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INTRODUCTION 
Dur ing the early 1970 ' s , v a c u u m forming 

h igh t empera ture shee t plast ics was in t ro
duced and s u b s e q u e n t l y p ro mo ted as an 
effective fabr ica t ion process for or thot ics 
and pros the t ics . F o r m i n g the hot plast ic 
over a modi f i ed pos i t ive mold is not a 
p rob l em in mos t cases , w h e n vacuum is 
ut i l ized to comple te the p rocess . N o r is 
fo rming the ho t plast ic over small sec t ions 
of soft p las t ic pads , such as p las t izote , a 
difficult task. 

H o w e v e r , w h e n a t t empt ing to vacuum 
form the r igid plast ic over a con t inuous soft 
interface (Aliplast 4E,® plas t izote) the 
p rob l em of total contac t and adhe rence o f 
the r igid plast ic to the soft interface m a y 
ar ise . T h i s art icle wi l l sugges t an al terna
t ive t e c h n i q u e u t i l iz ing the Nyser t Sleeve® 
in the v a c u u m forming process placing the 
s leeve b e t w e e n the r ig id shee t plast ic and 
the c losed cell po lye thy lene foam interface 
(Figure 1 ) . 

Figure 1. Below knee and above knee Nysert® Sleeve. 



PROCEDURE 
T h e fol lowing are r e c o m m e n d e d s teps in 

fabr icat ion of a P T B non-ar t icu la ted total 
contact fracture o r thos i s us ing the Nyser t 
Sleeve®: 

• Prepare mode l for pos ter ior poly
propylene v a c u u m forming (note: it 
will b e a s s u m e d b y the reader that all 
p rocesses desc r ibed in the art icle refer 

to the use of the h a n d drape mold ing 
p rocess ) . 

• After the plast ic has cured adequate ly , 
the pos te r io r sec t ion is r e m o v e d for 
the f in i sh ing p rocess and placed back 
on the pos i t ive mode l w h e n com
ple ted. 

• Place o n e Nyser t Sleeve® over the 
pos te r ior po lypropy lene sec t ion on 
the mode l (Figure 2 ) . 

Figure 2. (left) First, the 
be low knee sleeve aids 
i n ho ld ing posterior 
section on the posit ive 
model . A second sleeve 
aids i n the vacuum-
forming process for the 
anterior Aliplast® 
l iner. 

Figure 3. Vacuum is used to complete fo rming process. 



Figure 4. Placing the second sleeve should be accomplished by apply ing considerable tension 
so the anterior l iner and posterior strips are securely he ld in place. 

Figure 5. The process is completed w i t h o u t fear of air pockets between the l iner and r ig id plastic. 

pos te r ior protec t ive s tr ips (Figure 4 ) . 
Plas t izote or Al iplas t scraps m a y b e 
u sed as protec t ive s tr ips . 

• V a c u u m form e i the r po lypropylene or 
polye thylene over the l iner (note : 
plastic should be hea ted two minu te s 
longer than normal to assure pe rma
nen t adhe rances b e t w e e n the soft 
interface and the po lypropylene or 
po lye thy lene) (F igure 5). 

• After the an ter ior form has adequate ly 
cured , the anter ior sect ion is r emoved 
from the mode l . Excess shea th mate -

• Form the an te r io r Aliplast® 4 E , o r 
s imi la r mater ia l , l iner over the mode l 
(vacuum is op t iona l ) . A 3 / 1 6 " or 1/4" 
th ickness is r e c o m m e n d e d for the 
l iner (Figure 3 ) . 

• R e m o v e the Aliplast® l iner and t r im 
exces s ma te r i a l , a cco rd ing to t he 
prac t i t ioner ' s cr i ter ia . 

• Place the an ter ior l iner back on the 
mode l (note : do not glue the foam 
l iner on to the m o d e l 1 ) . 

• S imu l t aneous ly place a s econd Nyser t 
Sleeve® over the Aliplast® l iner and 



rial is r e m o v e d along the edge of the 
l iner (Figure 6) , and the anter ior sec 
t ion is f in i shed b y smoo th ing the 
plast ic edges , t he reby comple t ing the 
p rocess . 

ADVANTAGES 
• Holes do no t have to b e p u n c h e d 

th rough the c losed cell po lye thy lene 
interface to allow for a i r f l o w . 1 (Fig
ure 7 ) . 

• T h e soft interface does not have to b e 
glued to the m o d e l . 2 

• Potent ia l air pocke t s are e l imina ted 
b e t w e e n the soft interface and r igid 
plast ic . 

• T i m e is saved in fabr ica t ion. 
• C o s m e s i s and qual i ty are improved . 

DISADVANTAGES 
• The re is a s l ight increase in cos t due to 

the purchase of the s leeves . 
• V a c u u m must b e u sed dur ing the 

forming process . 

Figure 6. An extremely sharp knife is required to 
remove excess material neatly. 

Figure 7. Awls, scribes, and rollers do not have to be 
used in this process. 

Figure 8. BK Nysert® sleeves may be used in fab
ricating the "lively orthosis." Finishing the edges has 
not been a problem. 



OTHER APPLICATIONS 
T h e Hospi ta l of the Unive r s i ty of Penn

sylvania ( H U P ) Or tho t i c s /P ros the t i c s lab 
uses this t e c h n i q u e in the fabr ica t ion pro
cess o f o ther projects such as the " l ive ly 
o r t h o s i s " (Figure 8) , full l iners for knee or
thoses , K A F O ' s wi th full or partial l iners , 
upper ex t remi ty E W H O ' s , W H O ' s w h i c h 
r equ i re full l iners (Figure 9) , and occas ion
ally for the plast ic th igh sec t ions of be low 
knee p ros theses w i th knee j o in t s . Vir tual ly 
any project w h i c h requ i res a soft c losed cell 
foam (e.g. Aliplast®) interface can benef i t 
b y ut i l iz ing this t e c h n i q u e , especia l ly 
w h e n the surface area to b e covered is in
creased . T h e greater the surface area, the 
more advan tageous is this t e chn ique . 

A n excep t ion to this pract ice m a y b e in 
the fabr icat ion of the plast ic T L S O . W e 
have l imi ted expe r i ence in applying this 
p rocedure at the presen t t ime , s ince our 
plast ic T L S O ' s are fabr icated ut i l iz ing 
Surlyn® plast ic . 

CONCLUSION 
T h e H U P Or tho t i c s /P ros the t i c s lab has 

used this t e c h n i q u e for five years . W e feel 
that cosmes i s has b e e n improved and er
rors in the forming process have a lmost 
been e l iminated Occas iona l ly the rigid 
plastic does not adhere to the Aliplast® 
foam; however , this happens w h e n the 
rigid plastic is not hea ted for the proper 
length of time. For those pract i t ioners and 
technic ians w h o work extens ive ly with 
sheet plastic and soft interface combina 
t ions, this t echnique is r e c o m m e n d e d as an 
effective way to improve product quali ty 
a n d pat ient care . 
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Figure 9. An elbow fracture orthosis with a full anterior and posterior liner. 


