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This invention relates to a process for the prep-
aration of fats and oils which are suitable for in-
Jection.

For the purpose of incorporating therapeutical
remedies into the body by way of injectlon, dis-
persions, or solutions, or emulsions with an agenit
are used, which consist of refined fats and oils.
More particularly raw fats and olis are concerned
in this regard, which are purifled by way of re-
fining methods, for Instance a method with a
caustic iye of soda, Crude oils and fats in the
condition, In which they are obtained from the
fatty or olly raw materials, are not sultable for
purposes of injection, because the accessory sub-
stances contained thereln would bring about
phenomensa of hecrosls and encapsulations of fat
at the place of Injectlon, or even a fat emholus.
Reflned sesame oll, or ollve oll are, for instance,
frequently used as oll sclvents for therapeutical
remedies.

As long as 1t was only a question of preparing a
dispersing agent or a solvent, which 1s most read-
{ly assimilated by the hody, and is without any
blologicotherapeutical effects of its own, it was
sufficient to prepare neutral fatiy agents perfectly
free of accessory substances, and as pure and col-
ourless as possible, from the raw fats and olls in
accordance with the well-known reflning proc-
esses. If, however, the end almed at was to pre~
serve the biologically efficlent substances or the
agents enhousing the assimilative capacity of the
olls or fats, other manufacturing methods had to
be found, because by the processes of purification

hitherto used these valuable agents were elther .

destroyed or removed.

The resorption of fats and olls is favourably in-
fluenced by the phosphatides. If it is thus In-
tended to use the fats and oils as solvents, as dis-
persing agents or emulsiflers for therapeutical
preparations, it is advisable not to expel from
them those accessory substances, which are con-
talned in them and expedite their assimilative
force, a5 was done hitherto by the processes of re-
fining and bleaching, but to take care that as
great & fraction of them, ag feasible, i8 preserved.

In the event that in view of the biological effect
of their accessory substances the oils or fats are
themselves intended to play the part of a remedial
agent, 1t will also not be possible any longer to
prepare injectable and assimilative fats and olls
aunder those methods of purlfication, as are al-
ready known, e. g. refining with alkallne sub-
stances, because these processes resulf In a con-
glderable destruction and remaval of the biologl-
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cally Important admixtures from the raw iats
and oils,

When raw fats and oils are purified, frequently
a destructlon of those accessory substances com-
tained In them, as are of blological and thera-
peutical importance, will take place, which de-
struction is either due to the prolonged heating
period at a raised temperature, when alr is ad-
mitted at the same time, or to the refining agents,
such as alkaline substances, aclds, solvents. In
additlon, thereto the neutral fatty substance is,
moreover, attacked during this refining action to
a degree, which must not be underrated. As far
as a refining process with alkaline substances is
concerned, the therapeutically important acces-
sory substances of the fats and oils are, more-
over, adsorbed and absorbed by the stock of soap,
and thus separated, the great losses In neutral fat
sustained in consequenhce of thls refining process
must also be consldered, sald losses being of par-
tlcular importance, of the fats and oils concerned
are valuable and efficlent under blologlcal and
therapeutical aspects.

1t has now been found—and this is the main ob-
Ject of the present invention—that fats and olls,
which are sultable for infectlon and readily ab-
sorbed, can be prepared in a simple manner by
heating the raw fats ahd oils having a blologlco-
therapeutical effect of thelr own, or not, in the
presence of an indifferent gas,—exposing them, if
desirable, only to an Instantaneous heating ef-
fect,—and subsequently cooling them.

By way of this simple treatment the raw fats
and oils, elther contalning substances of their
own, or hot, which are blologico-therapeutically
efflclent, are rendered sultable for purposes of in-
Jection, 1. e. they are deprived of any irritative
effect, and will neither bring about an irritated
condition, nor any effect resulting in a shock, as
has been established by several hundreds of in-
jectlon tests on men and animals,

In order to carry the process into practiee, the
type of apparatus used for Instantaneous heating
(Pagteurization) of milk is particularly suitable.
Under the new process the substances detrimental
to injection are removed in an extremely unhurt-
ful manner, and without any considerable detri-
mental Influence upon the other ballast sub-
stances,—whether with or without a biological or
therapeutical effect—which are Important with
regard to resorption. The oils and fats obtained
under the process show an Increase In effect of
the therapeutical remedies dispersed, dissolved or
emulsified in them which increase seems to be due
to an improved resorption, or to an influence ex-
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ercised upon the admixed therapeutical agents by
the accessory substances, which further continues
to be Incorporated in the olls or fats. If biologi-
co-therapeutically efficient crude oils are treated
under this process, the finished products are not
only readlly assimilated by the human body, but
also prove to possess & practically unaltered bio-
logical effect.

Blologico~therapeutically efficlent accessory
substances of raw fats and oils are, for Instance,
the accessory substances ocontained In germ olls,
in particular the vitamin-B-complex (a,8,y-to-
copherole, and the protective agents), vitamin A
and vitamin D in their active condition, and In
particular vitamin F of the llver olls. The new
process Implies the advantage that no special
refining substances are to be used, and more-
over this process shows the surprising effect thal
those blologically and therapeutically efficlent ac-
cessory substances, which are thermolabile, are
not detrimentally affected to any considerable
degree, Furthermore due to the effect of the
heat Just those parts of the accessory substances
contalned in the raw fats and olls are preeipi-
tated, which would cause troubles in case of in-
jection.

If particularly thermolabile accessory sub-
stances displaying biologico-therapeutical effects,
are present in the fats and oilg, as, for instance,
in the case of oestrugenous subsfances, it is ad-
visable to carry out the heating action not only
in the presence of an indifferent ges, but prefer-
ably in vacuo, or at a pressure above atmos-
pheric, with an addition of small quantities of
water or steam. In this manner it will be pos-
sible to refine the fats and oils at consideraily
lower temperatures. In this regard water and
steam mct as heat equalizing factors, as indif-
ferent protective substances and as dishydrogen-
ising agents,

In the refinement of raw fats and oils possess-
ing a blologico-therapeutical effect of their own,
it ought to have been eXpected that the method
of heating them would perfectly fail. At any
rate, however, it could not be expected that the
thermolablle accessory substances, which dlsplay
8 biologico-therapeutical effect, would not suffer
any important loss in efficiency by the treatment_
with heat within the meaning of the new process.

Finsally, it is to be considered that the stability, 5

and in consequenge thereof the storing capacity
of tne fats and oils is improved by the process
under the present invention, both from the blo-
logical point of view and under the aspects of
chemistry of fatty substances. It is a well known
fact that the processes obtaining in oils and fats
which grow rancid, are of an extremely intricaie
nature, and that with regard to these processes
according to recent considerations a particularly
great Importance is to be attributed to the fatvy
peroxydes, which are formed, if stored fats and
olls are exposed to the alr, and that they bring
about a so-called secondary oxydation of the
neutral fatty matter within the meaning of a
formation of fat aldehydes. If the fats and olls
are treated under the new process, a reduction,
tor instance, of the vitamln E effect by the fatty
peroXides is thereby prevented.

The process even permits to purlfy in such a
way iats and oils, e, g. the highly unsaturaled
fats and olls of the types of wood oil, or of pitieica
oil, wiiich up till now were considered to be tox-
icant and therefore unserviceable for purposes of
injection, that new therapeutical effeqgts are im-
parted to them, whieh were hitherto unknown.
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The finished products obtained under the new
process cannot only be used separated for pur-
poses 0of dlspression, dissolution and emulsifica~
tion, but also in combination with other efficient
substances, and, if desirable, together with other
neutral bodles.

As the raw fats and olls possessing a biologico-
therapeutical effect of their own, or not, fre-
quently contaln a great quantity of fatty acids
in the free state, which exercise a disagreeable
effect of irritation upon the skin at the place oi
Injection, the primary substances and final prod-
ucts oi the process can be esterified under the
already known methods with giycerines or other
multiple alcohols, e. g. sorbite, mannite, Xylitone,
or with other compounds with hydroxyl groups
eapable of esteriflcation, whereby perfectly neu-
tral final products are formed which ean be in-
jected and are readily assimilated.

The particulariy important separation of the
mucilagineous deposlte from the treated fats and
oils by filtration, in order to arrlve at perfectly
clear filtrates which later on will not separate
any sediment, cannot be satisfactoriiy brought
about by means of the hitherto known fltration
methods and filiering devices, e. g, filter presses,
suction fllters with straining cloth, fllter installa-
tions with vacuum cells. Therefore fats and oils,
though refined under the new process, but puri-
fled in accordance with the hitherto known Alter-
ing methods, will not any longer, after having
been stored for a prolonged period, during which
they werc exposed to varying external factars,
e, g, variations in temperature, come up to the
high demands made with regard to their purity
and sedimentation upon fats and olls, which can
be Injected and are readlly assimllated. This is
not probably due to the fact that small trgces
of humidity still remaining in the finished prod-
uet will probably bring about a precipitation of
the phosphatides and sterines still existing In the
fats and olls which have been treated, in par-
ticular In cases where water or vapor have been
used, which precipitation will be particularly
troublesome in the ampuliae Alled with the final
product.

As a further development of this invention, it
has now been found that these difficulties ecan
be obviated by the use of a hygroscopic filtering
matter possessing an active surface, e, g. dried
sawdust. Por this purpose sawdust of pine wood,
fir wood, or larch wood, or miXture of same, are
particularly well suitable, The flltration of fats
and oils by means of sawdust, which 15 already
known in liself, has most probably not vet been
used for the preparation of injectable and readily
assimilated fats and olls with, or without, blolo-
glco-therapeutical effects of their own, because
it had been assumed that the fAnished article
would he made Impure by particles of sawdust
or wood powder, or that resinous sybstances and
wood meal would enter the prepartion to be used
for purposes of injection. It was, howcver, found
that not only this danger does not actually exist,
but that, on the contrary by the use of sawdust
a novel filtering effect is brousght about, which
exerclses an advantageous infiushce upon the
final product, which can be used for injection
and i3 readily assimilated. .

In order to filter the olls and fats, it is prefer-
alle to use two or more filters which aye arranged
one akove the other in such a way that the proc-
ess of filtration In one of the filterg 1y performed
In dewnward direction, whereas the passage
through the lower one, with the aid of the hydro~
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static pressure of the roughly filtered fats and
olls takes place from bottom to top, i. e. with the
use of counter-flow, wherefore small particles of
sawdust or other dust after a preliminary period
of operation of the flltering plant cannot bhe
further carried along together with the flltrate,
and moreover an Intimate contact between the
sawdust and the materlal to be filtered is ren-
dered possible for purposes of dehydratisation,
for drying, adsorption and absorption of the
easily dischargeable ballast substances. The ve-
locity of flow can be controlled by means of a
cock inserted between the first and the second
filtering vessels, and by the admission cock of the
store tank. As a matter of course the number
order, and arrangement of the pre-filtering and
re-filtering devices can be varled at direction,
though 1t has also been found to be preferable
that the re-filtering device with its direction of
fiow Irom bottom to tob Is placed at the end of
the serles of filters,

It 1s, however, also possible to prepare fats and
olls with or without a blologico-therapeutical
effect of their own, which are highly serviceable,
can be Injected and are readily assimilated by
the body, if the asbestos filters customary for
“clarifying” are used, which have a sterilizing
effect. i. e. are ablz to retain microbes, or still
better, so-called F-K filters, e. g. those manu-
factured by the Seitz-Werke at Kreuznach, Ger-
many, are used, or if the material used for the
reaction, 1s not filtered, but freed of both the
deposit and water In a purifying centrifuge, 1. e.
an TUltra-centrifuge or a high-efficlency cen-
trifuge.

Ezxamples

(1) 100 kg of raw, cold-pressed wheat germ
oil, which by its nature contalns oestrugeneous
substances of the type of the follicle hormone,
and shows vitamin-E contents corresponding to
a blological effect of 50 Pacinl-Linn units per g
and a ILea figure of 50, are in a glass-enameled
conical vessel, which under any circumstances
must be free of iron and copper, heated fo 110
centigrades for about 10 minutes upon perma-
nent strong agitation with an admixture of 1%
of water, and upon blowing through nitrogen gas.
An Indifferent gas 15 blown through further upon
slow cooling, whereafter a settling period of about
2 to 3 days follows: In the course of thils time
in the treated oil a fiaky sediment is deposited,
which together with a portion of the water previ-
ously admixed 1s collected at the bottom of the
vessel. The oil Is separated from the sediment
in such a way that the oil is tapped with a siphon
and passed through filtering layers of dried saw-
dust, as described above. The finished product
thus prepared is perfectly clear, and will also
continue to be free of substances resulting in
turbidity, even if stored for a prolonged period
at varying temperatures. Its vitamin-E contents
have been left unaltered, as compared with those
ascertalned in the case of the primary material,
the Lea figure was considerably reduced hy the
treatment, and now only amounts to 3 units.
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The clear wheat germ oil can he directly filled
into ampullae. In tests with animals it will con-
tinue to show the originally existing effect caus~
Ing oestrus, which most probably is due to the
oestrugeneous substances,

(2.) 100 kg of raw wood oll are upon careful
stirring quickly heated in an aluminium vessel up
to 160 centlgrades upon blowing through nitro-
gen gas, whereupon it is cooled down just as
quickly to about 0° by means of an intense tubu-
lar cooling device operated with cooling brine.
Thereby a fine, flaky deposit 15 formed, which
mainly consists of mucilage, in particular albu-
minous substances. A sterile oll sultable for in-
Jection and capable of ready assimilation is ob-
tained, if the separated final product Is filtered
through a so-called “Seitz” filter with P-K filter-
ing substances sultable for purposes of steriliza-
tion. By intramuscular injection of the highly
unsaturated, purified wood oll quite novel thera-
peutical effects can be brought about, among
others an intense influence upon the metabolism
of fatty substances and hydrocarbons in the
living.

(3.) 100 kg of raw ging!ll oil (sesame-o0il) hav-
Ing an acidity figure of 0,63 are, upon blowing
through carbonic acid gas, heated for two hours
up to 220°, and 130 g of glycerine are upon stir-
ring gradually admixed thereto for the purpose
of esterification. Thereupon the mixture is
quickly cooled down to zero, as described in ex-
ample 2, and filtered through a filtering device
filled with sawdust. The clear gingill oil thus
obiained has an acidity figure of 0, and is par-
ticularly well adapted to dispersion or dissolution
of any therapeutical remedics whatsoever.

(3)) 100 kg of raw halibut liver-oll with vita-
min-A confents of 2500 L. U, per g, and vitamin-D
contents of 1500 1. U. per g are heated for 1 to 3
minutes in a current of carbon dioxide up to 160
centigrades in an Instantaneous heating device,
e. g. of the “Tddt” type, as it Is used for the
pasteurization of milk (cf. Ullmann, “Enzyklo-
péidle der technischen Chemie,” Vol. 4, 2nd edi-
llon, p. 557 of 1931) and then, after having been
cocled to 5 centigrades below zero point by a
highest efficlency centrifuge of the “Padberg”
type. The resulting substance is suitable for in-
jection, and is to a high degree freed of “lver-oil
stearin” with not much alterad vitamin-A and
vitamin-B contents, which oll will not be turbidi-
fied later on.

It it {5 iIntended to make such oils sultable for
purposes of Injection under the new process, as
are of acld character by thelr nature and con-
taln vitamin susceptible to be impaired by heat
and atmospheric oxygen, it 1s possible to treat
these oils with agueous monovalent alcohols in
order to remove the free fatty acids, as practically
only the free fatty aclids are dissolved by the
agueous alcohol and thus ellminated from the
oil, whereas the blologically efficlent agents are
almost insolutle In it.

FELIX GRANDEL.



