthocryl®
is a resin that was developed especially for use with carbon fibre technology.

In the area of lamination resins, Otto Bock offers the new and innovative C-Orthocryl®
Sanitized®. The Sanitized® additive has been integrated into this lamination resin.
Sanitized® is an antimicrobial additive that protects the product against a wide
range of different microorganisms. Thanks to the ability to attack the membrane of
microorganisms, the antimicrobial additive reduces their uptake of nutrients which
impairs growth. Membrane damage caused by the antimicrobial additive also results
in the leakage of cellular fluid, causing the bacteria to die.

Knowledge and Application

Unlike our other lamination resins, cured laminates made of Orthocryl® Resin:

¢ Can be glued even after many years

¢ Are easy on the patient’s skin

e Can be used to make flexible or soft laminates that will not harden over time
® Are very strong

Otto Bock HealthCare GmbH | Materials | www.ottobock.com 71
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Overview of Lamination Resins

Orthopaedic Technology

Duroplastics

Lamination resins*

Lamination resins

e Synthetic resins in liquid form that are processed into final products

e Setting is the result of a chemical reaction

e Setting results in a synthetic plastic that cannot be melted (duroplastic)

* One-component resins are premixed resin systems, wherein the setting reaction only commences
above a certain temperature

e For multi-component resins, the resin and hardener (as well as other components such as fillers,
pigments, accelerators etc., if applicable) are blended by mixing immediately prior to curing

72 Otto Bock HealthCare GmbH | Materials | www.ottobock.com
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** PUR resin

* Polyurethane (PUR) is created by polyaddition and is a versatile synthetic plastic that can be
processed as a lamination resin or foam. PUR can be hard to highly elastic and, in addition to
excellent tensile, impact and bending strength, is highly abrasion-resistant.

e Otto Bock's PU Resin Kit: Polytol® (617H14)
Three-component resin on a polyurethane basis, colourless and transparent

Advantages:

e High permanent elasticity

® Good adhesion to the skin

* Good moisture absorption

e Dermatologically tested (SGS Institut Fresenius GmbH Deutschland)

Application:

® For the fabrication of flexible inner sockets in prosthetics or sandwich frame structures in orthotics

* Alternative to flexible inner sockets made of thermoplastic resin, silicone or Orthocryl® Resin

e Especially well suited for prosthetic fittings on patients with short transfemoral residual limbs (TF/
max. residual limb length approx. 15 cm)

e Transtibial (TT) in combination with liner or soft socket

* Knee disarticulation (KD) in combination with liner, soft socket or directly on the skin

® Longer transfemoral residual limbs (TF/residual limb length > 15 cm) in combination with liner or
directly on the skin

* Hip disarticulation (HD)

* For prosthetic fittings of the upper extremities (e.g., TR, TH, SD)

® For orthotic fittings (e.g., KAFO)

Acrylic resin

* Acrylic resins are highly resistant against chemicals; thanks to the process of radical polymerisation
they, compared to other resin systems, harden more quickly with less dependency on the ambient
temperature.

e Otto Bock’s Acrylic Resins:
Orthocryl® Resins (617H17, 617H19, 617H21, 617H51, 617H55, 617H255)
Two-component resins on a methylmethacrylate basis, colourless and transparent

Advantages:

Short setting time

Can be glued even after many years

Inherently stable with low wall thickness

High strength

Skin-friendly

617H255 C-Orthocryl® Sanitized®: Now also with antimicrobial effect

Application:

* For the lamination of stiff to flexible glass or carbon fibre reinforced composites

e 617H21 Orthocryl® Sealing Resin, especially for sealing and reinforcing

Hkkk

Epoxy resin

e Epoxy resins are polyadducts, which also cross-link as a two-component system with the addition
of hardener. They make duroplastics of high rigidity and stiffness that are very resistant against
chemicals. However, epoxy resins require a longer setting time.

e Otto Bock’s Epoxy Resins:
Araldit® Resin (617H4)
Two-component resin on an epoxy basis, colourless and transparent

Advantages:

e Good adhesion to fibres

e High strength and stiffness

Application:

® For the lamination of stiff glass or carbon fibre reinforced composites

Knowledge and Application

Polytol® and Orthocryl® are registered trademarks of Otto Bock.
Sanitized® is a registered trademark of Sanitized AG.
Araldit® is a registered trademark of Ciba-Geigy.
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Safety-Related Information

Vapours and gases generated during the processing and storage of lamination
resins, which may be hazardous to health, must be extracted using suitable systems.
Otto Bock lamination resin workstations have proven themselves for the extraction
of these hazardous substances. Gases, vapours and suspended particles are
extracted with the help of a fan and the suspended particles are collected in an

& ¥ integrated filter.
J 5 A For more information on the Otto Bock lamination resin workstations, please see
' g the Consulting, Planning and Equipping catalogue (646K10=GB).

Please also observe the notes on processing and storing lamination resins, which
are found on the containers of the Otto Bock products. We also offer suitable secure
cabinets in order to ensure hazardous substances are stored properly.

For more information on the Otto Bock secure cabinets, please see the
Consulting, Planning and Equipping catalogue (646K10=GB).

Safety data sheets are available for the substances that require labelling according
to the Ordinance on Hazardous Substances. These EU safety data sheets (SBD)
or Material Safety Data Sheets (MSDS) contain all important safety instructions for
handling hazardous substances. Upon request, we can provide you with these data
sheets in compiled form on CD-ROM (article number 646C16). Occupational safety
and environmental protection factors according to the current state of knowledge
have been taken into consideration.

The corresponding protective equipment for the products identified with
hazardous substance symbols (risk and safety phrases) can be found in the
Protective Equipment section.

74 Otto Bock HealthCare GmbH | Materials | www.ottobock.com
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Overview of Fibre-Reinforced Composites

Orthopaedic Technology

Fibre-reinforced

composites*

Fibre bond J§Fibre material

*

Fibre-reinforced composites:
¢ Fibre-reinforced composites consist of a physical and chemical bond (adhesion) of the shaping matrix and reinforcing fibres
e Generated only by joining the resin and fibres
¢ In addition to component design (fibre orientation, fibre content, number of layers, fabric), careful processing and curing are, of course, crucial for the proper-
ties of the final product
** Matrix:
Embedding material for reinforcing fibres
e Fixing the fibres
® Protecting the fibres
e Transmitting force to the fibres
® Absorbing forces transverse to the fibres
*** Fibres:
Embedding reinforcing fibres can be used to create high-strength composites
e Ensuring strength and stiffness
® Absorbing forces longitudinal to the fibres

Knowledge and Application

Otto Bock HealthCare GmbH | Materials | www.ottobock.com 75
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Reinforcement Materials in Orthopae-
dics Technology

The possibility of combining materials, e. g. reinforcing fibres and a matrix, gener-
ally enables the technician to modify the composite's properties in a component.
In orthopaedics technology, high-strength fibres are used, for example, in the
construction of heavy-duty prosthetic components.

Various types of textile surface struc-
tures

The final product of fibre fabrication is a bundle of several thousand single filaments
in an endless form. To allow further processing for producing a component, textile
semi-finished products are made from these bundles. These textile semi-finished
products are known as rovings, weaves, braidings, bonded fabrics as well as mats
and fleeces. The draping ability of a fabric can be defined through the type of bond
it has. Good draping ability is important for properly applying the fibre fabric to the
shape of the model.

The ability to select various types of textile surface structures facilitates the expedient
use of fibre materials. Unidirectional (UD) bonded fabrics, weaves or braidings can
be used in accordance with the progression of forces; especially braided stockinette,
which is often used. Typical components in orthopaedics technology include bands
and bar elements. If applied properly, braided stockinette in laminates offers torsional
stiffness; UD laminates first and foremost offer flexural stiffness and tensile strength.

Fibre composite
laminates

Fibres***

76 Otto Bock HealthCare GmbH | Materials | www.ottobock.com
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Matrix (Resin Embedding)

The mechanical properties of a laminate can only be achieved by embedding the
fibres into a resin system (matrix). The resin system assumes the following tasks:

e Fixing the fibres in the desired geometric arrangement

* Transmitting forces to the fibres

e Stabilising the individual fibres during pressure build-up

® Protecting the system from environmental media (humidity, chemicals, etc.)

The final material is only produced by the cross-linking reaction between the
resin and hardener. With epoxy resins, for example, curing takes place through
polyaddition. The different resin systems can be classified according to their chemical
reaction behaviour. Common lamination resins used in orthopaedics technology
are polymerisation resins such as the acrylic resins.

Acrylic resin laminates are usually fabricated with fibres embedded in the matrix.
The high speed of polymerisation with these lamination resins usually supports
short processing times. Despite a great number of different products from various
suppliers, it is advisable to observe the manufacturer's instructions and to combine
materials with each other only where this is intended exclusively for the respective
applications. This applies in particular to resin systems and their combination with
fibre materials.

For orthopaedics technology with its manual fabrication of laminates using vacuum-
forming technology, the fibre volume content can be significantly reduced. The quality
and future capability of the component to bear mechanical loads are influenced
by the length of the fibres, type of fibre, fibre volume content, fibre orientation and
the resin system used.

Fibres

The simplest form of synthetic fibres are rovings (skeins). These are filaments put
together in parallel, without twisting, to form a thread strand. These rovings can
be processed as follows:

Yarns, bonded fabrics, weaves and braidings.

In weaves (fibre direction 0°/90°) and braidings (45°), the fibres are interwoven

with each other, which causes slight curves at the interlacing points which are 5
contradictory to the demand for extended fibres. Bonded fabrics are offered as "§
unidirectional, bidirectional and multidirectional surface constructions: §
<
Unidirectional bonded fabrics: g
All of the fibres are parallel to each other and are held in position using suitable o8
measures; creates a strong anisotropic material L LH BRI B
g 5
<
» (b (I[P ]
e fimafiin_

o
o\
</
</
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Bidirectional bonded fabrics:
Fibres run in two directions, in most cases at an angle of 0°/90°

Multidirectional bonded fabrics:

The fibres consist of two bidirectional bonded fabric layers offset at 45° on top of
each other; multidirectional bonded fabrics have quasi-isotropic characteristics at
the fabric level (material characteristics are independent of direction), i.e. the offset
layering of anisotropic layers creates an isotropic material

\
2|

N2
NIZ/N
7 N2

Unidirectional

Strength factor
100 —+
Unidirgctional
Endless
fibres
Woven
40 —
. Mot _gHEEE 00
Not reinforced Short fibre idirectional |
D Cut fibres
— b, =Yay ! bt il |
“AiD Quasi-iso-
Isotropic Quasi-iso- tropic
tropic

lllustration: Profile of characteristics in relation to fibre orientation

In addition to the fibre direction, the properties of the different base materials must
be taken into account for the construction. In order to protect the fibre and to achieve
a better bond to the resin, the fibres are often coated with sizing (cover substances
that are applied to moulds and cores to smooth porous surfaces of the mouldings).
In addition to the type of fibre, the mass per unit area of the selected fibre must also
be taken into account for construction planning. This results in different values for
the strength of an individual layer.
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Polyamide fibres (perlon, nylon)
Used in orthopaedics technology as stockinette (knitted fabric)
Purpose: Spacer or finish material

Aramid fibres
Extremely tough g,
High tensile strength Ca N
Frequently used in combination with carbon fibres i

Carbon fibres
Base material: Polyacrylonitrile (PAN)
High tensile strength and pressure resistance (in laminate)
High e-module (modulus of elasticity)
UV resistant

Glass fibres
- Material characteristics are determined by the glass type, fibre diameter, type e M S S L
of thread and subsequent treatments
Glass fibre is coated with a silane sizing that simultaneously serves as a bonding i T 2 M
L] - ¥
agent
- . b o A0l e ke il
High tensile strength
High breaking elongation

»
-»
L=
Knowledge and Application
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Carbon fibres

Carbon fibres were first produced in the 19th century (as filaments for light bulbs)
through the carbonisation of artificial silk. Only much later, at the end of the 60s,
did carbon fibres enter the market in low quantities and at high prices. First only
rovings (endless fibre strands) were available, which were used in the aviation and
aerospace industry. Since about 1975, carbon fibres are produced worldwide on
an industrial scale and are processed into versatile textile reinforcement materials.

Fibre-reinforced composite CFRP

The fibre-reinforced composite CFRP (carbon fibre reinforced plastic) has created
new possibilities for the field of prosthetics and orthotics, which only became
possible thanks to targeted use of these fibres. In almost all fields of technology,
the development and use of fibre-reinforced composites has increased greatly over
the last few years. Fibre-reinforced composites are of particular interest because
they can be used to save a considerable amount of weight while simultaneously
providing an elevated level of stiffness and strength.

Composition of fibre-reinforced
composite CFRP

0 Advantages at a glance The fibre-reinforced composite CFRP is composed of carbon fibres embedded

- Low weight with high strength in a synthetic material matrix. Carbon fibres are the main factor determining the
- High stability with low wall thickness mechanical properties of fibre-reinforced composites. The matrix designates the
- High modulus of elasticity material that acts as an embedding mass for the fibres and is thus responsible for

cohesion and force transmission between the fibres as well as for the shape of
the finished component. With predetermined orientation of the fibres, stability and
stiffness can be substantially increased. Resins such as epoxy or phenolic resins
- Resistance to corrosion and foams such as polyurethane and polystyrene, which provide good fibre cohesion
- Excellent wearer comfort and resistance to weathering, are used as matrix materials.

- High structural strength

- Targeted material setting

- Washable lamination resin shells,
improved hygiene
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Characteristics of carbon fibres

Carbon fibres have highly versatile characteristics. They have a relatively low
specific gravity but a high level of strength and stiffness, are chemically inert to a
large extent, electrically conductive, thermally stable, infusible, biocompatible and
permeable to X-rays. This allows the use of carbon fibres in the most diverse fields.
The type of chemical bond created by the carbon atoms in the fibre structure, which
is similar to graphite, is responsible for these excellent characteristics. Its strength
is superior to that of most metals and of other fibre-reinforced composites.

Processing carbon fibres

Utmost care and cleanliness are required when processing carbon fibres in order
to ensure the best performance of the material. This applies to the fabrication of
the pre-products as well as of the finished component. Since the applied sizing
can cause skin allergies, protective gloves should be used when handling all types
of fibres. The use of protective gloves is also recommended to prevent moisture
(perspiration) from entering the laminate. For other prescribed safety measures,
please refer to our EU safety data sheets.

CFRP is sensitive to drilling, grinding and to a number of chemical substances.
Carbon filament fabrics must not be bent or processed with sharp-edged tools
such as metal plate rollers.

Any damage to the filaments would inevitably result in predetermined breaking
points. Permanent attention must be paid in order to not damage the fabric structure
and/or fibre composite. For example, knowledge of the physical principles and the
biomechanical design of the orthoses to be fabricated are of great importance for
the manual fabrication of lower extremity orthoses made of CFRP or other fibre
materials.

Sample set of carbon profile bars

The 646M39 Sample set consists of 3 carbon profile bars (0°, 45° and 90°).

The mechanical properties of the carbon fabric are dependent on the direction
of application of a force. Under tensile load in the warp or weft direction, woven
fabrics stretch only lightly. But if the tensile load is applied diagonally, e. g. at an
angle of 45°, woven carbon fabrics are highly stretchable. The fibre direction should
be adapted to the expected load.

646M39

Knowledge and Application
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Carbon laminate with corresponding reinforcement

0°

¢ High bending strength in the fibre direction (0°)
e Medium torsional strength

90° Unidirectional (0°): Always with an internal and an
external layer!

® Medium bending strength in 0°
e Medium bending strength in 90°
e Medium torsional strength

90°

® Low bending strength in 90°
¢ High torsional strength

Pure carbon laminate without additional reinforcement

0° Bend (Socket Direction)

High
45° Torsion

Medium

Strength

f » 90° Bend
Low Medium High
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Knowledge and Application
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"Control and stability are especially important to me
during sports."

617H14 Polytol® and Reinforcement Materials

The Polytol® inner socket provides optimum skin
adhesion and pleasant wearer
comfort. In addition, the exterior
structure offers excellent con-
trol of the sports prosthesis.
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DESIGN PLUS

Polytol® PU Resin Kit

The residual limb socket is a key factor for the quality of a prosthesis. Not only are
the fit and design of the socket essential for wearer comfort, but also the materials
used. For socket fabrication, Otto Bock offers different material versions to match
the individual features of the user.

With today's fittings for people with physical disabilities, innovative materials are
part of everyday life in orthopaedics technology. Polytol® is one of these innovative
materials. Polytol® is a high-quality, colourless, transparent, polyurethane-based
three-component resin. Prosthetic sockets fabricated with this aliphatic PU lamination
resin system are skin-friendly and feature high permanent elasticity in the defined
areas compared to acrylic and epoxy resins.

The PU resin is mainly used for the fabrication of flexible inner sockets for prosthetics
or sandwich frame constructions in orthotics. Polytol® is an alternative to flexible
inner sockets made of thermoplastic resin, silicone or Orthocryl® Resin. Polytol®
is particularly well suited for prosthetic fittings on patients with short transfemoral
residual limbs (TF/max. residual limb length approximately 15 cm).

Other areas of application:

e Transtibial (TT) in combination with liner or soft socket

¢ Knee disarticulation (KD) in combination with liner, soft socket or directly on the
skin

e Longer transfemoral residual limbs (TF/residual limb length > 15 cm) in combination
with liner or directly on the skin

¢ Hip disarticulation (HD)

e For upper extremity prosthetic fittings (e.g., TR, TH, SD)

¢ For orthotic fittings (e.g., KAFO)

e Fittings may be implemented in combination with an exterior frame or as a
sandwich structure

Knowledge and Application

Q Advantages at a glance
- High permanent elasticity
- Good adhesion to the skin
- Good moisture absorption

- Dermatologically tested (SGS Institut
Fresenius GmbH Deutschland)
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Polytol® is supplied as the 617H14 Polytol® PU Resin Kit. The lamination resin system
consists of three components that are delivered as a starter kit. The container sizes
are adapted to the mixing ratio (container mixing ratio 1:1:1).

Article number 617H14

Component Contents Container volume (g)
A PU resin 495

B Isocyanate 99

Cc Catalyst 165

Additional accessories for Polytol® are found in the product catalogue.

Notes on processing:

e Process the Polytol® PU Resin Kit in a single session (use up all of the components)

e Process at normal room temperature (19 to 22 °C / 66.2 to 71.6 °F) and normal
relative humidity

® Provide for adequate air exchange and extraction in workspaces during processing

e Wear suitable personal protective equipment and observe standard hygiene /
safety precautions for working with chemicals

The technical information "Fabrication of Polytol® Prosthetic Sockets" (646T7=4.1GB)
describes the particularities for processing Polytol® in detail. By way of example,
a summary is presented of all process steps for the fabrication of a Polytol® inner
socket for a transfemoral prosthesis and a Polytol® socket with Orthocryl® frame
for a knee disarticulation prosthesis.

Please follow the instructions on processing and storing the Polytol® PU Resin Kit
found on Otto Bock containers. Safety data sheets are available for substances that
require labelling according to the Ordinance on Hazardous Substances. These EU
safety data sheets (SBD) or Material Safety Data Sheets (MSDS) contain important
safety instructions for handling hazardous substances. Upon request, we can provide
you with these data sheets in compiled form on CD-ROM (article number 646C16).
Occupational safety and environmental protection factors according to the current
state of knowledge have been taken into consideration. The corresponding protective
equipment for the products identified with hazardous substance symbols (risk and
safety phrases) can be found in the Protective Equipment section.

646T7=4.1GB
[i] 64651=12.07GB

(Ji) 646D377=GB

Practical recommendation:

Fully cure the plaster model

For PVA foils, only use 4563H2=1 special lubricant (no talcum!)

Use paper towel to clean soaked PVA foils

Do not shake containers

Take high viscosity into account during lamination

Thoroughly mix pigment paste before adding component B (isocyanate)

Observe 13-minute processing time (after mixing the components)

Setting time is precisely 4 hours (allow to set overnight under vacuum if possible)

Polytol® and Orthocryl® are registered trademarks of Otto Bock.
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Information®* on the Characteristics of Material Combinations of

Cdo Bock

QUALITY FOR LIFE

Adhesives, Putties, Varnishes and Thinners

*

This information only applies to the adhesives, putties, varnishes

and thinners of Otto Bock HealthCare GmbH in Duderstadt.
** Depending on relative humidity and room temperature
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Parchment Cold
Adhesive
636W9

Otto Bock Universal
Adhesive
636W1

Otto Bock Contact
Adhesive
636N9

Special Adhesive for
Bandages
636N10

Plastic Adhesive
636W17

PU Adhesive
(polyurethane)
636W25

Contact Adhesive
636W45

Neoprene Adhesive
| 636W65

UHU Hard (dual-
component system)
636W22

Rubber Adhesive
636W34

UHU Plus, final strength 300
(dual-component system)
636W23

CP Contact Adhesive
636W71

e CR Contact Adhesive
636W72

- Orthocryl® Sealing Resin
’ Compact Adhesive

636K18

Two-Component High-
Performance Adhesive
636M2

Otto Bock Special
Adhesive
636W18

Cyamet Rapid Adhesive
(Superglue)
636K11

Cyanacrylate Rapid
F -] Adhesive as

dosage pen

636K36

Otto Bock Putties

&
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|

Orthocryl® Putty
636K7

Akemi Fast Curing Putty
636K9

Otto Bock Lightweight

Putty
< J 636K17
\ I_h Plastic Wood
| 636K3

Special Varnish, trans-
parent 63512

I

Socket Interior Varnish,
transparent 635L8

Orthocryl® Varnish, col-
ourless
635L12

Orthocryl® Varnish, clear
635L14

Spray Varnish, skin-
coloured
635L13

Spray Varnish, dark
brown
635L16

Dipping Varnish
635L15

Acetone
634A3

Isopropyl Alcohol
634A58

e Can be bonded in combination

Chemical Basis

Polyvinyl acetate

Cellulose

Methyl acetate

Homopolymer polyvinyl
acetate dispersion,
approx. 63% in water

Polyurethane

Polyurethane synthetic
solution

Polychloroprene

Polychloroprene

Cellulose nitrate

Polychloroprene

Bisphenol-A epoxy
resin (A),
polyaminoamide (B)

Polychloroprene,
collophonium

Polychloroprene

Solution of an acrylic
polymer in methacrylic
esters

Epoxy resin and
pigments (A),
polyaminoamide (B)

Epoxy resin and
pigments (A),
polyaminoamide (B)

Ethyl

Ethyl

Polyester resin solution
in methyl methacrylate

Unsaturated polyester
resins dissolved in
styrene

Unsaturated polyester
resins with special
light fillers dissolved in
styrene

Acetone,
nitrocellulose, cam-
phor, titanium dioxide

Cellulose

Acrylic

Synthetic binding
agent and solvent

Toluol-acetone-xylol
solvent mixture

Pigment binding agent
spray varnish

Pigment binding agent
spray varnish

Polyurethane

Acetone,
dimethylketone

Dimethylcarbinol,
2-hydroxypropan,
2-propanol

Area of Application °C/°F

Up to approx.
+100°C/+212°F

From
+80°C/+176°F to
+120°C/+248°F

From
-30°C/-86°F to
+120°C/+248°F

Up to approx.
+100°C/+212°F

From
-30°C/-86°F to
+90°C/+194°F

From
-40°C/-104°F to
+80°C/+176°F

From
-30°C/-86°F to
+80°C/+176°F

From
-30°C/-86°F to
+80°C/+176°F

From
+80°C/+176°F to
+130°C/+266°F

Up to approx.
+100°C/+212°F

From
-10°C/-50°F to
+80°C/+176°F

General Characteristics

Pot Life (dual-component
products, depending on the
mixing ratio)

Approx. 8 h

Approx. 90
min.

With
5-10%
hardener up
to8h

With
5-10%
hardener up
to8h

Depends on
the mixing
ratio

50-80 min.

50-70 min.

5-13 min.

2-6 min.

3-7 min.

Drying Time **

15-20
min.

30-60

10-20
min.

Approx.
10 min.

10-15

7-45
min.

5-15
min.

10-60

15-120

min.

Handling Strength **

Approx.

6h

Approx.

12h

5-70
sec.

3-50
sec.

5-15
min.

Final Strength **

Approx.
8 hours under
pressure

Approx.
2 days

Approx. 24 h

Approx. 48 h

Approx. 24 h

Approx.
5 days

2-3 days

3-5 days

Depends on
the mixing
ratio

Approx.
7 days

Approx. 10 h

Approx. 24 h

15-30 min

20-40 min

Colour of the Glue Joint

Transparent

Transparent

Yellowish

Transparent

Transparent

Yellowish
transparent

Brown

Transparent

Beige

Opaque/
honey
coloured

Transparent

Transparent

Transparent

Transparent

Grey

Otto Bock Varnishes

Transparent

Transparent

Transparent

Skin colour

Dark brown

Dark brown

Bonding Process

Wet

Contact
and wet

Contact

Contact
and wet

Contact

and wet

Contact

Contact

Contact

Wet

Contact

Wet

Contact

Contact

Wet

Wet

Wet

Otto Bock Cleaners/Thinners

Transparent

Transparent

e Base materials that cannot be combined

Special Characteristics/
Areas of Application

Otto Bock Adhe

Also for low process temperatures,
average setting time

es

Water and perspiration-resistant,
contact adhesion for closed-pore materials,
suitable thinner 634A1

Bonding flexible materials including plastics and metals,
good resistance to ageing,
suitable thinner 634A6

Very flexible adhesive film,
limited suitability for soft PVC or sole bonding,
contact adhesion for closed-pore materials

Heat activation possible even after several days,
suitable for bonding fatty leather and to solidify foam covers
contact adhesion for closed-pore materials,
suitable thinner 634A20

For high-strength and flexible bonding,
heat-resistant to 248°F in combination with 636W26 Cross-Linking Agent,
heat activation possible (+80°C/+176°F),
suitable thinner 634A23

Suitable for flexible bonding,
suitable thinner 634A59

Especially for neoprene,
suitable thinner 634A67

Fast-setting,
soluble with 634A3 Acetone

For flexible and heat-resistant bonding,
can be applied with a brush or spatula

The higher the setting temperature (up to approximately 180°C/380°F), the high-

er the strength of the bond;
also hardens when not exposed to air

Especially for orthopaedics technology, bonds are more flexible than with
636W72 CR Contact Adhesive, toluol-free,
also suitable as a dual-component system to increase heat-resistance,
suitable universal thinner 634A71

Especially for orthopaedic footwear technology, toluol-free,
also suitable as a dual-component system to increase heat-resistance,
suitable universal thinner 634A71

Used with 617P14 Hardener Paste or 617P37 Powder

For high-strength bonding

Especially for splint systems,
highest strength when hardening between 40 - 120°C/104 - 248°F,
used with 636W19 Hardener Paste

Setting is accelerated by humidity,
suitable for almost all material combinations, high mechanical strength,
patented twist-off dosage cap

Dosage pen with twist-off cap, precise gluing with accurate dosage,

universal product of average viscosity, high tensile strength, quick-setting standard grade

for various applications including ceramics

For securing and filling various materials,
used with 617P14 Hardener Paste

Fast-curing, good adhesion and elasticity,
for securing and filling various materials,
used with 617P14 Hardener Paste

Fast-curing, very low density,
good adhesion, good grinding characteristics,
for securing and filling various materials,
can be coloured with Otto Bock colour pastes,
used with 617P14 Hardener Paste

For filling holes, cracks and irregularities in wood,
can be sanded after approximately 15 min.,
desired viscosity can be restored using 634A1 thinner

Socket interior and exterior varnish,
varnishing pergamented prostheses and other wood and
metal components; suitable thinner 635L2

Interior socket varnish,
physiologically neutral and suitable for sensitive skin

For the isolation of wet plaster models
and varnishing sanded laminate surfaces

For smoothing and repairing sanded laminate,
CFC-free spray can

For coating sanded laminates,
CFC-free spray can

For coating sanded laminates,
CFC-free spray can

For colouring Pedilin® casting forms, e.g., feet

Very volatile,
extremely good solvent characteristics, for nitrocellulose, polyester,
polystyrene, PVC copolymer, alkyd resins, fats, oils and waxes;
good degreasing characteristics

For cleaning sensitive plastics such as PVC, PS, ABS, acrylic, PC

Possible Material Combinations

Polyurethane
Polyethylene
Polypropylene
Textiles
PU Foams Soft

PU Foams Rigi

Hard PVC

Soft PVC
Neoprene

In view of the numerous possible applications of adhesives, putties, varnishes and thinners, we can only

provide general information in this overview.

The suitability of these products for your specific purpose — even in regards to your processing technique,

the characteristics of the materials being bonded and the subsequent types of strain on the glue joint —

needs to be verified by your own practical tests.

Vapours and gases generated during the processing and storage of adhesives, which may be hazardous
to health, must be extracted using suitable systems. Otto Bock lamination resin workstations have proven

themselves for the extraction of these hazardous substances. Gases, vapours and suspended particles

are extracted with the help of a fan and the suspended particles are caught with an integrated filter. More
about the Otto Bock lamination resin workstation can be found in the Planning and Equipment Catalogue

(646K10=GB).

Please also observe the notes on processing and storing adhesives which are found on the containers of
the Otto Bock products. We also offer suitable secure cabinets in order to ensure hazardous substances

are stored properly.

Safety data sheets which list materials that require labels according to the Ordinance on Hazardous

Substances are available. These EU safety data sheets (SBD) or Material Safety Data Sheets (MSDS)
contain important safety instructions for handling hazardous substances. Upon request, we can provide

you with these data sheets in compiled form on CD-ROM (article number 646C16).

Occupational safety and environmental protection factors according to the current state of knowledge

have been taken into consideration.

The corresponding protective equipment for the products identified with hazardous substance symbols
(risk and safety phrases) can be found in the Materials Catalogue (646K1=GB) in the Protective

Equipment section.

Product Description
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SuperSkin

In addition to the functional reconstruction of the lost limb, many lower extremity
amputees also desire an inconspicuous or enhanced appearance. The outer design
of the prosthesis as a cosmetic functional fitting for all amputation heights of the
lower limb is therefore of particular significance.

.:;':ﬁ'_'lal

shocryl -Lack,

Otto Bock offers cosmetic foam covers for this purpose, which allow the individual
characteristics of the natural model to be largely taken into account. An Otto Bock
SuperSkin foam coating can be applied to further improve the cosmetic quality 646M13
with new characteristics.

farblos
ik wch worzughich zum
n opngeschiifferen

n Bai R - . . . . .
Er ,...,.If._...q ‘;::.-, With the SuperSkin coating, the cosmesis can for example be spray coated with a \
on lassen, bavor liquid synthetic polyurethane (PUR). The applied coating is stretchable, UV-resistant,
jer wonrcer..  Nach repels splashed water and can be dyed to match the skin tone. Prostheses coated
sallen whd speruben,

with Otto Bock SuperSkin have an even more natural appearance and are, for
example, more resistant against dirt. Prerequisites for the proper application of
the Otto Bock SuperSkin family include a high-performance spray gun and spray
booth as minimum equipment, as well as compliance with the specified parameters.

The technical information "Processing Otto Bock SuperSkin“ (646T7=4.8GB)
explains the equipment, coating materials and workflows for the following coatings:
a) Transfemoral / transtibial prostheses with PUR foam

b) Transtibial / transfemoral prostheses with EVA foam or in exoskeletal design
Laminated prostheses, prosthetic feet and seat cushions for rehabilitation and 646M18=D

Othocryl” Spray

iscquer, colorless
t g laeguer can be excellently employed

s ol lnminotion resin to be

i vl

are available for materials that require labelling according to the Ordinance on
Hazardous Substances. These EU safety data sheets (SBD) or Material Safety
Data Sheets (MSDS) contain important safety instructions for handling hazardous
substances. Upon request, we can provide you with these data sheets in compiled
form on CD-ROM (article number 646C16). Occupational safety and environmental
protection factors according to the current state of knowledge have been taken into
consideration. The corresponding protective equipment for the products identified
with hazardous substance symbols (risk and safety phrases) can be found in the
Protective Equipment section.

C

Istruzioni d'use therapy applications can also be coated. =
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fure By RS m.‘ﬁf’""- Otto Bock also offers the SuperSkin coating technology as a service. More information 2
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o1 lcquer 10 fuko, o4g "_i___'_lhlh'i on order processing is found in the SuperSkin section of the product catalogue. -
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Adhesives, Putties, Varnishes
and Thinners

The range of adhesives for use in orthopaedics technology has become so diverse
that it is extremely difficult for the technician to choose the right adhesive for the
respective working methods and applications.

Take advantage of our experience and expertise in the use of adhesives. Naturally,
all formulations are verified and brought up to date on an ongoing basis. Modern
adhesives bring a significant increase in quality, especially in terms of adhesive
bonding. Different properties can be achieved depending on the composition of
the raw materials. In order to bond the greatest possible range of materials, Otto
Bock offers a large number of adhesives for all types of applications.

This overview presents information on the characteristics and material combinations
for adhesives, putties, varnishes and thinners.

Please follow the instructions for processing and storing the adhesives found on the
containers of Otto Bock products. Safety data sheets are available for materials that
require labelling according to the Ordinance on Hazardous Substances. These EU
safety data sheets (SBD) or Material Safety Data Sheets (MSDS) contain important
safety instructions for handling hazardous substances. Upon request, we can provide
you with these data sheets in compiled form on CD-ROM (article number 646C16).
Occupational safety and environmental protection factors according to the current
state of knowledge have been taken into consideration. The corresponding protective
equipment for the products identified with hazardous substance symbols (risk and
safety phrases) can be found in the Protective Equipment section.

Knowledge and Application
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Acrylic resin

Aerosol
AFOs
Anaerobic

Bidirectional

Bidirectional bonded fabric

Braiding

DAFOs

Duroplastics

94

Cldo Bock
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Glossary

Acrylic resins are lamination resins that are highly resistant against chemicals.
Due to the process of radical polymerisation, they harden faster than other resin
systems and are less dependent on the ambient temperature.

Refers to a mixture of solid and / or liquid suspended particles and gas, wherein
the suspended particles are referred to as aerosol particles

Ankle Foot Orthoses
A foot orthoses that incorporates the ankle

Refers to the environment of organisms that do not require free oxygen for life, and
to chemical reactions that take place under the exclusion of oxygen

Fibres run in two directions at an angle of 0°/90°

-

Warp

Fibres are placed on top of each other at an angle of 90° and bonded

Warp

Braidings feature regular thread spacing and a cohesive structure in which the
threads cross diagonally to the product edges. Braiding techniques are used to
process several fibre bundles into a braiding simultaneously. This allows the precise,
complex orientation of fibres with high reproduction. The strength of the fibres is
optimally utilised by laying the fibres in the future direction of strain.

Dynamic Ankle Foot Orthoses
Dynamic foot orthosis that incorporates the ankle

Duroplatics are plastic materials that can be hardened. Heating duroplastics
does not make them thermoformable. Duroplastics that have set are usually hard
and brittle, and require mechanical processing for further modification. They are
resistant against mechanical forces and chemicals once hardened, even at elevated
temperatures. Duroplastics include acrylic resins, epoxy resins, polyurethane resins
etc.

Otto Bock HealthCare GmbH | Materials | www.ottobock.com
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Elastomers Elastomers are rubbery, elastic plastic materials. The material stretches when
subjected to tensile force and almost fully restores itself to its original shape once
the force is no longer applied. Elastomers are not thermoformable when heat is
applied. They are bonded to each other by vulcanisation. The elastomers include
silicone, synthetic rubber, natural rubber, PU gels etc.

Epoxy resin Epoxy resins are polyadducts that cross-link as two-component systems with the
addition of hardeners. They form duroplastics of high strength and stiffness with
excellent resistance against chemicals. However, epoxy resins require a longer
setting time.

EVA EthyleneVinylAcetate
EVA is a copolymer with high thermoplastic dimensional stability and good resistance
against ageing. It is used for flexible inner sockets in orthopaedics technology. EVA
is very easy to weld. In the foamed version, thermoplastic EVA is also used as a
padding material.

Expansion factor Volume increase during the foaming process
Example: Pedilen® Rigid Foam 100 has an expansion factor of 12.5

Fibre Embedding reinforcing fibres creates high-strength composites. Fibres make a
material strong and stiff, and serve to absorb forces in the direction of the fibres.

Fibre-reinforced composite A fibre-reinforced composite consists of a physical and chemical combination
(adhesion) of the matrix which defines the shape and the reinforcing fibres. It is
generated only by joining the resin and fibres. In addition to component design
(fibre orientation, fibre content, number of layers, fabric), careful processing and
curing are, of course, crucial for the properties of the final product.

Fibula Bone in the lower leg

FOs Foot Orthoses
Foot orthosis

Harmony® System The Harmony® System is an active volume management system for transtibial
prostheses. It effectively reduces the amount of air between the socket and liner,
a process in which a pump and a discharge valve create a vacuum. With every
step the system is activated and maintains the required vacuum within a defined
range. Harmony® is a registered trademark of Otto Bock.

HD Hip Disarticulation
Hip disarticulation

HTV silicone High-temperature cross-linked silicone
Consistency: Waxy
Processing: Rolling, “working” the material and applying in the desired thickness
Miscellaneous: The mixing ratio for HTV silicone always has to be 1:1

lonomer lonomers are thermoplastic sheet materials. They are copolymers of ethylene and
acrylic acid (EAS) in which ionic compounds are also active. Special properties
of ionomers include good transparency, excellent processing characteristics and
high abrasion resistance.

KAFOs Knee Ankle Foot Orthoses
Complete leg orthoses

KD Knee Disarticulation
Knee disarticulation

Technical Terminology
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M.A.S.® socket The M.A.S.° patented socket system was developed by the Mexican engineer Marlo
Ortiz (MAS = Marlo Anatomical Socket). It pursues a new approach and offers
numerous advantages to many transfemoral amputees:

1. Very good rotation control (no twisting between the residual limb and socket)
2. Comfortable hydrostatic load transfer (the load is transferred to the entire residual
limb, not only to single points)

3.Improved lateral stability (the socket does not “wander out”)

4.Virtually no limitation of movement, comfortable sitting

5. Extremely good cosmetic fitting

The M.A.S.® socket requires precise measurement and casting techniques. It is
based on 3 principles:

1. Congruence in three planes
2.Three force vectors
3.Hydrostatic load transfer

Malmé technique Leg, knee and also lower leg orthoses with an exact fit can be fabricated with
the help of prepreg carbon fibre technology. In this process, pre-impregnated
fibres that require cool storage are processed under great pressure and at high
temperatures. This assures that the fibres that are used can hold the maximum of
required resin with minimal weight. Hardening under great pressure and high heat
once again “sweats out” resin during the orthosis fabrication process, resulting
in a further weight reduction. Since the hardening resin is largely reduced by this
process, prepreg can be used to selectively produce elastic or flexible structural
elements. The basic process was developed in Sweden. This is why it is known
as the Malmé technique. The key advantages of high fibre density are:

1.Low weight

2. Graded material thickness

3.High stability with low wall thickness
4. Torsional flexibility

5. Attractive and highly functional

Malmé orthoses are fabricated according to individual requirements and indications.

Matrix A matrix is the embedding material for reinforcing fibres. It secures and protects
the fibres as well as serving the purpose of force transmission to the fibres and
force absorption crosswise to the fibres.

Multidirectional Fibres in one plane run in at least three directions at angles of 0°/90° and + 45°

<« Weft

Warp
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Multidirectional bonded fabric Fibres consist of two bidirectional layers of bonded fabric offset at 45°; multidirectional
bonded fabrics feature quasi-isotropic characteristics at the fabric level (the material
properties are independent of direction), i.e. offsetting anisotropic layers creates
an isotropic material

iZ(N
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<« Weft

Opaque Refers to the light resistance (opacity) of substances in physics
Permeability Refers to the ability of solids to allow gases and / or liquids to pass through
Plain weave Simplest of the three weave types for woven fabrics. No other weave has such a

close interlocking between warp and weft threads. Each warp thread is alternately
positioned above and below a weft thread. Depending on the type of fibre, yarn
and thread count, plain weave fabrics are highly resistant against abrasion and
slipping; conversely, they drape poorly (drapery).

T

Warp
Pot life Pot life refers to the time during which the material can be processed from the
start of mixing. It is precisely defined as the time the material requires to double its
viscosity.
PE PolyEthylene

Polyethylene is a thermoplastic sheet material produced by the polymerisation of ethylene.
PE has the simplest molecular structure of any plastic material. Orthopaedics technology
distinguishes between PE-HD (polyethylene high density) and PE-LD (polyethylene low
density). PE-HD is a high-density PE and PE-LD is a low-density PE.

PP PolyPropylene
PP is a homopolymer, meaning its polymers (chains of molecules) are created from
a monomer bond only. They are very strong and stiff and have a low impact value.
This means great care must be taken during machining in order to avoid brittle
fractures (stress concentration).

PP-C PP Copolymer
PP-C is a thermoplastic sheet material that uses copolymerization to combine the
benefits of polypropylene and the toughness of polyethylene. The polypropylene
copolymer (PP-C) obtained in this way shows considerably increased impact
strength in comparison with a homopolymer polypropylene (PP-H), especially at
low temperatures. The PP copolymer is easily thermoformed and welded.

Technical Terminology
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PS PolyStyrene
PS is a transparent, amorphous thermoplastic material used in many areas of
daily life. It is hard but impact-sensitive. PS is also used as a foam. Styrofoam is
a well-known trade name for foamed PS. Compared to solid PS, the mechanical
strength and elasticity of foamed PS is reduced.

PTFE PolyTetraFluorEthylene
PTFE is a partly crystalline polymer of fluorine and carbon that has a linear structure
without branching. The special characteristics of PTFE include chemical inertia,
resistance to heat and low surface tension.

PUR PolyURethane
PUR is created through polyaddition and is a versatile synthetic material that can
be processed as a lamination resin or foam. PUR can be hard to highly elastic
and, in addition to high tensile strength and impact resistance, is extremely resistant
against abrasion.

Redression helmet Therapy helmet
Newborns often have a slightly asymmetrical head shape, which usually returns to
normal shortly after birth.

If this is not the case, there might be a positional plagiocephaly. This usually describes
a flat spot on one side of the back of the head. Positional brachycephaly describes
the situation when the entire back of the head is flat. Both deformities often occur
together.

The deformity is found in young infants. If diagnosed too late, it may be impossible
to correct it. In many cases, repositioning of the head is sufficient to correct such a
deformity. If this does not achieve the desired result, a so-called redression helmet
can be used. It causes the head to grow into the helmet'’s hollow spaces and thus
restores symmetry.

The helmet does not impede growth, but controls it.

The duration of treatment with such a therapy helmet is dependent on the degree of
asymmetry and the age of the baby. It varies between 3 and 5 months. The optimal
age for starting the treatment is between the 4th and 7th month. The earlier the
treatment begins, the better the results will be.

RTV silicone RoomTemperatureVulcanising
Consistency: Usually liquid
Processing: Casting
Other information: 2 components are required to process RTV silicone. The
consistency of the end product is determined by the mixing ratio.

SACH Solid Ankle Cushion Heel

Satin weave Basic weave type for woven fabrics. It is the loosest weave type. The weft passes
below a warp thread, then over more than two warp threads, and so on. The next
weft thread offsets this pattern by at least two warp threads (normally to the right)
and also upwards (usually by one). The woven fabric is easy to drape, smooth,
even and satiny.

<« Weft

T

Warp
lllustration: Atlas 4/1

SD Shoulder Disarticulation
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Shore A Refers to a measuring process according to Shore to determine the surface
hardness of soft elastomers. In this process, a test piece (in this particular case a
needle with a dull point) is pushed into a material sample of a certain size using a
specified amount of force.

Shore hardness Indicator for the surface hardness of elastomers and plastic materials. The core
component of the Shore hardness testing device is a spring-loaded pin made
of hardened steel. Shore hardness is measured according to the depth the pin
penetrates the material being tested. The Shore hardness is measured on a scale
of 0 Shore (penetration depth 2.5 millimetres) to 100 Shore (penetration depth O
millimetres); a higher number means higher hardness.

TF TransFemoral
TH TransHumeral
Thermoplastic materials Thermoplastic materials are plastics that can be softened by heat and then shaped

and moulded in this state. When cooled down to normal temperature, they become
solid and retain their shape. They can be repeatedly deformed. Commonly used
thermoplastic materials can be bonded together by using heat welding. Thermoplastic
materials include polyethylene (PE), polypropylene (PP), polystyrene (PS) etc.

Thixotropy For non-Newtonian fluids, refers to a dependency of viscosity on mechanical forces
and their duration (time)

Tibia Shin bone of the lower leg
TLSOs Thoracal Lumbar Sacral Orthoses
Spinal orthosis
TR TransRadial
Translucence Light transmission of a body
T TransTibial
Twill weave Fundamental weave type for woven fabrics. The twill weave is defined by having

one weft thread woven offset across (at least) two warp threads. A typical diagonal
pattern results. The twill weave results in sturdy, durable woven fabrics. However,
the fabric does not drape as readily as with the satin weave.

lllustration: Twill 2/2

llustration: Twill 4/4

Technical Terminology
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Unidirectional Fibres are generally oriented in the 0° direction only

f

Warp

Unidirectional bonded fabric All of the fibres run parallel to each other and are kept in position using suitable
measures; creates a strong anisotropic material

Viscosity Measurement for the viscidity of a fluid. The greater the viscosity, the thicker (less
free-flowing) the fluid; the lower the viscosity, the thinner (more free-flowing) it is.

Width of hosiery Nominal measurement = half the circumference with no tension
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Europe

Otto Bock HealthCare Deutschland GmbH
Max-Nader-Str. 15 - D-37115 Duderstadt

Tel. +49 5527 848-3411 - Fax +49 5527 848-1414
e-mail: healthcare@ottobock.de - www.ottobock.com

Otto Bock Healthcare Products GmbH

KaiserstraBe 39 - A-1070 Wien

Tel. +43 1 5269548 - Fax +43 1 5267985

e-mail: vertrieb.austria@ottobock.com - www.ottobock.at

Otto Bock Adria Sarajevo D.O.O.

Omladinskih radnih brigada 5 - BIH-71000 Sarajevo
Tel. +387 33 766200 - Fax +387 33 766201
obadria@bih.net.ba - www.ottobockadria.com.ba

+

Otto Bock Suisse AG

Pilatusstrasse 2 - CH-6036 Dierikon

Tel. +41 41 4556171 - Fax +41 41 4556170
e-mail: suisse@ottobock.com

r

Otto Bock CRs.r.0.

Proteticka 460 - CZ-33008 Zru¢-Senec

Tel. +420 37 7825044 - Fax +420 37 7825036
e-mail: email@ottobock.cz - www.ottobock.cz

i

Otto Bock Algérie E.U.R.L.

32, rue Ahcéne outalab - Coopérative les Mimosas
Mackle-Ben Aknoun - Alger - DZ-Algérie

Tel. + 213 21 913863 - Fax + 213 21 913863
e-mail: information@ottobock.fr - www.ottobock.fr

I

Otto Bock Iberica S.A.

C/Majada, 1 - E-28760 Tres Cantos (Madrid)
Tel. +34 91 8063000 - Fax +34 91 8060415
e-mail: inffo@ottobock.es - www.ottobock.es

I

Otto Bock Egypt S.A.E.

115, EI- Alameen St. - Mohandeseen - Giza - ET-Egypt
Tel. +202 330 24 390 - Fax +202 330 24 380

e-mail: info@ottobock.com.eg - www.ottobock.com.eg

-

Otto Bock France SNC

4 Rue de la Réunion - B.P. 11

F-91941 Les Ulis Cedex

Tél. +33 1 69188830 - Fax +33 1 69071802
e-mail: information@ottobock.fr - www.ottobock.fr

I

Otto Bock Healthcare plc

32, Parsonage Road - Englefield Green

GB-Egham, Surrey TW20 OLD

Tel. +44 1784 744900 - Fax +44 1784 744901
e-mail: bockuk@ottobock.com - www.ottobock.co.uk

[l

Otto Bock Hungdria Kft.

Tatai at 74. - H-1135 Budapest

Tel. +36 1 4511020 - Fax +36 1 4511021
e-mail: inffo@ottobock.hu - www.ottobock.hu

H

Otto Bock Adria D.O.O.

Dr. Franje Tudmana 14 - HR-10431 Sveta Nedelja
Tel. +385 1 3361544 - Fax +385 1 3365986
e-mail: info@ottobock.hr - www.ottobock.hr

-

Otto Bock Italia S.R.L

Via Filippo Turati 5/7 - 1-40054 Budrio (BO)

Tel. +39 051 692-4711 - Fax +39 051 692-4710
e-mail: info.italia@ottobock.com - www.ottobock.it
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Otto Bock Benelux B.V.

Ekkersrijt 1412 - NL-5692 AK-Son en Breugel

Tel. +31 499 474585 - Fax +31 499 476250

e-mail: info.benelux@ottobock.com - www.ottobock.nl

Industria Ortopédica Otto Bock Unip. Lda.

Av. Miguel Bombarda, 21 - 2° Esq.

P-1050-161 Lisboa

Tel.: +351 21 3535587 - Fax: +351 21 3535590
e-mail: ottobockportugal@mail.telepac.pt

1

Otto Bock Polska Sp. z 0. o.

Ulica Koralowa 3 - PL-61-029 Poznan

Tel. +48 61 6538250 - Fax +48 61 6538031
e-mail: ottobock@ottobock.pl - www.ottobock.pl

N

Otto Bock Romania srl

Sos de Centura Chitila-Mogosoia Nr. 3
RO-Chitila 077405, Jud. lifov

Tel. +40 21 4363110 - Fax +40 21 4363023
e-mail: inffo@ottobock.ro - www.ottobock.ro

|

Otto Bock Bulgaria Ltd.

41 Tzar Boris lll- Blvd. - BG-1612 Sofia

Tel. + 359 2 80 57 980 - Fax + 359 2 80 57 982
e-mail: inffo@ottobock.bg - www.ottobock.bg

000 Otto Bock Service

p/o Pultikovo, Business Park ,Greenwood",

Building 7, 69 km MKAD

RUS-143441 Moscow Region/Krasnogorskiy Rayon
Tel. +7 495 564-8360 - Fax +7 495 564-8363
e-mail: inffo@ottobock.ru - www.ottobock.ru

Otto Bock Scandinavia AB

Koppargatan 3 - Box 623 - S-60114 Norrkoping
Tel. +46 11 280600 - Fax +46 11 312005
e-mail: inffo@ottobock.se - www.ottobock.se

Otto Bock Slovakia s.r.o.

Rontgenova 26 - SK-851 01 Bratislava 5

Slovak Republic

Tel. +421 2 32 78 20 70 - Fax +421 2 32 78 20 89
e-mail: inffo@ottobock.sk - www.ottobock.sk

Otto Bock Sava d.o.o.

Maksima Gorkog bb - 18000 Ni$, Republika Srbija
Tel./Fax +381 18 539 191

e-mail: inffo@ottobock.rs - www.ottobock.rs

Otto Bock Ortopedi ve Rehabilitasyon Teknigi Ltd. Sti.
Ali Dursun Bey Caddesi - Lati Lokum Sokak

Merig Sitesi B Block No: 6/1

TR-34387 Mecidiyekoy-Istanbul

Tel. + 90 212 3565040 - Fax +90 212 3566688

e-mail: info@ottobock.com.tr - www.ottobock.com.tr

.I.

Americas

Lo

Otto Bock Argentina S.A.

Piedras, 1314 - Cédigo Postal:

RA-1147 Ciudad Auténoma de Buenos Aires
Tel. + 54 11 4300 0076

e-mail: ventas@ottobock.com.ar

Otto Bock do Brasil Ltda.

Rua Jovelino Aparecido Miguel, 32

BR-13051-030 Campinas-Sao Paulo

Tel. +55 19 3729 3500 - Fax +55 19 3269 6061

e-mail: ottobock@ottobock.com.br - www.ottobock.com.br

Otto Bock Worldwide

Otto Bock HealthCare Canada Ltd.

5470 Harvester Rd, Burlington, Ontario L7L 5N5
CA-Canada

Tel. +1 289 288-4848 - Fax +1 289 288-4837
e-mail: inffo@ottobock.ca - www.ottobock.ca

Otto Bock HealthCare Andina Ltda.

Clinica Universitdria Teleton, Autopista Norte km 21
La Caro - Chia, Cundinamarca - Bogotd / Colombia
Tel. +57 1 8619988 - Fax +57 1 8619977

e-mail: ottobock@telesat.com.co

Otto Bock de Mexico S.A. de C.V.

Av. Avila Camacho 2246 - Jardines del Country
MEX-Guadalajara, Jal. 44210

Tel. +52 33 38246787 - Fax +52 33 38531935

e-mail: info@ottobock.com.mx - www.ottobock.com.mx

Otto Bock HealthCare LP

Two Carlson Parkway North, Suite 100
U.S.A.-Minneapolis, Minnesota 55447

Phone +1 800 328 4058 - Fax +1 800 962 2549
e-mail: usa.customerservice@ottobock.com
www.ottobockus.com

Asia/Pacific

ENaa-
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Otto Bock Australia Pty. Ltd.
Suite 1.01, Century Corporate Centre
62 Norwest Boulevarde - Norwest Business Park
AUS-Baulkham Hills NSW 2153
Tel. +61 2 88182800 - Fax +61 2 88182898
e-mail: healthcare@ottobock.com.au - www.ottobock.com.au

*

Beijing Otto Bock Orthopaedic Industries Co., Ltd.
B12E, Universal Business Park

10 Jiuxiangiao Road, Chaoyang District

Beijing 100015 - P.R.China

Tel. +86 10 85986880 - Fax +86 10 85980040
china@ottobock.com.cn - www.ottobock.com.cn

Otto Bock Asia Pacific Ltd.

Suite 3218, 32/F., Sun Hung Kai Centre

30 Harbour Road, Wanchai - Hong Kong

Tel No. +852 2598 9772 - Fax No. +852 2598 7886
e-mail: info@ottobock.com.hk

Otto Bock HealthCare India Pvt. Ltd.

Behind Fairlawn Housing Society

Sion Trombay Road - Chembur - IND-Mumbai 400 071
Tel. +91 22 2520 1268 - Fax +91 22 2520 1267
e-mail: information@indiaottobock.com
www.ottobockindia.com

Otto Bock Japan K. K.

Yokogawa Building 8F - 4-4-44 Shibaura, Minato-ku
J-Tokyo 108-0023

Tel. +81 3 3798-2111 - Fax +81 3 3798-2112

e-mail: ottobock@ottobock.co.jp - www.ottobock.co.jp

Ny

Otto Bock Korea HealthCare Inc.

Beakyoung B/D 2FL - 37-22, Samsung-dong

Gangnam-gu - ROK-Seoul 135-090

Tel. +82 2 577-3831 - Fax +82 2 577-3828

e-mail: info@ottobockkorea.com - www.ottobockkorea.com

Otto Bock South East Asia Co. Ltd.

1741 Phaholyothin Road,

Kwaeng Chatuchark, Khet Chatuchark - T-Bangkok 10900
Tel. +66 2 930 3030 - Fax +66 2 930 3311

e-mail: obsea@ottobock.co.th - www.ottobock.co.th
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