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Braces and splints that apply supporting and corrective forces to the
human body have traditionally been covered with various types of leather.
At present, however, good leather hides are becoming very expensive and
difficult to obtain. The problems involved in using leather have motivated
research in the use of plastic materials and new covering processes to replace
leather coverings. Ten years ago a polyvinylchloride-based material called
plastisol was introduced as a covering material for hand splints. Since then
this process has been used both experimentally and clinically at the Univer-
gity of Michigan Medical Center.

The effectiveness of a plastisol covering on hand splints led us to in-
vestigate the use of this material on other items such as back braces and
leg-brace bands. Our first coating formulation was limited in application
because of its high coefficient of friction and uncontrollable density, and
the fact that no well-defined criteria for the coating process had been estab-
lished. However, there remained the desirability of a smooth, encapsulating
covering that could be applied simply by dipping the heated brace in the
liquid material. Therefore a study was undertaken to characterize plastisol
in detail and to perfect the dipping process. The resulting procedure is being
effectively used on back braces, leg bands, pelvic bands, mouth sticks, hand
splints, and brace straps. Clinical applications over the past five years tend to
confirm the usefulness, acceptability, and advantages of this plastic covering.

I. PLASTISOL MATERIAL DESCRIPTION

A. Chemical Composition and the Fusion Process

Plastisol consists of a dispersion of fine vinyl resin particles in a plasti-
cizing oil. Vinyl dispersion describes the nature of the material and the
process by which the liquid plastisol is made. The resin particles absorb some
of the plasticizer at room temperature and are held in suspension. When the
resin is heated, the absorbing action is rapidly increased. Plasticizers remain
in the plastisol material after fusion and import a flexible nature to the
material.

These vinyl dispersions have additives such as light and heat stahilizers,
pigments if color is desired, fillers, and other modifiers. Since plastisols have
no solvent or water to evaporate, they are relatively simple to use and do not
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require elaborate venting of the curing oven. The plastisol formulations are
stable for long periods at room temperature. Cans of liquid plastisol will not
dry out or “skin over” during long periods of storage, even if left uncovered.

Dipping, i.e., immersion of an object in the liquid, is one of the oldest
production methods used with vinyl dispersions. Dipping is divided into two
types: hot dip and cold dip. Hot dipping is usually the simpler of the two
methods and has been used in this study. Cold dips are generally used for
objects such as wire baskets which will not hold as much heat as is required
in the hot dip method. A special formulation is required if the material is
to be cold dipped.

In hot dipping, heat transfer from the heated metal piece to the room
temperature liquid causes the formation of a gel coat on the metal part. The
thickness of the gel coat depends on the amount of heat transfer. The gel coat
thickness can thus be controlled by the thickness and temperature of the object
being coated. This gel coat has little or no mechanical strength because it
is formed by swelling of the resin particles by absorption of the surrounding
plasticizer. The swollen resin particles are then held together by physical
contact only. Because the resin particles are not fused together, the gel coat
is weak and crumbly, much like a piece of cheese. When the coated part is
placed in the curing oven, however, the particles of resin fuse into a tough
thermoplastic material, with the plasticizer acting as a lubricant between the
vinyl molecules. The relative amount of plasticizer in the composition deter-
mines the flexibility of the product. Insufficient curing time or temperature
will not fuse all the resin particles, leaving part of the plastisol in the crum-
bly gelled state. Over-curing due to excessive temperature or prolonged cur-
ing times causes a partial degradation of the material and alters its appear-
ance and physical properties.

B. Physical Properties of Plastisol

Because the strength of the foamed plastisol is much lower than the
regular plastisol, care should be taken to use this material only when a
compressive force situation exists. The foamed material is not suitable for
a tensile or shear force situation.

Cost and weight are two additional factors affecting the practicality
of plastisol as a brace covering. Several brace parts were covered with
leather or plastisol and the part weights compared. A band from a leg brace
required 40 grams of regular plastisol to give the same covered size as 25
grams of sewn leather and felt. Thus, a plastisol covered brace is heavier
than a leather covered brace if the covering volumes are equal since regular
plastisol is more dense than leather. A brace properly covered with plastisol,
however, will have less volume of covering than a leather covered brace. The
plastisol need not extend 4" to 14" hevond the load bearing metal frame-
work to allow for stitching as does leather. A narrower band may be used
with plastisol because of the excellent surface continuity compared with the
rough broken surface produced by stitching of the leather covering. There-
fore, a plastisol covered brace can be equal in weight or only slightly heavier
than a similar leather covered brace.

The cost of plastisol is approximately $10.00 per gallon or $1.00 per
pound. The material cost for the leg band previously mentioned is thus less
than 10 cents, only a fraction of the cost of leather covering. The time
required for applying the plastisol to a single band is similar to that re-
quired for sewing of a leather covering. Plastisol’s labor saving advantage
becomes highly significant when an assembled brace is coated. It requires
no more time to heat, dip and cure a complete brace than a single part. The
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