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FINAL REPORT ( Summary )

THE UTILIZATION OF RADIATIONS FOR THE STERILIZATION OF

MEMRANEOUS TISSUE ALLOGRAFTS

The work carried out, covered several aspects of radiation

sterilization of membraneous allografts. The conclusions

reached are the following.

R

I I - The use of ultraviolet radiation(254-nm and lower) did not

£ give the results expected, although those obtained are consi-

l dered preliminary and the subject needs further investigation.

| 2.- The use of gamma irradiation at dose levels of 2.5 to 3

• Mrads, is satisfactory for the sterilization of membraneous

• allografts. The biological properties of the sterilized ma-

| terial are excellent, although the antigenicity is still an

• open question.

s 3.- Sterilisation with gamma radiations, definately affects

the mechanical properties of the sterilized material, as well

as permeability. The tensile strength is lowered while per-

meability is increased.

4.- The use of detergents binding to macromolecules was stu-

died, in order» to develop a method for protecting the tissue

from radiation damage. Cetylpyridinium chloride monohydrate

(OPO) an<? dodecylbenzyltrimethylammonium chloride (DBTAO),

bind to anionic sites of mucopolysacharides and act as energy

scavengers during gamma irradiation. These compounds are suc-

cessful energy absorbers. They protect the membranes from

radiation damage. This method of protection could have pra-

ctical application.
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5.- Experiments were carried out to investigate uiorphologi-
cal changes occuring to a variety of tis"sues, because of
irradiation. The first tissue to be investigated was peri-
pheral nerve. Doses up to A Mrads. were given and the alte-
rations observed wy?e, rearangement of the epineural con-
nective tissue, condensation of the endoneural connective
tissue and dilatation of the intratrabecular spaces con-
taining the fibres.

6r»-In general the findings show that the sterilization of

biological membranes with gamma irradiation using doses of

up to 5 Mrads is a very satisfactory method for the steri-

lization of the material, since it does not seriously alter

the biological properties of allografts. As for the changes

of the mechanical properties, this is is not considered to

be a serious draw back, because the membraneous allografts

cover surgical needs where the mechanical strength is not

of paramount importance.

7.- Finally a more extensive study of the antigenic proper-

ties of irradiated membraneous allograftn should be unde-

rtaken, and this is considered to be only a part of the

overall vue of the problem of transplantation of gamma rays

sterilized tissues. The group will continue the work along

these lines.
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