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> rJr:) ~phase Socket design.
oS »ond phase — Flexible Socket

_ _h1rd phase — Volume
5-' ‘management
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~ ® Fourth phase - Interactive Socket
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- ® NSNA - Normal Shape Normal
_ ;;;-f" Alignment of Ivan Long.
= ® CAD-CAM - Contoured Adducted

Trochanteric — Controlled Alignment
Method, John Sabolich and Tom Guth.

— o UCLA CAT-CAM — Christopher Hoyt.
i e MAS Marlo Anatomical Socket.
® The New method. 09
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Compam Methods for Creating a Lateral
control of the femur —_—
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Amiputees are still n

owﬁ@;
\\

® r axible systems not truIy ﬂeX|bIe
. uId not adapt to volume changes.
uld not adapt to shape changes.

38



T
-v

] Wﬁﬁi_

o —

: o TruIy erX|bIe socket

- ® Ability to accomodate
8 volume changes

® Ability to re-direct forces
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Y — Otto Bock
e STOD Iceland 1992

“e Ossur Iceland

= Pohlig Germany

~ e Jim & Jeri Grina Texas USA
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Lo,
pistory —

PNSIYAGL0 Bock.
o rloye J(“b‘ - IC Socket.
> O3 Jr:' stem — Strathclyde university/ STOD
BRO10) Bock Silicone House course lead to an interest in
= Cuishion silicone liners.
= "Wthh lead to an interest in combining the silicone
liner and the su pport structure from a socket. Thinking
~ along the ISNY lines by replacing the plastic
inner socket with silicone a more comfortable . n®

; S\
socket could be achieved. I
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The Idea T —
—
T e Shiape or socket’should not expand outside
GSVOIUME onI allow fOr shape changes that are

\j\jJJ’]Iﬂ—‘d C SSSHaPE Canges that'e
f]0)
N rrJr ice shape changes to assist the comfort
[BVelrand! control of prosthesis, for example
f“JJ‘ fouring around the 1amstr|ngs on heel
tact and the femur to assist the
-fisf fﬂghtbearmg area and to give more control to

= ’the femur.

~ e Control of forces on one side might require
release of force/ pressure in another area (not
necessarily the opposite side)

¢ Circumferential shape change but not o R
the size. oot
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_Ihe de?ﬂ

- .

Many: wel /S to achieve this.

SRlne ou Irrent project looks at what is
SIm)| ple, affordable and available.

— ﬁ‘%.—_

® Pre-Pregs & Laminations

_~‘
—

S Iicone Rolled (extruded) & Laminated

— "-:’-”
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he Idea‘ w

——

AGVantad S_- -

° (“JJseJy" the muscle? / Soft tissues /
flfnaRs f*ru ctures.

[ S

— "ahd flexible (cushioning) in other, able to
- fluctuate as the residual limb shape
changes.
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-
AS St etchy Socket For A_‘,Am'pur.ees

- Jim & Jeri Grlna

| is an AK amputee of over 40 years. About 3 years ago, she
ty leg that she could wear around the house for house and

\We obtained a simple leg with locking knee, pylon and

r. 1 OT her, but as her arthritis began limiting her act|V|3/ she
We ht and no longer fit the socket. Our insurance would not cover
--—.<e Ket, so I began experimenting with socket design.”

——T0¢ accommodate her weight gain, I made sockets of fabric impregnated
E= - with :nrethane These were easy to fabricate and surprisingly comfortable.
;:’-: nce we developed several sockets of varying rigidity, I made a simple

pylon frame to accommodate the sockets. The frame has an adjustable
; strap on the front, permitting us to place multiple sized sockets in the
same frame. The sockets are lined with very soft urethane, which feels
like a latex surgical glove, and

the outer fabric is impregnated with firmer urethane. The two layers are
then bonded together. So far, the softer I make the sockets, jitRe
more comfortable they are.” oV
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could not walk.

ansfemoral liner,
yack — Could

“—

and walk for limited ;

_—-1Hr

ross Transfemoral liner,
-1cm above the brim —
: - could function for 3 to 4
- hours

e Simon rejected all three

Reason — Suspension failure,
socket comfortable.
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al amputee
Left Transfemoral
Right Symes
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‘

\rur“]- of volume manader
S\/51EmS haTE‘E'E‘en introduced.

J r;.j[;t-r Up
i Pne :Jl;ﬁ '-\ It
rr@ 5=
_-:5_::;; :f” ctlve Control System

=" Otto Bock — Harmony
® Rincoe Socket Fitting system (Pressure sensors)

n9

(
\\J\
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e eeds.of the.paln@aw-ﬂ%'
Aims of the ne socket System

56 achi ve a socket system that can —

...

0 J~~° ‘avallable parts of the anatomy for

& Suspension.
=——e ake weight on weight bearing surfaces.

—.."“

= ~ % T0 give as much control to the prosthesis as is

v

-~ possible.
~_® Jo give as much feed back.
® Jo improved proprioception. i

s



ihesneeds of the paitients a i-hb.
Aifs of the neW‘SGcket Sy em

gllfamputation levels there is a degree of
r.,Jl)] [y, caused by the amount of soft tissue in
GIEST Glual limb and by the conditioning of the
SJf tissuie (muscle groups).
e greater the soft tissue and the lower the
-endltlonmg, the lower the control available to
the sockets and therefore to the residual limb.

2 ly]
I1]

'

_-—
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-

Ilieneeds of the paitients andithe,.
AVmIS of the necket system

— -—

J rJowe\\/"" even in the residual limb with low soft
WISSUEN ]ume (example a Symes amputation)
WhEre there are larger areas with low tolerance
Ol ‘lntolerable to pressure. The greater the
T for cushioning and suspension.
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MOPIEMS witbéghersystefg‘ -

IHENENS no system' currently, that is interactive
alERaliowsia flow. of pressure between cells.

Or] Jy Y ‘Wlth a flexible outer socket, these are
JJF celandlc

"‘-*';E_A > are not usually custom made and not
..-_~-- mcorporated into the flexible systems.

s No monitoring of pressure.

® Cannot self inflate - All cells loose pressure
In the first 5 minutes and need
re inflation. 50"
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L nnng & ﬁoffjggtﬁ-;,

f:,, Gellsy/Asystem evenusinginegative.e
Ssure from the reverse cycle of the pump.
( 0 eflate cells with spacing materials in

e J_rr Silicone spacing materials).

© The o don the prosthesis either by inserting
& the residual limb until comfortable — or using
- :':_ f«-a conventional method to draw the residual

= limb into the prosthesis — very gentle.

o
— S

~~  ® Possible to use a lubricant to don the
prosthesis — this may help the prosthesis to
slip off again!!!
® The reverse applies for Doffing. oV
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. Silicone Pros and

‘-’-‘—

‘Pros: S | — o

| - Inexpenswe
* Easy to manufacture
e Easily available

“® Easy technique — Rolled (extruded) and
‘ - laminated

- Cons:

Skin rashes
Skin blistering (
Skin breakdown (infection) ok

{0~
Low durometer not easy to  goc*
manufacture

n9
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Problems & Solut1 NS,

Tigstei adlng Damage-can OCcur at
Pzl Crlee aI

IHENEHECHOIPRESSUNE mmm'ﬁmﬁ——-‘
riugniEls) 3‘ ) 1976

T _xrgur' Inflatable inserts need to be designed
soadlilez] 12 to spread the reguired pressure over the
Eegiiied area. Example, to control the femur.

S HIESE atly the size of inflatable inserts are probably too
==5iiall'land usually uniform in shape. This means that it

P

=Can only inflate like a balloon in one direction.

o

s By custom making the inflatable insert it should be
- possible to limit expansion in certain areas and allow
extra expansion in other areas.

e How? Using a foam/ silicone filler in the inflatable
insert that adheres to both sides of the insert. 00

® This could be a foam or strings of silicone W10
placed in the inserts. 0,0
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pe Aims of the new Inte
soﬁ@t systen’T

o
. —

SESIEPENSIon — improved.
o Volusriee control — dynamic.

0 (“Jmurr in donning, doffing, sitting, stance and
SIWINE ﬁahase

= Stance 8 Swing phase — areas of pressure change
@Hng the gait cycle to the optimum levels.

—e Dynamlc control — at all times, during the gait cycle
~and sitting.

~ o Static control — standing & sitting.
e All amputation levels — Hemi pelvectomy
to Symes. A

85



Inﬂatable Inse

Hezise) s Why, Inflatable: TT!' fits are used

4-’

-"

J r J,L].‘V to adJust for volume change

...

r AND

e O’Increase the total contact fit — Reason the patient can don

_ -_;;, * the Prosthesis relatively stress free (Pulling in ect.) To inflate
;:, = the cells to the required comfort levels and obtain the optimum
== total contact/ weight bearing fit. — This is very important when

-
-"

— = ~~ using the flexible/ Expanding socket, as the forces need to be

-
—
—

- : known and then designed for, so that the pressure contact area
= ' and best prosthetic control can be achieved.

» Low-pressure tolerance areas can be (accommodated)
cushioned by the inflatable cells.

B
o —

, )\S\(I)
W
. t0 7
A
f()s\
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ynamimnd Sta

\/,Jr],uJe— (”Jn:;unr rrss:;,J 5 — Hr‘—'““l ermoniteringr&radjustable
(olggel pries Ure system). |

BHESSUTE 1 aplng can give a map of required pressure areas for
WielSIE Ol pressures to desired areas.

ENEssure . ﬁ (welght bearing).
o Prags e out (pressure redirected to desired areas).

J_ Allo s-Hamstrmgs (gluteal muscle group) and Quads to expand and
‘contract during the gait cycle.

_s:i’ffot.ﬁeal time (depending on the sampling rate).

e

-
—

et —

Z Gait cycle

® Certain pressures always changing. 09
\\

e Need for higher pressure areas & lower pressure oV
areas and. 020
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Problems & Soluti ns.

o Al Jnr}- inserts should be able to'be'l erconnected

thicinterconnection could be isolated, if required, i.e.

InclivicltiEzlfes Immmmenﬁteﬁa@twe———l

r)rass,Jr' system It could also be using valves that some
HJ hlgher pressures than others, for example

.,.--;J“‘ a‘nual system that has valves that let in pressure or let
= -_*‘6[]t pressure. The high-pressure cells release pressure

- Into low-pressure cells and than when the pressure
‘exceeds a set level in the lower pressure cells the valves
release the pressure out of the system (as a comfort and

safety measure).

.-—"';'

-
-

’\\j)\ S\(/)
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Theimanua system -

icSkel n=' d pumpror an m‘@'lied pump (Reebok shoes, Pohlig/
QLeBOCck systemrand othgr.s) s

Lov-c ,)rsss,Jre VelVErsetingRRIeVEMnfatior
rlie H
calls

gne Aut omatlc system

eleasenvalver
IEPIESSUTe valve setting & release valve into lower pressure

-
-

3 —o
——r

== "E" rated pump — possibly a variation of a blood pressure
e 10NItor pump.

= o* The Automatic system is the same as the manual system

- —

- however should be computer controlled with a monitoring
= system, to keep pressure in the cells at the required setting
= (|nteract|ve even during the gait cycle, adjusting for standing
and sitting by monitoring these.
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Problems & Soluti NS,

Stralrie)tils t40n ofi the Resmlual limb) after infiation.
HNOWAGIOVErCOME. this, de5|gn off the inflatable
ISEISEAYSEIOTPIESSUENTIONILOSItHA TMORIEOREREN
PIESEUNE Oif the residual limb and automatically
2l djUgeele ordmg to the individual patients
req,urem- . A Blood pressure type monitor could
SEIVE N functlon This could be done at set
ILERE Is this Is part of the design that would need
= ..;Iﬂ alopment to see if it is viable. If it is, it could be
: IFasset when dealing with primary amputees and
= vascular amputees, or other patients requiring long
= term monitoring. This could be linked to a data
monitor for downloading (wireless) (a wireless
system could also be used to program each patients
system and could be used by the patient to vary
the setting as required).
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