
Technical Note: 

ORTHOSIL Silicone Gel for Pads 
and Soft Insert Liners 
Lynette K. Black, R.T. (P) 

INTRODUCTION 
Before b e c o m i n g conce rned wi th the 

funct ional c o m p o n e n t s of p ros theses and 
thei r a l ignment , w e mus t first address the 
connec t i on b e t w e e n b o d y and pros thes i s . 
" C o n s i d e r a b l e forces are i n v o l v e d in 
s t and ing and w a l k i n g " 1 w h i c h mus t b e a b ­
so rbed b y the p ros thes i s , and mos t i m ­
portant ly, b y the interface b e t w e e n the soft 
t i s sues o f the res idual l i m b and the pros­
thet ic socket . " T h e s e soft t i s sues will b e 
deformed and displaced b y the external 
f o r c e s , " 1 affecting the pros thes i s . D u r i n g 
cas t ing , and through socket des ign , these 
soft t i s sues are purpose ly manipu la ted and 
shaped . T h e s e external forces and the 
forces resul t ing from m o v e m e n t o f the 
h u m a n b o d y are taken in to cons ide ra t ion 
in the des ign of the pros thet ic socket . 

In the major i ty o f cases , ampu tees can 
tolerate these forces if they have a wel l 
fitted socket , w i th or w i thou t a soft inser t 
l iner . H o w e v e r , there are a lways excep ­
t ions . E v e n wi th conven t iona l inser ts o f 
lea ther , k e m b l o , or po lyure thane foam 
mater ia l s , pa t ients w i th ex tens ive scar t is­
sue , sk in grafts, o r m i n i m a l t i ssue cover ing 
o f the ske le ton m a y requi re s o m e t h i n g spe ­
cial to p reven t t i ssue b r eakdown . 

SILICONE GEL 
W h e n s i l icone gel w a s in t roduced , its 

u n i q u e proper t ies s e e m e d to b e ideal to 
m e e t the specia l needs o f these amputees . 

S i l i cone gel is a semi-f lu id mater ia l that 
wil l ma in t a in a cons tan t vo lume . Pure s i l i ­
cone gel padd ing provides an excel lent 
w e i g h t - b e a r i n g suppor t . 2 W h e n used to 
fabricate soft inser t l iners , it can he lp a b ­
sorb external forces b y a l lowing m o v e m e n t 
w i th in the gel , ra ther than b e t w e e n the 
skin and the socket o r l iner . 

A l though s i l icone gel has m a n y excel lent 
charac ter i s t ics , there have b e e n s o m e dis ­
advantages w i th us ing it. Previously , it re­
qu i r ed a compl ica ted fabr icat ion t e c h n i q u e 
w h i c h took a great deal o f t ime . S i l i cone gel 
w a s often b o n d e d or in jected b e t w e e n 
layers of leather . The re were p rob lems of 
durab i l i ty . D e l a m i n a t i o n w o u l d o c c u r 
b e t w e e n the lea ther and the s i l i cone . 
S o m e t i m e s , if the leather were not sealed 
properly, the s i l i cone gel leaked through 
the l iner. After repeated weigh t -bear ing , 
there also w a s a t endency for the s i l icone 
gel to migra te , thus n o longer p rov id ing 
protec t ion for those areas w h e r e it m a y b e 
needed mos t . 

A NEW APPROACH 
T h i s article wil l desc r ibe a n e w product 

and a s impl i f ied fabr icat ion t echn ique for 
s i l icone gel padd ing and soft inser t l iners . 
T h e product is O R T H O S I L S i l i cone G e l , 
avai lable from O T T O B O C K O r t h o p e d i c 
Industry. 



PROPERTIES OF ORTHOSIL 
O R T H O S I L Si l icone Gel cons i s t s of two 

l iqu id c o m p o n e n t s wh ich are c o m b i n e d to 
fabricate a socket inser t l iner or padd ing . 
O R T H O S I L was developed so that its phy­
sical and chemica l proper t ies wou ld mee t 
the special r equ i r emen t s of the pros the t ics 
field. Advantages inc lude : 

1. It does not irritate the skin and is phy­
siological ly non toxic. 

2 . D u e to its special molecular s tructure, 
i ts mechan ica l proper t ies are s imilar 
to the phys ica l character is t ics of s u b ­
cu taneous t i s sue . 

3. There should no t b e any p rob lems 
wi th migra t ion of the O R T H O S I L 
S i l i cone Gel L iner . The L ine r can b e 
w a s h e d wi th mi ld soap and wate r and 
tempera tures up to 356°F will not 
h a r m it. 

4 . O R T H O S I L S i l i cone Ge l is avai lable 
in two different types. O n e produces 
a f lexible product and is used for the 
fabr icat ion of soft inser t l iners . T h e 
o ther p roduces a more firm product , 
w h i c h m a y be used for end pads and 
distal end-bearing cushions for Symes 
and knee -bea r ing socke ts . The flexi­
b le s i l icone and the more firm si l i ­
cone can b e m i x e d toge ther in vary ing 
amoun t s before add ing the catalyst , to 
achieve vary ing degrees o f dens i ty 
and elast ici ty. 

FABRICATION 
TECHNIQUES 

To fabricate an O R T H O S I L s i l icone gel 
be low knee socket l iner , prepare the plaster 
pos i t ive mode l the s a m e w a y as y o u w o u l d 
for l amina t ion . U s e PVA shee t ing as a 
par t ing agent for dry plaster mode ls . To 
seal wet plaster mode l s , use a par t ing lac­
que r and then PVA Shee t i ng . D o not get 
talcum p o w d e r on the outs ide of the PVA. If 
ta lcum powder is abso rbed into the s i l i ­
c o n e , it wi l l reduce the sheer s t rength of the 
s i l icone gel . 

To m a k e a distal end -bea r ing c u s h i o n in 
a socket l iner, a plast ic mold in the shape o f 
a cup is avai lable . Spray the mo ld wi th 
s i l icone spray and then pull it over the dis-

tal end of the plaster pos i t ive mode l (Figure 
1) . 617H44 S i l i cone Ge l and 617H45 O R ­
T H O S I L Catalyst are carefully measu red b y 
we igh t . T h e mix ing propor t ion is n ine 
parts of s i l i cone gel to one part o f O R T H O ­
SIL catalyst . T h e l iqu id c o m p o n e n t s mus t 
b e thoroughly m i x e d wi th care , yet not 
w h i p p e d . 

T h e mixture is then poured into the 
o p e n i n g in the top o f the distal end pad 
mo ld (Figure 2 ) . To make a pull sock hole in 
the socket l iner , sand a 4 m m thick, 3/4 inch 
wide p iece of po lye thy lene to the con tour 
of the distal end of the plaster mode l . Insert 
this po lye thy lene p i ece vert ically in to the 
o p e n i n g in the distal end pad mold (Figure 
3 ) . A b igge r slot can b e made for pat ients 
w h o m a y have t rouble r emov ing the pull 
sock. After about 45 minu t e s , the s i l i cone 
mixture wil l vu lcanize so that the mold can 
b e r e m o v e d . 

Figure 1: A plastic mold in the shape of a cup is pulled 
over the distal end of the positive model. 



Figure 2: The liquid component mixture is poured 
into the opening at the top of the distal pad mold. 

Figure 3: To create a pull sockhole, a polyethylene 
tube is placed through the opening in the distal end 
pad mold. 

If the s i l icone gel l iner is fabr icated im­
media te ly after the end -bea r ing cush ion , 
the O R T H O S I L wil l chemica l ly b o n d to i t­
self. O R T H O S I L wil l not adhere to i tself 
after abou t three hours , w h e n the vulcani­
zat ion process has b e e n comple ted . If you 
w a n t to b o n d ano ther layer of s i l icone to an 
ex is t ing o n e , a special b o n d i n g agent 
6 1 7 H 4 6 mus t b e pa in ted on the surface. 

In preparat ion of the gel inser t , s ix layers 
of elastic s tockinet te are used in the layup 
and then an outer PVA b a g is appl ied. U s e 
only 623T13 Elast ic S tock ine t te for fabr ica­
t ion of the s i l icone gel l iner . O n l y this elas­
tic s tockinet te has b e e n special ly w o v e n 
and treated to b e compa t ib l e wi th O R ­
T H O S I L s i l icone gel. T h e elast ici ty of the 
s tock ine t te a l lows s t re tch circumferentially, but not l eng thwise . 

W e i g h out and m i x thoroughly n i n e 
parts to one respect ive ly o f 617H43 O R ­
T H O S I L S i l i c o n e Ge l and O R T H O S I L 
Catalyst . A special Caucasian p igmen t 
pas te is avai lable for O R T H O S I L . O n l y this 
p igmen t can b e used wi th O R T H O S I L . 
Immedia t e ly pour the s i l icone mixture into 
the o p e n i n g of the PVA bag . D o not 
evacuate the air from the layup before 
pour ing in the s i l icone gel . S q u e e z e the 
bu lk of the O R T H O S I L into the layup at the 
distal end of the mode l . T ie off the PVA bag 
around the polye thylene p iece , still found 
in the distal end pad, and turn on a light 
vacuum. Invert the plaster positive model to 
a position of about 130° to allow the air to be 
evacuated ahead of the gel (Figure 4) . Distrib­
ute the mixture slowly, and return the cast to 
a vertical position. 

W h e n the s i l icone gel b e g i n s to vul­
can ize , d is t r ibute the mixture to the b o n e y 
p r o m i n e n c e s o r any o ther areas that r e ­
qu i re extra padd ing . O n c e vulcaniza t ion 
beg in s , the s i l icone gel mix ture does not 
shift eas i ly and it wil l r ema in w h e r e it is 
d i s t r ibu ted w h e n fully vulcanized . 

At a room tempera ture o f 70°F the vul­
can iza t ion process should b e comple ted in 
about two hours . The s i l icone gel l iner can 
b e r emoved and spr inkled wi th ta lcum 
p o w d e r on the ins ide and outs ide . T h e 
proximal b r im should b e t r immed us ing a 
pair of sharp sc issors , as sand ing will ex ­
pose f ibers o f the s tockinet te (Figure 5 ) . 



Figure 4: Invert the positive model to allow air to evacuate ahead of the gel. 

Figure 5: The completed gel insert should be trimmed 
with a pair of scissors to avoid a rough finish. 

O R T H O S I L s i l i cone gel can b e used for 
cus tom padd ing too. It could b e especia l ly 
useful as a toe filler for amputa t ions o f the 
forefoot. It can b e used for an e n d b e a r i n g 
cush ion in a S y m e s socket , and for ischial 
seats and anter ior above knee socket 
b r i m s , vir tually a n y w h e r e w h e r e pressure 
po in t s could cause p r o b l e m s . 3 W h e n fab ­
r icat ing pads , prepare t he plaster pos i t ive 
mode l in the same m a n n e r as s ta ted previ ­
ously, and use s i l icone spray as a par t ing 
agent . 

SUMMARY 
T h e m a n y u n i q u e proper t ies of s i l i cone 

gel have b e e n found to b e o f great benef i t to 
ampu tees w h o s e res idual l i m b s have a 
large a m o u n t of scar t i ssue , sk in grafts, o r 
m i n i m a l t issue cover ing the skele ton. S i l i ­
cone gel has also b e e n used in sports pros­
theses , w h e r e greater stress is p laced on the 
res idual l imb than in normal dai ly ac­
t iv i t ies (sports such as h ik ing , sk i ing , 
racquetbal l , and t enn i s ) . 



W i t h the deve lopment of O R T H O S I L 
silicone gel a n d the accompanying 623T13 
elastic stockinette, the fabrication process 
for padding and soft insert liners is rela­
tively quick and easy. The lamination 
technique does not require the use of 
leather, and the problems of migrat ion , 
sealing, and bonding are e l iminated. 

O R T H O S I L silicone gel should prove to 
be beneficial in fitting special problem 
cases. 
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