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ABSTRACT OF THE DISCLOSURE

A means for preventing blood clots and the like which
are occasioned by leaving a medical device such as a
catheter or needle in a body for long periods of time in
the form of a flexible or rigid obturator comprising a
metal (aluminum, magnesium, etc) high in the electro-
chemical series, containing wire or probe which fits into
a needle or catheter and generates a negative voltage and
produces a soft gel to inhibit clot formation. An electro-
chemical arrangement and a circuit provide means for
establishing a selected voltage within the tissue which
prevents clot formation and also generates a gel. Also
provided is a method for minimizing coagulation of blood
about a medical device partially inserted into a medically
formed opening in body tissue.

The present invention is a continuation-in-part of ap-
plication Ser. No. 547,479, filed May 4, 1966, and now
abandoned.

The present invention relates to blood clotting and

more particularly to a means and method for preventing |,

obstruction of surgical appliances which have passage-
ways that carry blood within such passageways. For ex-
ample, hypodermic needles used for withdrawing blood
from the arterial or venous system of the body are often
clogged by blood clots if left in the body over a prolonged
period of time.

Blood clotting in narrow passages of surgical appliances
has long been a problem. Particularly when blood is to
be drawn from an individual at periodic intervals over
time spans of eight or more hours, difficulties have been
encountered. Frequently, it is necessary to repeatedly
introduce conventional hypodermic needles into the
venous or arterial system at the preselected time periods
in order to draw blood samples. If a hypodermic needle
of a conventional type is introduced into the blood vessels
and left in the body while not used for passage of fluids
between the preselected times, clotting of blood within
the needle shaft and outside of it at the tip obstructs the
passageway. It has been unsatisfactory to introduce a
hypodermic needle and use it as a tap at presslected
times in an individual for that reason. For the same rea-
son, hypodermic needles cannot be left in the body and
used to introduce medicants at preselected time intervals
since it is found that the needle is obstructed in relatively
short times if this is done. Thus, a patient must often
be subjected to repeated needle punctures in many medi-
cal procedures.

Tt is known that blood clotting occurs by a series of
involved chemical reactions which start as soon as the
blood comes into contact with damaged tissue or some
foreign surface such as a conventional stainless steel
hypodermic mneedle. Soluble protein, ie., fibrinogen, is

changed into an insoluble protein form known as fibrin.

The fibrin precipitates in the blood and first forms a
thrombus which later becames hard and tough after
which a serum is forced out of the clot. Thus, the clot
which normally obstructs conventional stainless steel
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hypodermic needles is a protein mass which often forms
several minutes after blood remains stagnant in a shaft
passageway of a hypodermic needle or forms surround-
ing the needle tip.

An important feature of this invention is to provide
a means for use in contact with blood which prevents
obstruction of a blood passageway by clotting over long
periods of time.

Another object of this invention is to provide a means
in accordance with the preceding object which is inex-
pensive and is particularly adapted for use in hypodermic
needles which can be introduced into an individual and
left therein as a tap or inlet passageway to the blood
system over long periods of time.

Still another object of this invention is to provide a
means in accordance with the preceding object which
substantially reduces the discomfort to an individual nor-
mally encountered when a hypodermic needle is subcuta-
neously introduced into a blood vessel.

Still another object of this invention is to provide a
means in accordance with the preceding objects which
can be used with conventional surgical appliances such
as catheters, hypodermic syringes, blood transfusion bot-
tles, scalp vein needles and the like, as well as in a variety
of medical procedures such as multiple drug infusions,
interrupted IV drippings, and multiple blood tests such
as a glucose tolerance test.

Still another object of this invention is to provide a
method for preventing obstruction of hypodermic needles,
blood conduits or other surgical devices which have pas-
sageways exposed to blood.

In the present invention there is provided a means for
generating a negative potential at the locus of a foreign
body which is exposed to blood. Preferably associated
with this negative potential is a means for generating a
clot inhibiting material at the locus of the foreign body.
This may comprise a gel which presumably comprises an
oxidized product, preferably a combination of magnesium
and aluminum hydroxide. In an alternate embodiment
the clot inhibiting material may comprise an alkaline pro-
ducing emulsifying-like material; if we consider the blood
as an emulsion.

In the preferred embodiment of the invention, the
means for generating a negative potential comprises an
aluminum alloy member. This member is arranged to
become a source of negative potential when it comes
into contact with blood and tissue. Over a period of time
a clot inbibiting material forms about the member. This
takes the form of a gel. It is believed this gel comprises
an oxide which subsequently hydrolizes into a hydroxide.
The gel interferes with the formation of clots, acts as a
relaxant or local anesthetic, acts as an emulsifier to
stabilize the blood and inhibits bacterial growth.

The invention may have a number of specific appli-
cations. For example, it may be used to prevent clotting
in a hypodermic needle which is left in the blood. In
this preferred embodiment the needle is preferably formed
of stainless steel and an aluminum alloy obturator is
introduced into the needle with the end of the obturator
projecting through the needle when the needle is not in
use. The aluminum alloy obturator develops a negative
charge in the order of magnitude of —.7 to —.85 volt
with respect to tissue. The charge tends to repel negatively
charged blood cells and platelets, thereby interfering
with normal clotting. A gel of the type described above
is also formed to function as indicated.

In another specific embodiment, a hypodermic needle
having a hollow shaft comprises a metal such as
aluminum. The aluminum forms an oxide at the surface
of the needle shaft which oxide in turn forms a hydroxide
on exposure to water or blood. The oxidized product
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forms as a gel on the surface of the needle when exposed
to the blood, and the gel prevents obstruction. Prefer-
ably, the needle is composed of a combination of at least
two metals such as aluminum and magnesium where
the magnesium is more reactive than the aluminum and
forms magnesium hydroxide. The magnesium hydroxide
has a high pH in the alkaline range which provides for
some degree of self-sterilization of the needle and has a
proteolytic action tending to emulsify blood rather than
permit buildup of clots within the needle shaft or in its
vicinity. The corrosion mechanism of both aluminum
and magnesium will leave the needle negatively charged
with respect to the body,-and the negative charge aids
in repelling blood particles from the vicinity of the
needle. : N

The means of the present invention can be used by
superimposing a negative charge on a needle. When a
hypodermic needle made of any metal exposed to blood
is negatively charged, the walls of the needle shaft repel

normally negatively charged blood particles preventing ¢

clot formation adjacent the inner and outer walls.

The present invention also contemplates an improved
obturator of flexible design which is especially useful
in connection with catheters that extend into the body
and require a great deal of flexing.

“Foreign €lement” as defined herein means a conduit
such as a needle or catheter adapted to be partially
contained in a body for the purpose of flowing blood
to or form the body or other fluids to or from blood
vessels. “Physiologically non-toxic” ~or “substantiaily
physiologically non-toxic” as used hkerein in connection
with the described or claimed components or material
is intended to indicate such components or material are
intended to indicate such components or material are
non-toxic to thé tissue to which they are exposed in
the quantity or volume and for the time periods normally
involved in connection with apparatus of the type de-
scribed. - )

The present invention provides a means for preventing
formation of blood clots about a foreign element such
as a hypodermic needle or catheter inserted in and main-
tained partially within a body and in contact with tissue.
This means includes a non organic, physiological non-
toxic member positioned immediately adjacent the for-
eign element and at least partially projecting into the
body, the non organic member having means for produc-
ing a negative voltage with respect to said body tissue,
and preferably means for producing an alkaline corro-
sion product in the form of & soft gel.

These and other objects, features and advantages of
the present invention will be better understood from the
following specification when read in conjunction with
the accompanying drawings in which:

FIG. 1 is a side view of a hypodermic needle used
in the present invention;

FIG. 2 is a cross-sectional view thereof through line
2—2 of FIG. 1; -

FIG. 3 is a semi-diagrammatic representation of a step
in the method of this invention;

FIG. 4 is a cross-secticnal elevation of an obturator
of the present invention illustrating both a preferred
embodiment and a modification of the invention;

FIG. 5 is a cross-sectional elevation of the preferred
form of the present invention; and

FIG. 6 is a cross-sectional view of an alternate em-
bodiment of the invention used in conmnection with a
catheter.

Referring first to the preferred embodiment of the in-
vention as illustrated in FIG, 5; there is shown a conven-
tional hypodermic needle 30 having a conventional hub
31 and hollow pointed shaft .32 integrally connected to
the hub 31. The needle is preferably made of stainless
steel of the type conventionally used for these hypoder-
mic needles and with the tip sharpened in a conventional
fashion. This needle may be conventionally used. If the
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needle 30 is allowed to remain in a patient’s blood ves-
sel, blood wiil clot at the needle tip or in the nesdle. Such
clotting may be avoided by the introduction into the
needle of an obturator 35. This obturator 35 comprises
an elongated member 36 rigidly secured to a handle or
head 37. The elongated member 36 has a diameter slightly
less than the diameter of the opening through the needle
shaft so that it can slide through the opening in a rela-
tively snug fit. The head 37 is shaped to conform with
the opening in the hub 31 of the needle, and may be pro-
vided with a finger grip 38 adapted to be used by an
operator for insertion and removal of the obturator 35.
The elongated member 36 is preferably formed of an alu-
minum-magnesiem alloy. This aluminum-magnesium al-
loy member 36 will have a naturally formed thin oxide
layer or coating on its surface which insulates it from
the inner wall of the needle shaft 32. When the obturator
35 is inserted in a needle 39 in body tissue, an electrical
circuit is formed in which the aluminum-magnesium alloy
member 36 has a negative potential. The member 36 is
electrically connected to the needle shafi 32 through the
oxide layer which functions as 4 series of low resistors. A
higher resistance is formed between the projecting portion
of the obturator 35 and the body tissue of the patient in
whose body the needle and obturator is inserted. It has
been found that the needle and obturator develop a nega-
tive potential with respect to the tissue in an order of
magnitude of approximately —.7 volt to —.85 volt.
This negative charge appears to repel the negatively
charged blood cells and platelets thus interfering with
normal clotting mechanisms around the needle and ob-
turator. In addition the EMF of the circuit which is
formed by this obturator and needle arrangement in the
body oxidizes the surface of the alloy projecting into
and in contact with the tissues. This oxide apparently hy-
drolizes to form a hydroxide. This hydroxide comprises a
gel of aluminum and magnesium hydroxide. Since the
preferable alloy utilized contains a predominance of alu-
minum, the hydroxide formed is predominantly alumi-

¢ num. The mixture of aluminum and magnesium to form

the alloy is preferably about 414 percent magnesium and
the balance aluminum. However, this composition may
vary depending upon the desired results. The more mag-
nesium included in the aluminum, the greater will be the
production of hydrogen as a by-product during the forma-
tion of the aluminum and magnesium and aluminum hy-
droxide gel. In addition, the obturator becomes more
brittle with the addition of more magnesium. On the
other hand the more magnesium in the alloy, the more
effective is the obturator in preventing clotting. Thus large
amounts of magnesium in the magnesium-aluminum al-
loy or mixture should be used consistent and limited,
however, by the body tolerance to the generation of hy-
drogen by the magnesium component. In this connection,
experiments have shown that pure aluminum with about
1% magnesium did not work as well as aluminum with
about 2.5% magnesium of the total alloy or mix, and
pure aluminum with about 5% magnesium of the total
alloy or mix appeared to yield even better results, By
extrapolation it would appear that an alioy or mix of
aluminum and magnesium with up to 20% magnesium
by weight would be the upper limit at which too much
gassing would limit further increases of magnesium.
The hydrexide formed by the aluminum and magnesi-
um alloy is a soft gel that ordinarily surrounds the tip of
the obturator and the needle. It has been found that this
gel interferes with the formation of clots in the vicinity
of the needle and obturator tip. In addition, the magnesi-
um hydroxide component of the gel is known to have a
blocking effect on sensory nerves; consequently, it acts as
a relaxant and is a local anesthetic for the general area
of the puncture rendering the area less painful and coun-
teracting the inflammatory effects which a stainless steel
needle has on tissue. The hydroxide environment pro-
duced by the aluminum magnesium hydroxide also tends
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to act as an emulsifier which stabilizes the blood as an
emulsion, thus also interfering with clotting. Finally, the
surface alkalinity of the metal acts to inhibit the growth
of bacteria and with a sufficiently high magnesium con-
tent, it makes the area bactericidal or self-sterilizing. Of
these mechanisms, the most important one is the negative
charge of the alloy member 36.

It has been found that whether or not needle shaft 32
and/or the obturator has an oxide coating is irrelevant
with respect to establishing a negative voltage on the
needle and obturator with respect to the tissue. It has also
been found that by making the obturator of an alloy,
such as an aluminum-magnesium alloy, and the needle
of a stainless steel, there is no clotting of blood platelets
in the opening between the needle and the obturator as
occasionally would be the case if such an alloy needle
were used with a stainless steel obturator.

Although an aluminum magnesium alloy obturator used
in conjunction with a stainless steel needle as described in
connection with the FIGURE 5 is a preferred embodi-
ment, other metals or combinations may also be used.
There are, however, certain requirements for the obtu-
rator or other clot-repelling devices which limit and define
the scope of the invention. First, the metal of the obtu-
rator or its reaction products with living tissue should be
physiologically non-toxic in quantities used in the per-
formance of their function. Second, the obturator or clot
repelling device should be formed of a metal that produces
a negative charge with respect to tissue when in contact
with it. Thus, if an alloy or non alloy composition is used,
it should contain a ‘metal high in the electrochemical series
as defined by the Handbook of Chemistry and Physics,
(Chemical Rubber Publishing Company), 43rd ed., page
1740, Oxidation Potentials of Elements, and should be
no lower than thallium or above as listed. These metals
may be utilized as active elements functioning to generate
a negative charge relative to and when in contact with
body tissues. Elements however, being lower in the elec-
tromotive series, may be used as a matrix of inert materials
with respect to the active materials identified within the
group described above. Thus, for example, preferred
metals consist of aluminum, 'magnesium, titanium, lithium,
sodium, potassium, rubidium, calcium and strontium.
These metals produce high negative potentials with re-
spect to tissues and also yield strongly alkaline reaction
products. They may be mixed or alloyed with the noble
metals of higher atomic weights to produce desired re-
sults,

Third, it is desirable that the corrosion products of the
metals described above be slightly alkaline to act as emul-
sifying agents and stabilizers for blood emulsion.

Fourth, it is desirable that the corrosion products form
a soft gel which excludes the formation of a clot at the
tip of a needle or in the vicinity of the metal.

Fifth, it is desirable that the reaaction products have a
local depressant action-on nerve endings.

Sixth, the metals should have a mechanical strength
and flexibility suitable for the particular application.

The metals described above may, within certain limits,
be used in their pure form. These limits, for example, in-
clude the first requirement mentioned above, which would
severely limit the extent to which the magnesium may be
used in its pure form, because pure magnesium would
rapidly build up gases in the body and would therefore
have to be withdrawn after a relatively short time. Gasing
due to magnesium, however, may be minimized by alloy-
ing it or mixing it with aluminum, as described above,
so that the magnesium comprises no more than 50 percent
of the total weight of the obturator.

The obturator or repelling device may also be formed
of an alloy of a relatively inert matrix metal such as a
metal having an atomic number of over 50, which metal
supplies mechanical strength to the obturator. The alloy
would also incorporate one of the active metals referred
to above as an additive which would produce an electrical
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negative charge and the desired chemical reaction. In
place of an alloy, a mixture of a matrix metal and an
active metal of the types described above may also be used.

A combination of several metals where two metals
interact with each other to yield a desired reaction prod-
uct, may also be used. In this case, only one metal acts as
a cathode and the other as an anode.

A combination of powdered metals incorporated into a
plastic matrix for flexibility is also contemplated. The
plastic material would preferably be inert and the pow-
dered metal would comprise one of the active metals re-
ferred to above having an atomic number of less than 50.
The reaction products of two metals such as oxides or
hydroxides of metals, or both, may be incorporated into
an inert plastic matrix to produce emulsifying anesthetic
actions of the type described herein.

This invention also contemplates an arrangement in
which a conventional style of stainless steel needle is
coated on its inner and/or outer surface with a film of
material of the type described above to a thickness of up
to several thousandths of an inch. Preferably, such a coat-
ing would comprise aluminum or the aluminum mag-
nesium alloy described above. This coated needle could
then be used with or without an obturator of the types
herein described. It has been found that an aluminum-
magnesium alloy coated needle is significantly less irri-
tating in many venous applications.

Also contemplated by this invention is an obturator
formed of a plastic matrix having a substantial quantity
of finely divided aluminum and magnesium hydroxide.
This obturator will yield small amounts of negative ions
that will render an area immediately adjacent the obtu-
rator alkaline and thereby inhibit clot production. Con-
templated in this obturator is a mix of an inert plastic
such as polypropylene PVC or polyethylene in an amount
by weight of up to 25 percent with a balance by weight of
aluminum hydroxide and magnesium hydroxide. Pref-
erably, equal amounts should be used, but any relevant
ratio of aluminum to magnesium hydroxide including all
of one or the other may be used. Although smaller
amounts of plastic may be used in combination with the
metal, a range of about up to 50 percent plastic with 50
percent metal hydroxide by weight has been found to be
satisfactory. Other mixes of metal or metal hydroxides
may be used provided they comply with the requirements
referred to above,

A modification of the invention is illustrated in FIG. 6.
In this arrangement, there is provided a short catheter
40. This short catheter comprises a tubular member 41
permanently connected to a hub 42. The tubular member
41 is normally made of a flexible plastic, such as poly-
propylene, and is introduced as a short catheter into the
patient’s vein or other appropriate place by a mneedle
which fits snugly through the tubular member 41. The
member is introduced into the vein and is then with-
drawn leaving the tubular member 41 with its forward
end 43 inside the vein. Because of the flexibility of the
plastic, the patient may flex the catheter as desired. Be-
cause this type of short catheter is ordinarily subject to
moving and flexing, it is important to provide an obtura-
tor 44 which is also flexible. The obturator 44 comprises
a shaft 45 and head 46. The head 46 fits into the hub 42
and may be provided with a finger grip 47. The shaft 45
of the obturator is composed of a plurality of lengths of
wire 48, 49 and 50, twisted into a cable. These wires
may comprise two aluminum alloy wires of a material
of the type previously described, together with a stain-
less steel wire. Alternately, if desired, the wires may all
be formed of an aluminum alloy of the type previously
described. However, the combination of aluminum and
alloy and stainless steel wires is preferred in order to
provide a higher voltage potential. These wires 48, 49
and 50 are loosely twisted together to provide a flexible
shaft for the obturator. In addition, the loose twisting
provides openings between which body fluids may pass
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in that portion of the wires projecting from the catheter
into the body tissues. This permits a greater surface area
at the exposed tip 51 of the obturator. The exposed tip
51 with its open wires allows formation of a greater
amount of gel of the type previously described. In the
absence of an obturator of this type with a catheter
formed of plastic material, blood will clot in the catheter
as soon as feeding through the catheter is stopped. The
catheter of the type dsecribed in FIG. 6 may, however,
be left in the patient’s body without the formation of
clots for prolonged periods of time.

In an alternate embodiment of the invention a hypo-
dermic needle such as indicated at 10 is of conventional
configuration having a conventional hub 11 adapted to be
connected to a conventional hypodermic syringe as by a
force fit of the hub on the barrel of the syringe. A needle
shaft 12 is connected with the hub having a conventional
beveled sharpened tip or point 13. While such needles
are usually made of stainless steel, in this embodiment the
needle is made entirely of an alloy of primarily aluminum
and magnesium known as a 5052 alloy having a composi-
tion listed as follows with all percentages being by weight
of the entire composition:

Percent
Silicon and iron _ ... 45
COPPer e 1
Manganese .- e e 1
Magnesium __ ... e 2.5
Chromium e 15-.35
ZiNC e 1
Inert imMpuUrities oo o e .15

Remainder aluminum.

The specific needle 10 of this embodiment is a nine-
teen gauge needle having a two inch shaft 12.

In a first example showing use of the needle 10 it was
injected into an arm vein of an adult, male human and
taped in place. Blood was withdrawn by use of a hypo-
dermic syringe immediately after injection of the needle.
The syringe was then disconnected from the needle and
a polypropylene obturator 28 forced into the hub 11 to
close the shaft opening at the junction of the hub and
the shaft 12 and to extend adjacent of the tip of the
needle snugly fitting within the shaft 12. The shaft of
the obturator is preferably only slightly smaller in diam-
eter than the diameter of the needle shaft 12 to permit
a snug sliding fit. The obturator can be made of other
materials than polypropylene including other plastics.
The needle was left in the vein as a tap and no blood
was withdrawn after the first withdrawal for a one hour
period. The obturator was then withdrawn, another
hypodermic syringe attached and 5 cc. of blood drawn.
The obturator was then replaced. This procedure was
repeated over a seven-hour period with no clogging of
the needle 10 caused by blood clotting. Blood flowed free-
ly through the needle during this time period at any
point at which the tap was opened by withdrawing the
obturator. When a conventional stainless steel needle of
the same size and configuration was employed in the
same experiment, clogging of the needle shaft at its inner
wall occurred shortly after the obturator was positioned
after the first withdrawal of blood and the needle was
obstructed when an attempt was made to draw a blood
sample through the needle.

It was found that the needle 10 formed an oxide coat-
ing over its exposed surfaces including its inner wall sur-
face for the length of the shaft 12 and on the outer sur-
face of the shaft 12 positioned in the vein. This coating
indicated at 14 when exposed to saline or blood, changes
to a hydroxide and forms a gel easily seen under a 40X
microscope in FIG. 2. This gel is assumed to be the same
type of gel formed in the preferred embodiment and
comprises a mixture of aluminum and magnesium oxides
and hydroxides. These hydroxides appear to sterilize the
surface of the needle to some extent and prevents blood
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from obstructing the passageway through the needle. It
also appears to emulsify blood and dissolve any clot that
tends to form. In addition, during the usage of the needle
in the individual, as described in this first example, it
was noted that the sensation and trauma to the patient
was much less than when using a stainless steel needle
since magnesium ions present at the surface of the wall
adjacent the blood passageway of the shaft and on the
outside of the needle, tend to anesthetize the nervous
system at nerve synapses surrounding the needle so that
little or no pain is experienced.

When the needle 16 is formed of substantially pure
aluminum, advantageous results are obtained as with the
aluminum-magnesium alloy although the anesthetic ef-
fect is not as noticeable.

While the preferred metal composition of the shaft 12
is preferably an aluminum-magnesium alloy, other metals
alone or in combination can also be used to achieve desir-
able results in preventing obstruction of hypodermic needle
shafts and other passageways for carrying blood. As
pointed out above, substantially pure aluminum can be
used or another metal material can be used as a base
metal having alloyed therewith a material which is higher
in the electromotive series than the base metal. Metals
such as lithium, potassium, sodium, calcium, magnesium
and aluminum are preferred for alloying with each other
and with other metals lower in the electromotive series
than themselves and form the desired coating such as 14.
The percentage of each metal in any alloy used can vary
greatly so long as the desired obstruction resistant coat-
ing is formed. For example, the magnesium content of
the aluminum-magnesium alloy can be above 50% by
weight. In all cases, these coatings impart an alkalinity
to the localized area immediately adjacent the shaft which
is believed to be responsible for prevention of obstruction
of the shaft by blood clotting. The high pH has a pro-
teolytic action which tends to dissolve any clots that may
form. Preferably the pH at the wall surface exposed to
the blood is above a pH of 8. In some cases metal par-
ticles or their oxides and hydroxides can be embedded
at the surface of substantially rigid plastic walls or needle
shafts to achieve the desired results. Thus, metal com-
positions of this invention such as magnesium, aluminum
or their oxides and hydroxides in particle form can be
mixed with thermoplastic or thermosetting materials and
formed into hypodermic needle shafts.

In addition to the formation of oxidation products on
the inner surface of the needle, the use of a metal alloy
with one metal of the alloy higher in the electromotive
series than the base metal is believed to set up local cur-
rents in the metal of the shaft which electrically repel
blood particles and can aid in the prevention of obstruc-
tion by producing more gel.

In an alternate embodiment of the invention illustrated
at FIG. 3, a stainless steel needle such as 10 is introduced
into an arm vein of a human represented diagrammatically
at 20. A syringe indicated at 21 is attached to the needle
and blood withdrawn from the vein which is punctured
by the needle 10. The needle 10 is then closed with an ob-
turator as previously described in connection with FIG.
1 with the end of the obturator 28 projecting to the tip of
the needle. The needle 10 is taped in place on the arm,
and an electric current source indicated at 22 has its nega-
tive lead electrically connected to the needle shaft as by
an alligator clip. The positive lead from the current source
22 is electrically connected with the arm through a lead
attached to a conventional cardiogram electrode 23 with
an underlying layer of semiconductive paste as is well
known in the taking of electrocardiograms. A 1.5 volt
potential is thus set up through the body and the needle
with the needle having a negative potential. It is found
that the needle 10 of the aluminum-magnesium alloy can
be used as a tap and can remain in position for periods
longer than eight hours or more without clogging occur-
ring with blood being drawn at one hour intervals. When
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this procedure is repeated, using a stainless steel needle,
the stainless steel needle will remain unclogged for long
periods of time indicating that the negative potential of
the needle is useful no matter what the composition of
the metal used.

It is believed that the negative potential of the needle
repels blood particles which are normally negatively
charged and prevents accumulation of blood particles and
clotting within and around the shaft 12 of the needle even
if it is made of conventional stainless steel or other con-
ductive metals.

The potential applied to the needle may vary consider-
ably; however, it is believed that at least .4 volt is re-
quired in order to obtain the results desired.

‘While specific embodiments of this invention have been
shown and described, it should be nunderstood that many
variations are possible. For example, the specific metal
composition may vary greatly so long as the metal of the
walls in contact with the blood forms a coating thereover
which imparts an alkaline pH at the very localized area
of the wall. Moreover, walls of the metal compositions
of this invention can be used in other applications than
hypodermic needles. The specific size and configuration
of the needle may vary greatly and slotted or perforated
needles of known design can be improved by the use of
the compositions and method described above. While it
is preferred that the hubs of the needles be formed of
the same material as the shafts 12, the hubs can be formed
of conventional stainless steel or other materials with
the shafts 12 welded or force-fitted into the hub. The
needles can be used to intermittently introduce medica-
ments into the blood vessels over prolonged periods of
time without withdrawing the needle.

In view of the many modifications possible, this inven-

tion is to be limited only by the spirit and scope of the ¢

appended claims.

What is claimed is:

1. Means for preventing the formation of blood clots

about a surgical opening in body tissue comprising,

a foreign element adapted to be inserted and main-
tained partially within body tissue through a surgi-
cal opening therein,

a non-organic physiologically non-toxic obturator posi-
tioned within and operatively associated with said
foreign element and adapted to be at least partially
projected into said body tissue,

said non-organic obturator having means adapted to
produce a negative voltage with respect to said body
tissue when inserted therein,

said non-organic obturator being adapted to react with
said body tissue when inserted therein to produce an
alkaline corrosion product in the form of a soft gel,

said non-organic obturator including a material selected
from the group consisting of two elements or ion
derivatives thereof in dissimilar amounts,

with one said element or ion derivative thereof being
present in a minor amount, being located in the elec-
trochemical series no lower than thallinm and being
selected from the group consisting of aluminum,
magnesium, titanium, lithium, sodium, potassium,
rubidium, calcium, cesium, barium, lanthanum, scan-
dium, zirconium, vanadium hafnium, boron, silicon
and strontium,

said non-organic obturator having an elongated shaft
extending through said foreign element with the tip
of said obturator projecting into contact with said
body tissue.

2. A means as set forth in claim 1 wherein said element

in the minor amount comprises magnesium.

3. A means as set forth in claim 2 wherein said other

of said two elements comprises aluminum.

4. Means for preventing the formation of blood clots

about a surgical opening in body tissue comprising.

a foreign element adapted to be inserted and main-
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tained partially within body tissue through a sur-
gical opening therein,

a non-organic physiologically non-toxic obturator posi-
tioned within and operatively associated with said
foreign element and adapted to be at least partially
projected into said body tissue,

said non-organic obturator having means adapted to
produce a negative voltage with respect to said body
tissue when inserted therein,

said non-organic obturator being adapted to react with
said body tissue when inserted therein to produce an
alkaline corrosion product in the form of a soft gel,

said non-organic obturator including a material selected
from the group consisting of two elements or ion
derivatives thereof in dissimilar amounts,

with one said element or ion derivative thereof being
present in a minor amount, being located in the elec-
trochemical series no lower than thallium and being
selected from the group consisting of aluminum, mag-
nesium, titanium, lithium, sodium, potassium, rubi-
dium, calcium, cesium, barium, lanthanum, scan-
dium, zirconium, vanadium, hafnium, boron, silicon
and strontium,

said non-organic obturator being formed of a plurality

of flexible wires with at least one of said wires com-
prising said one element present in a minor amount.

5. A means as set forth in claim 4 wherein at least two
of said flexible wires are present and are formed of dis-
similar metals.

6. An instrument adapted to be partially projected into
a human body comprising,

an obturator formed as an elongated member posi-

tioned within and operatively associated with a tubu-
lar medical device having one end extending into
said body,

said obturator having a metal component which is sub-

stantially physiologically non-toxic with the tissues
of said body and which is selected from the group of
elements consisting of aluminum and other elements
higher in the electrochemical series,

an elongated portion of said obturator extending into

said tubular medical device.

7. An instrument as set forth in claim 6 wherein said
abturator comprises a plastic matrix and said element is
in the form of finely divided particles dispersed through-
out said matrix.

8. An instrument as set forth in claim 6 wherein said
obturator has an end which extends beyond said tubular
medical device.

9. An instrument as set forth in claim 6 wherein said
obturator has an end positioned within said tubular medi-
cal device adjacent the end of said device within said
human body.

10. An obturator for use with a medical device adapted
to be partially projected into a human body comprising,

an elongated means adapted to be positioned adjacent
said device with one end extending into said body,
and

said means having a finely divided component selected

from a group of materials consisting of a metal in
metallic free form, metal oxide and metal hydroxide
suspended in a plastic means with said means sub-
stantially physiologically non-toxic with the tissues
of said body and wherein said metal in metallic free
form, metal of said oxide and the metal of said hy-
droxide are selected from a group of elements no
lower in the electrochemical series than thallium.

11. A method of minimizing coagulation of blood about
a metal medical device partially inserted into a medically
formed opening in body tissue comprising, selecting and
inserting an obturator comprising a metal higher in the
electrochemical series than the metal of said medical de-
vice and higher in said series than thallium into the medi-
cally formed opening within and electrically insulated
from the medical device with ends of the medical device
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