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An Experimental Study ,with Tantalum. 

HENRY M. CARNEY. (Introduced by J. C. Burch.) 
From the Department of Surgery, Vmderbi l t -  Nedical School. 

Venable, Stuck and Beach’ introduced 
vitallium into surgery. This metal is an alloy 
of cobalt, chromium and molybdenum. While 
widely used and excellently tolerated by tis- 
sue, it has certain metallurgical disadvantages. 
I t  cannot be drawn into wire and cannot be 
worked in the cold state. This necessitates 
casting. For these reasons, a survey of other 
metals was undertaken, and on account of its 
properties, the element tantalum was selected. 
Its atomic weight is 181.4; atomic number 73. 
The metal is characterized by a marked, re- 
sistance to chemical corrosion, being attacked 
only by hydrofluoric acid and concentrated 
alkalis. I t  is ductile and malleable in the 
cold state. Due to these properties, it seemed 
ideal for certain surgical procedures. 

Samples were obtained from the manu- 
facturer,* and after a few preliminary experi- 
ments i t  was used clinically. These early ex- 
periences were so satisfactory that its use has 
been continued. Publications of the results, 
however, have been withheld until further 
clinical and experimental evidence was ob- 
tained. Burke2 reported on 34 clinical cases 
in which it was used as a suture material. 
Recently, Pudenz? has found the metal of 
great advantage in neurosurgery. Our clinical 
data will be reported elsewhere. The purpose 
of this communication is to report certain 
observations on the reaction of the tissues of 
dogs to tantalum. 

Method. Tantalum plates and screws were 
weighed and aseptically applied to the tibia 
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of dogs and were allowed to remain from 30 
to 108 days. In addition, tantalum plates 
were buried in the abdominal wall of dogs. 
For comparative purposes a limited number 
of screws and plates of iron, galvanized tin 
and brass were used. At the termination of 
the experiment the animals were X-rayed and 
the metallic implants removed and weighed. 
The condition of the surrounding tissues was 
carefully noted and specimens removed for 
microscopic study. 

X-ray  Observations. The density of the 
bone adjacent to the tantalum plates was in- 
creased. There was also an increase in density 
along the shafts of the screws. In the animals 
with iron and brass screws there was a de- 
crease in density and rarefaction as early as 
30 to 32 days. 

Weight Changes. These changes are shown 
in the accompanying table. 

Gross Appearance of the Tissue. Surround- 
ing the tantalum there was a thin film of shiny 
fibrous tissue. In no instancce was discolora- 
tion present. Beyond the film the tissues ap- 
peared normal. The periosteum of the bone 
adjacent to the tantalum plates was thickened. 
Around the iron there was a definite, but 

slight brownish discoloration. Brass produced 
a greenish discoloration and marked edema. 

Microscopic Appearance of Tissue. The 
thin film of shiny tissue surrounding the 
tantalum plates was seen to be composed of 
fibroblasts. No edema and no inflammatory 
changes were noted. Sections of the decal- 
cified bone showed no change in the bone 
substance and a small fibrous capsule adjacent 
to the periosteum. Sections of tissue exposed 
to other metals exhibit varying degrees of tis- 
sue reaction to the foreign body. Galvanized 
tin showed a large deposit on the plate, but 
only small amount of increase in the fibrous 
tissue about the plate. Brass showed an ex- 
treme tissue reaction with edema, fibrin de- 
posit and cellular infiltration. Sections of 
tissue surrounding brass and iron show large 
amounts of metallic deposits. 

Conclusions. Tantalum implanted in soft 
tissues is encapsulated by a thin layer of 
fibrous tissue. On the surface of the bone a 
similar reaction is observed, and in addition, 
X-ray reveals an increased density in the 
underlying bone. The metal is apparently 
well tolerated by tissue. 
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A Microtome Sectioning Technique for Electron Microscopy Il lustrated 
with Sections of Striated Muscle. 
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duced by S. Mudd.) 

From the Zoological Laboratory,  Universi ty  of Pe?i nsylvanin, Philadelphia; RCA Laboratories, 
Camden, N .  J. ,  and Biological Laboratories, Dziquesne Universi ty ,  Pi t tsburgh,  Penn.  

The preparation of histological and cyto- 
logical sections for study with the electron 
microscope presents several difficulties. These 
are due chiefly to the necessity of drying and 
to the low penetrating power of e1ectrons.l 
The distortion commonly attendant on air- 
drying can be obviated by vacuum-drying in 
the frozen state. The low penetrating power 

* RCA Fellnw of the National Research Council. 
Present address : Johnson Foundation, University 
of Pennsylvania. 

1 See any recent article on electron microscopy. 

of electrons is more serious since for high 
resolution electron micrographs it has been 
found that sections must be less than 0.25 p 
and preferably less than 0.1 p thick? von 
Ardenne? has described a method, but, judg- 
ing from the one micrograph published, his 
sections were not sufficiently thin for good 
resolution or adequate penetration. The 
present paper describes a technique by means 

2Richards, A. G., Jr., and Anderson, T. F., 

3Z.  wiss. Mikr. u. mikr. Tech., 1940, 57, 291. 
J .  Morph., 1942, 71, in press. 


