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INJECTABLE MICROFOAM CONTAINING A
SCLEROSING AGENT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This 1s a continuation of international application Serial
No. PCT/ES94/00064, filed Jun. 21, 1994.

PRIOR ART

[Schlerosis] Sclerosis of varices is based on injecting
liquid substances 1n them, which causing a localized 1inflam-
matory reaction propitiates the elimination of these abnor-
mal veins.

Upon 1njecting a sclerosing agent, a mixture thereof with
the blood contained in the vein 1s produced and diluted in an
unknown proportion. The results are uncertain (due to
overdose or underdose) and limited to short varicose seg-
ments. As the size of the varices to be 1njected decreases, the
lesser this dilution 1s and the results that are obtained are
more foreseeable. Nowadays, sclerosis is a technique chosen
in cases of small and medium-sized varices. Surgery 1s used
for those varices with a diameter equal to larger than 7 mm.

Sclerosis and surgery complement each other at this time,
but sclerotherapy continues without being able to be applied
to large varicose trunci.

In these large sized varices, upon injecting a sclerosing,
substance, the concentration thereof 1n the vein, 1ts homog-
enous distribution 1n the blood and the time that it 1s going
to be in contact with the inside walls of the [treted] treated
vein are unknown.

In 1946 Orbach injected 1n small caliber varices some few
cubic centimeters of air and verified displacement of the
blood 1nside the vessel, which 1s occupied by the injected air.
The sclerosing agent introduced afterwards 1s more effective
than 1f 1t has been 1njected into the blood.

In thick varices, upon 1njecting air, the described phe-
nomenon of displacement of the blood by the imjected air
does not take place, but rather this forms a bubble 1nside the
vein that makes the process 1neffective 1n these vessels.

This same author conceived, a few years [late] later,
injection of foam obtained by agitating in a container
containing sodium tetradecyl sulfate, an anionic sclerosing
detergent with a high foaming capacity.

The process turns out to be rather useless due to the
large-sized bubbles formed and dangerous due to the col-
lateral effects of the atmospheric nitrogen, not very soluble

1n blood.

Both methods had very little practical repercussion as
they were used only 1n small varices.

DESCRIPTION OF THE INVENTION

This invention refers to the preparation of a sclerosing
microfoam.

In accordance with the present invention 1t has been
discovered that mjecting 1in a horizontal position a micro-
foam of pharmacologically inert sterile physiological serum,
it 1s verilied that the microfoam causes displacement of the
blood contained i1n the vessel, even 1n more developed
varices, due to the fact that the pressure of the blood
contained 1n them horizontally 1s low.

The lifting of the 1njected member decreases even more
the venous pressure, facilitating the exclusive filling of the
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vein with microfoam; this remaining in the vessel while the
patient 1s not lifted from the examination table.

Upon replacing the prepared microfoam with the physi-
ological serum by microfoam prepared with a sclerosing
agent and 1njecting 1t 1n the vein, this displaces the blood that
the vein contains and guarantees the contact of the sclerosis
agent with the endothelium of the vein, at a known concen-
tration and for a controllable amount of time, achieving
sclerosis of the entire occupied segment.

The advantages of this process allow:

1. To know the concentration of the sclerosing agent in the
vessel, as the microfoam displaces the blood and 1s not
diluted 1n 1t like a liquid 1n 1t.

2. To guarantee the homogenous distribution of the prod-
uct of sclerosis 1n the inside thereof.

3. To control the time 1n which 1t 1s kept 1n contact with
the 1nside walls of the vein.

All of these factors are not known exactly nor are they
controllable with the use of liquid sclerosing agents.

The elaboration of the present invention 1s carried out
with the preparation of a microfoam with any sclerosing
agent, such as: [polydocanol] polidocanol, sodium [tetrade-
cly] tetradecyl sulfate, hypertonic glucosated or glucosaline
solutions, chromated glycerol, ethanolamine oleate, sodium
morrhuate, 10dated solutions.

Once the sclerosing microfoam has been prepared by any
one of the existing processes, two of which will be described
hereinafter, 1t 1s introduced 1n any sterile vessel that can be
used later to be 1njected 1n the vessels to be treated, and that
permits the stability of the same, so that i1t can be removed
by a syringe, or by any other instrument that allows 1njection
thereof into the vessels to be treated.

EXAMPLE 1

The preparation of the sclerosing microfoam 1s done by
mixing 1n a sterile, hermetic container and connected if
desired to a bottle under oxygen pressure, mixture of oxygen
and carbon dioxide or other physiological [gasses] gases;
mechanical beating 1s carried out by means of a micromotor
that makes an €écouvillon submerged 1n the sclerosing solu-
tion to be foamed turn.

Beating between 8,000 and 15,000 rpm, for a time
between 60 and 120 seconds, the microfoam 1s achieved.

This 1s introduced 1nto any container that can be used for
subsequent storage and later injection into the veins to be
sclerosed.

In the event that the sclerosing agent does not have a
foaming capacity Polysorbate 20, Polysorbate 80, Polyge-
line or any other substance with a foaming capacity accepted
as mert for mtravenous use 1s added to 1it.

EXAMPLE 2

The sclerosing agent 1s mtroduced into a hermetic, pres-
surized and sterile container and by stirring the solution the
microfoam 1s achieved, with a outlet from the container for
its subsequent use.

The invention can also embrace prepared or extempora-
neously prepared injectable microfoam for therapeutic uses
characterized n that the microfoam is prepared with any
sclerosing substance. In one embodiment, the sclerosing
substanc n the injectable microfoam is polidocanol. In
another embodiment, it 1s sodium tetradecyl sulfate. In a
further embodiment, it is a hypertonic glucostated or glu-
cosaline solution. In still another embodiment, the scleros-



US RE38,919 E

3

ing substance can be chromated glycerol. The sclerosing
substance in another embodiment is ethanolamine oleate.
Another embodiment could envisage sodium morrhuate as
the sclerosing substance. Still another, envisages any
iodated solution.

The present invention also uses the inventive microfoam
in phlebology. The sclerosing substance in the microfoam
can be polidocanol or sodium tetradecyl sulfate.

The present invention also uses the inveniive microfoam
in the treatment of esophageal varices. The sclerosing
substance in the microfoam can be polidocanol or sodium
tetradecyl sulfate.

The present invention also uses the inveniive microfoam
in a proctology. The sclerosing substance in the microfoam
can be polidocanol or sodium tetradecyl sulfate.

The present invenition also uses the inventive microfoam
in angiology. The sclerosing substance in the microfoam can
be polidocanol or sodium tetradecyl sulfate.

What 1s claimed 1s:

[1. Prepared or extemporaneously prepared injectable
microfoam for therapeutic uses characterized in that the
microfoam is prepared with any sclerosing substance.]

[2. Injectable microfoam for therapeutic uses, according
to claim 1, characterized in that the sclerosing substance 1is
polydocanol .}

[3. Injectable microfoam for therapeutic uses, according
to claim 1, characterized in that the sclerosing substance 1s
sodium tetradecyl sulfate.]

[4. Injectable microfoam for therapeutic uses, according
to claim 1, characterized in that the sclerosing substance is
a hypertonic glucostated by glucosaline solution.]

[S. Injectable microfoam for therapeutic uses, according
to claim 1, characterized in that the sclerosing substance
used is chromated glycerol.}

[6. Injectable microfoam for therapeutic uses,
to claim 1, characterized in that the sclerosing
used is ethanolamine oleate.}

[7. Injectable microfoam for therapeutic uses,
to claim 1, characterized in that the sclerosing
used is sodium morrhuate.]

[8. Injectable microfoam for therapeutic uses, according
to claim 1, characterized in that the sclerosing substance
used is any iodated solution.]

[9. A method for phlebologic treatment comprising inject-
ing the microfoam of claim 1 into vessels to be treated.]

[10. A method for phlebologic treatment comprising,
injecting the microfoam of claim 2 into vessels to be
treated.]

[11. A method for phlebologic
injecting the microfoam of claim
treated. ]

[12. A method for treatment of esophageal varices com-

prising injecting the microfoam of claim 1 1nto vessels to be
treated.}

[13. A method for treatment of esophageal varices com-
prising 1njecting the microfoam of claim 2 1nto vessels to be
treated.]

[14. A method for treatment of esophageal varices com-
prising 1njecting the microfoam of claim 3 1nto vessels to be
treated.}

[15. A method for proctologic
injecting the microfoam of claim
treated.}

[16. A method for proctologic
injecting the microfoam of claim
treated. ]

[17. A method for proctologic
injecting the microfoam of claim
treated.}

according
substance

according
substance

freatment comprising
3 mto vessels to be

freatment comprising
1 into vessels to be

freatment comprising
2 1nto vessels to be

freatment comprising
3 into vessels to be
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[18. A method for angiologic treatment comprising inject-
ing the microfoam of claim 1 into vessels to be treated.]
[19. A method for angiologic treatment comprising inject-
ing the microfoam of claim 2 into vessels to be treated.]
5 [20. A method for angiologic treatment comprising inject-
ing the microfoam of claim 3 into vessels to be treated.]
21. An injectable microfoam for therapeutic use that is
prepared or extemporaneously prepared comprising

at least one sclerosing substance chosen from
polidocanol, sodium tetradecyl sulfate, hypertonic glu-

10 . . . .
cosated solutions, hypertonic glucosaline solutions,
chromated glycerol, ethanolamine oleate, sodium
morrhuate, and iodated solutions, and

wherein the injectable microfoam is made in a container
s under pressure of oxygen.

22. The injectable microfoam of claim 21, wherein the at
least one sclerosing substance is polidocanol.

23. The njectable microfoam of claim 21, wherein the
microfoam further comprises at least one substance with a
foaming capacity.

24. The injectable microfoam of claim 23, wherein the at
least one substance with a foaming capacity is chosen from
polysorbate 20, polysorbate 80, and polygeline.

25. An injectable microfoam for therapeutic use that is
prepared or extemporaneously prepared comprising

at least one sclerosing substance chosen from
polidocanol, sodium tetradecyl sulfate, hypertonic glu-
cosated solutions, hypertonic glucosaline solutions,
chromated glycerol, ethanolamine oleate, sodium

morrhuate, and iodated solutions, and

wherein the injectable microfoam is made in a container
under pressure of a mixture of oxygen and carbon
dioxide.

20. The injectable microfoam of claim 25, wherein the at
least one sclerosing substance is polidocanol.

27. The injectable microfoam of claim 25, wherein the
microfoam further comprises at least one substance with a
foaming capacity.

28. The injectable microfoam of claim 27, wherein the at
least one substance with a foaming capacity is chosen from
4o Polysorbate 20, polysorbate 80, and polygeline.

29. An injectable microfoam for therapeutic use that is

prepared or extemporaneously prepared comprising

at least one sclerosing substance chosen from
polidocanol, sodium tetradecyl sulfate, hypertonic glu-
cosated solutions, hypertonic glucosaline solutions,
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+ chromated glycerol, ethanolamine oleate, sodium
morrhuate, and iodated solutions, and
wherein the injectable microfoam is made under pressure
of oxygen in a hermelic container.
sg  30. The injectable microfoam of claim 29, wherein the at

least one sclerosing substance ts polidocanol.

31. The injectable microfoam of claim 29, wherein the
microfoam further comprises at least one substance with a
foaming capacity.

32. The injectable microfoam of claim 31, wherein the at
least one substance with a foaming capacity is chosen from
polysorbate 20, polysorbate 80, and polygeline.

33. An injectable microfoam for therapeutic use that is
prepared or extemporaneously prepared comprising

at least one sclerosing substance chosen from
polidocanol, sodium tetradecyl sulfate, hypertonic glu-
cosated solutions, hypertonic glucosaline solutions,
chromated glycerol, ethanolamine oleate, sodium
morrhuate, and iodated solutions, and

wherein the injectable microfoam is made under pressure
of a mixture of oxygen and carbon dioxide in a hermeiic
container.
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34. The injectable microfoam of claim 33, wherein the at 36. The injectable microfoam of claim 35, wherein the at
least one sclerosing substance is polidocanol. least one substance with a foaming capacity is chosen from
35. The injectable microfoam of claim 33, wherein the polysorbate 20, polysorbate 80, and polygeline.
microfoam further comprises at least one substance with a
foaming capacity. % % k%
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