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Description

This invention relates to adjuvants and vaccines. More particularly, this invention relates to adjuvants
and vaccines based on poIyoxypropylene-polyoxyethylene block polymers.

Freund's discovery that the immunogenicity of antigens could be potentiated by emulsifying an
agueous antigen solution with mineral oil alone or with mineral oil and M. tuberculosis, formed the basis of
the concept of using a secondary material to increase a subject's humoral and cell-mediated immune
responses to an antigen, An essentjal component of Freund's compiete and incomplete adjuvant is mineral
oil. This compaonent plays a central rale in effecting an increased humoral response to the antigen,
However, mineral oil is only acceptabie for use in research circumstances. The mycobacteria in complete
Freund's adjuvant are essential for significantly enhanced cellular immunity.

Though little attention was initially paid to the role the surfactant may play in Freund's incomplete aor
complete adjuvant, subsequent research has indicated that in several instances a surfactant may
demonstrate adjuvant properties in and of itseif. A number of naturally occurring surface active agents
such as the lipid A portion of endotoxin of gram negative bacteria and trehalose dimycolate of
mycobacteria are among the most potent adjuvants of these naturally occurring surfactants. A constituent
of mammaiian cells, the phospholipid lysolecithin also has been shown to have adjuvant activity. (B.
Arnold et al, fur. J immunol., 9:363—366 (1979).)

In addition, several synthetic suractants, for example, dimethyldioctadecyl ammonium bromide (DDA)
and certain polyoxypropylene-poIyoxyethylene block polymers have been reported as having adjuvant
activity. (See H. Snippe et al, /nt. Archs. Allergy Appl. Immun., 65:390—398 (1981). In addition, R. Hunter et
al, have reported in the Journa/ of Immunology, 127:1244—1250 that polyoxypropylene-polyoxyethyiene
block polymers, when used as the surfactant component of an oil-in-water based adjuvant formulation,
increase antibody formation to BSA in mice.

While these natural and synthetic surfactants demonstrate a certain degree of adjuvanticity, results sg
far published demonstrate that, except for one specific test methodology for DDA, none of the surfactants
when used aione matches the immunopotentiating activity found when using complete or incomplete
Freund’s adjuvant. However, it is not possible to use either Freund's incompiete or complete adjuvant for
general vaccination purposes because both mineral oil and mycobacteria have deleterious side effects
when injected subcutaneously as a result of which it has not been authorized for domaestic animai or human
use by governmental regulatory agencies. Mineral oil is limited to use in experimental animals.

However, there is a substantial need for some means of potentiating the immunogenicity of antigens.
This is particularly true because virus subunit and other protein antigens are now being prepared by
recombinant DNA technology. Moreover, naturally occurring or synthetic peptide fragments from larger
proteins known to be antigenic are being administered rather than whole protein or a mixture of materiats
containing the whole protein.

To elicit useful immune responses, antigenic proteins and haptens must be administered with some
type of adjuvant. Neither mineral oil nor mycobacteria can be used, as noted above. Giycopeptides should
be able 10 provide the needed immunopotentiation, but these materials are most effective when presented
to the subject as an emulsion. Since mineral oil may not be used due to its toxicity, an alternative emuision-
forming material is needed for administering antigens.

It has now been found that when immunopotentiating glycopeptides and an antigen are confected with
a non-toxic polyoxypropyiene-polyoxyethylene block potymer and a multiphase stabilizing amount of a
glycol ether-based non-toxic surfactant, the immunogenicity of the antigen is increased in the same
manner and to the same degree as when mineral oil is used. It has been found that the block polymer is
critical to achieving an immune response but that a maximal response is most effectively achieved only
when the multiphase system is stabilized by some detergent such as a non-ionic glycol ether-based
surfactant. The presence of a metaboiizable oil may enhance the effectiveness of these formulations as
well. Because the polyoxypropylene-polyoxyethylene block polymers and glycol ether surfactants are non-
toxic, this adjuvant formulation may be safely used as a vehicie for enhancing the immunogenicity of
antigens administered to birds and mammais.

This invention is drawn to an adjuvant vehicle for vaccines comprising an immunopotentiating amount
of glycopeptide, a multiphase-forming amount of a non-toxic polyoxypropylene-polyoxyethyiene block
copolymer, a multiphase-stabilizing amount of a glycol ether-based surfactant, optionaily a metabolizable
oil of 6 to 30 carbon atoms, and buffered, isoosmotic aqueous solution in a quantity sufficient to make
volume.

in a second aspect, this invention relates to a vaccine composition comprising an effective amount C_’f
an antigen, an immunopotentiating amount of a glycopeptide, a multiphase-forming amount of a non-toxic
polyoxypropylene-polyoxyethylene block copolymer, a multiphase-stabilizing amount of a glycol ether-
based surfactant, optionally a metabolizable oil of 6 to 30 carbon atoms, and buffered, isoosmotic aqueous
solution in a guantity sufficient to make volume.

In yet another aspect, this invention relates to a method for enhancing the immunogenicity of an
antigen which method comprises emulsifying an antigen with an adjuvant vehicle comprising an immuno-
potentiating amount of glycopeptide, a multi-phase forming amount of a non-taxic polyoxypropylene-poly-
oxyethylene block copolymer, a multiphase-stabilizing amount of a glycol ether-based surfactant,
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. Optiorally a metabolizable oil of 6 to 30 carbon atoms, ang buffered, iscosmotic agueous solution in a

Quantity sufficient to make volume and administering said emulsion to a bird or mammal.

As painted out hereinabove the uniqueness of this invention lies in the yse of polyoxypropyiene-poly-
Oxyethyiene block copolymers in combination with a second surfactant such as a glycol ether-based
surfactant as an adjuvant vehicle which, when formed inta an emuision with an immunopotentiating giyco-
Peptide and an antigen, potentiates the immunogenicity of an antigen. This formuiation is further unigue in

usually constitutes from approximately 10% to 90% of the total weight, imparts water-soluble properties to
the polymer, thus resulting in a tompaound having surface active properties.
POP-POE block polymers may be represented empiricaily by the formula:

CH,’

wherein a and ¢ are stati
Patent 2,674,619 issued to Lunsted. The most common means of making the compound is to react a bi-

designate the average molecular weight of the polyoxypropylene hydrophobic base in caomparison with the
percent pofyoxyethylene in the total molecuie. Take, for example, Pluronic® L-101, The first two digits refer
to the fact the Polyoxypropylene base has a typical molecular weight of 3,250 while the third digit indicates
0% polyoxyethylene s present in the polymer. A second example would be Pluronic® F-108. Here, again,
the *“10” designates a polyoxypropylene base which has a typical motecular of 3,250 while the 8"
designates that Polyoxyethylene comprises 80% of the total molecuie.

The biock polymers of greatest interest to this invention are those which are liquid over a temperature
range between about 15°-40°C. In addition, polymer mixtures of liquid and paste, liquid, paste and
flakeabie solid or liquid and flakeable solid mixtures which are liquid within the specified temperature
range may have utility in this invention,

Preferred block Poiymers are those having a POP base ranging in molecular weight between about
2250 and 4300 and POE in an amount between about 1 and 30%_ More preferred are those polymers
wherein POP has a molecular weight falling between 3250 and 4000 and the POE component comprises
10—20%. The Pluronic® polyols L-101, L-121 and L-122 fall within this definition. Most preferred are the
polymers wherein POP has a molecular weight of 4000 and POE in an amount of 10% or POP has a
molecular weight of 3250 and PQE in an amount of 10 eg. Pluronic® potyols L-121 and L-101 respectively.

A multi-phase forming amount of polymer is that quantity which will form micelles, or more broadly, a
System characterized as an emuision or suspensian. For the purposes of thig invention that is some amount
between 0.29% and 499 by volume. A more preferred amount would be between 0.2% and 20% {VAV)
though up to 5% is even more preferred and 2.5% is most preferred,

The efficacy of these compositions can best be reaiized by employing a non-toxic, non-ionic detergent
to stabilize the formed multi-phase compasition. if the black polymer alone s used, the antigen will show
some increased immunogenicity but the effect will be smaller in comparison with the effect observed when
the non-ionjc detergent is present. This non-ionic detergent could also be characterized as an emulsifying
Of suspending agent in that it js present for achieving those two Purposes and is present in a minor amount
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in comparisonto the block polymer, which could be characterized as the “'oil”" in the compositions of this
invention.

There are a substantial number of emulsifying and suspending agents generally used in the
pharmaceutical sciences. There are naturally derived materials such as gums from trees, vegetable protein,
sugar-based polymers such as alginates and cellulose, and the like. Certain oxypolymers or polymers
having a hydroxide or other water soluble substituent substituted on the carbon backbone have surfactant
activity, for example, povidone, polyvinyl alcohol, and glycol ether-based monao- and poly-functional
compounds. Long chain fatty acid-derived compounds form a third substantial group of emuisifying and
suspending agents which could be used in this invention. Though any of the foregoing surfactants couid be
used so long as they are non-toxic, the glycol ether derived compounds are the emulsifying agents of
choice in this invention.

The simplest member of the family of compounds based on the giycol ethers is ethylene oxide. The
internal or cyclic ethers of the simplest glycol, ethylene glycol, mono- and diethers of ethylene glycol are
also well-known. One important group of glycol ethers is the polyethylene glycols. The compounds of most
interest herein are the PEG 200, 300, 400, 600 and 900.

A particularly useful group of surfactants are the sorbitan-based non-ionic surfactants. These
surfactants are prepared by dehydration of sorbitol to give 1,4-sorbitan which is then reacted with one or
more equivalents of a fatty acid or the'fatty acid substituted moiety is further reacted with ethylene oxide to
give a second group of surfactants.

The fatty acid substituted sorbitan surfactants are made by reacting 1,4-sorbitan with a fatty acid such
as lauric acid, palmitic acid, stearic acid, oleic acid, or a similar long chain fatty acid to give the 1,4-sorbitan
mono-ester, 1,4-sorbitan sesquiester or 1,4-sorbitan triester. The common name for these surfactants are
for example sorbitan monolaurate, sorbitan monopalmitate, sorbitan monostearate, sorbitan monooleate,
sorbitan sesquioleate, sorbitan trioleate. These surfactants are commercially available under the name
SPAN or ARLACEL, usually with a letter or number designation which distinguishes between the various
mono-, di- and triester substituted sorbitans. "

SPAN and ARLACEL surfactants are hydrophilic and are generaily soluble or dispersible in oil and tend
to form water-in-oil emulsions. They are also soluble in most organic solvents. In water they are generaily
insoluble but dispersible. Generally these surfactants will have a hydrophilic-lipophilic balance {HLB)
number between about 1.8 to 8.6. Such surfactants can be readily made by means known in the art or are
commercially available from, for example, ICI, America’s Inc., Wilmington, Delaware under the registered
mark Atlas®.

A related group of surfactants are the polyoxyethylene sorbitan monoesters and polyoxyethylene
sorbitan triesters. These materials are prepared by addition of ethylene oxide to a 1,4-sorbitan monoester
or triester. The addition of polyoxyethylene converts the lipophilic sorbitan mono- or triester surfz'actant toa
hydrophilic surfactant generally soluble or dispersible in water and soluble in varying degrees in organic
liquids.

These materials, commercially available under the mark TWEEN?®, are useful for preparing oil-in-water
emulsions, dispersions or for the solubilization of oils and making anhydrous ointments water-solut_)Ie or
washable. The TWEEN surfactants may be combined with a related sorbitan monoester or triester
surfactants to promote emulsion stability. TWEEN surfactants generally have a HLB value falling between
9.6 to 16.7. TWEEN surfactants are commetcially available from a number of manufacturers for exampile
ICI, America’s Inc., Wilmington, Delaware under the registered mark Atlas® surfactants. _

A third group of non-ionic surfactants which could be used alone or in conjunction with SPAN,
ARLACEL and TWEEN surfactants are the polyoxyethylene fatty acids made by the reagtion of ethylene
oxide with a long-chain fatty acid. The most commonly available surfactant of this type is sold un_d_er the
name MYRJ® and is a polyoxyethylene derivative of stearic acid. MYRJ® surfactants are hydrophilic and
soluble or dispersible in water like TWEEN® surfactants. The MYRJ® surfactants may be plended wm;
TWEEN® surfactants or with TWEEN®/SPAN® or ARLACEL® mixtures for use in forming emulsions. M,YRJ
surfactants can be made by methods known in the art or are available commercially from ICI America’s Inp.

A fourth group of polyoxyethylene based non-ionic surfactants are the polyoxyethylene fatty acid
gthers derived from lauryl, acetyl, stearyl and oleyl alcohols. These materials are prepared as before by
addition of ethylene oxide to a fatty alcohol. The commercial name for these surfactants is BR_IJ“’. BRI
surfactants may be hydrophilic or lipophilic depending on the size of the polyoxyethyiene moiety in the
surfactant. While the preparation of these compounds is available from the art, they are also readily
available from such commercial sources as ICl America’s Inc. ) )

Other non-ionic surfactants which potentially could be used in the practice of this invention are for
example: polyoxyethylene, polyol fatty acid esters, polyoxyethylene ether, polyoxypropylene fatty ethers,
bee’s wax derivatives containing polyoxyethylene, polyoxyethylene lanolin derivatives, p_olvvaethviene
fatty glycerides, glycerol fatty acid esters or other polyoxyethylene acid alcoho! or ether derivatives of long-
chain fatty acids of 12—21 carbon atoms. )

As the adjuvant and the vaccine formulations of this invention are intended to be multi-phase SYSIG"“S;
it is preferabie to choose an emulsion-forming non-ionic surfactant which has an HLB value in the range o
sbout 7 to 16. This value may be obtained through the use of a single non-ionic surfactant such as 3
TWEEN? surfactant or may be achieved by the use of a blend of surfactants such as with a sorbitan mono-,
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di- or triester with a compatible polyoxyethylene sorbitan mono- or triester based surfactant; a sorbitan
ester-polyoxyethyiene fatty acid; a sorbitan ester in combination with a polyoxyethylene lanolin derived
surfactant; a sorbitan ester surfactant in combination with a8 high HLB polyoxyethylene fatty ether
surfactant; or a polyethylene fatty ether surfactant or polyoxyethylene sorbitan fatty acid.

5 It is more preferred to use a single non-ionic surfactant, most particularly a TWEEN® surfactant, as the
emulsion stabilizing non-ionic surfactant in the practice of this invention. Most preferably the surfactant
named TWEEN® 80 otherwise known as polysorbate 80 or polyoxyethyiene 20 sorbitan monooleate is the
most preferred of the foregoing surfactants.

Muitiphase stabilization usually can be effected by having the surfactant present in an amount of 0.05

0 to 2.5% by weight (w/v) or volume (viv), depending on whether the material is a solid or liquid at room
temperature. An amount of 0.2% to 1% is preferred.

The immune response stimulating glycopeptides of this invention are a group of compounds related to
and derived from the N-acetylmuramyl-L-alanyi-D-isoglutamine, which was determined by Ellouz et al,
Biochem. & Biophys. Res. Comm., Vol 59, 4, 1317 (1974) to be the smallest effective unit passessing

75 immunological adjuvant activity in M. tuberculosis, the mycabacterial component of Freund's complete
adjuvant. A number of dipeptide- and polypeptide-substituted muramic acid derivatives were subsequently
developed and found to have immunostimulating activity.

Though these glycopeptides are a diverse group of compounds, they can be generally represented by

the formuia
20
RO

9]

25 o : OR
RO

NHCOR

30

R-?-ﬁ-peptide
H O

35 wherein the pyran ring oxygens are substituted by hydrogen, aikyl, or acy! or the like, or may be replaced
by nitrogen-based substituent, particuiarly the 6-position oxygen; the 2-amino group is an acyl group or
some other amide, the lactyl side chain is modified, i.e. is ethyt or another two-position alkyl moiety; and
the peptide function is a dipeptide or polypeptide. Furanosyi analogs of the pyranosyl compounds also
have immunopotentiating activity and are useful in this invention.

40 Amang the glycopeptides of this invention are those disaccharides and tetrasaccharides linked by
meso-a-e-diaminopimelic acid such as described in U.S. patents 4,235,771 and 4,186,194,

Immune response stimulating glycopeptides which may be used in the practice of this invention are
disclosed in U.S. Patents 4,094,971; 4,101,5636; 4,153,684: 4,235,771; 4,323,559; 4,327,085; 4,185,089:
4,082,736; 4,369,178; 4,314,998 and 4,082,735; and 4,186,194. The compounds of Japanese patent

45 applications J5 4079—227, J5 4079-228, J5 41206—696 and JA—028012 would also be useful in the
practice of this invention.

Methads for preparing these compounds are disclosed and well-known in the art. Preparative process
exemplification can be found in U.S. Patent 4,082,736 and 4,082,735. Additional, similar preparative
processes may be found in the U.S. patents referenced in the preceding paragraph.

50 Preferred glycopeptides are those having the Formula |
CH,OR
° H
55
o]
R'D OR3
R ‘f, C NHCOR?
60 2 6
H C—Xx-NH-CH- (CH) Z-R
Il g
o] R

65  wherein
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R and R, are the same or different and are hydrogen or an acyl radical containing from 110 22 carhon
atoms;

R, is an unsubstituted or substituted alkyl radical containing from 1 to 22 carbon atoms, or an un-
substituted or substituted aryl radical containing from 6 to 10 carbon atoms;

R; is hydrogen, alkyl, or aryl of 7 to 10 carbon atoms;

R, is hydrogen or alkyl of 1 to 6 carbon atoms;

X is an aminoacyl moiety selected from the group consisting of alanyl, valyl, leucyl, isoleucyl, a-amino-
butyryl, threonyl, methionyl, cysteinyl, glutamyi, glutaminyl, asparty!, phenylalanyl, tyrosyl, tryptophanyl,
lysyl, ornithinyl, arginyl, histidy!, asparginyl, prolyl, hydroxylprolyl, seryl, or glycyt;

Rs denotes an optionally esterified or amidated carboxy! group; and

Re denotes an optionally esterified or amidated carboxy! group;

Alkyl is a straight or branched radical comprised of 1 to 7 carbon atoms exemplified by methyl, ethyl,
propyi, butyl, pentyl, hexyl or heptyl or and isomer. Lower alkyl is a radical of 1 to 4 carbon atoms.

An optionally substituted benzyl radical is that benzyi radical which is optionally mono-substituted, di-
substituted, or poly-substituted in the aromatic nucleus, for example, by fower alky!, free, etherified or
esterified hydroxyl or mercapto groups, for example, lower alkoxy or lower alkylene dioxy groups, as well
as lower alkyl mercapto or trifluoromethy! groups and/or halogen atoms.

An optionaliy esterified or amidated carboxy! group is, the carboxyl group itself or a carboxyl group
esterified with a lower alkanol, such as methanol, ethanol, propanol, butanol, or the carbamoyl group,
which, on the nitrogen atom, is unsubstituted or mono-substituted or di-substituted by aikyl, especially
lower alkyl, aryl, particulariy phenyl, or aralkyl, particularly benzyl. The carbamoyl group may also be
substituted with an alkylidene radical such as butylidene or pentylidene radical. In addition, the carbamoyl
group Rs may aiso be substituted with a carbamoyimethyl group on the nitrogen atom.

Particularly preferred compounds are those of Formuia 1 wherein R and R, are the same or different
and are selected from the group consisting of hydrogen or an acy! radical containing from 1 to 22 carbon
atoms; R, is methyl; R, is hydrogen; X is an aminoacyl moiety selected from the group consisting of L-
seryl, L-alanyl, L-valyl, L-leucy!, L-isoleucyl, L-a-aminobutyryl, L-seryl, L-threonyi, L-methionyl, L-cysteinyl,
L-phenylalanyl, L-tyrosyl, L-tryptophenyl, L-lysyl, L-ornithyl, L-arginyi, L-histidyl, L-glutamyl, L-glutaminyl,
L-aspartyl, L-asparaginyl, L-prolyl, or L-hydroxyprolyl.

A rnore preferred group of glycopeptides are the compounds of Formula 1 wherein R, R, are hydrogen
or acyl of 1 to 22 carbon atoms, R, is hydrogen, R, and R, are methyl, and X is L-valyl, L-seryl, L-alanyl, L-
threonyl or L-a-aminobutyryl.

Most particularly preferred are the following compounds:

N-acetylmuramyi-L-a-aminobutyryl-D-isoglutamine;

6-0-stearoyl-N-acetylmuramyl-L-a-aminobutyryl-D-isoglutamine;

N-acetylmuramyl-L-threonyl-D-isoglutamine;

N-acetylmuramyl-L-valyl-D-isoglutamine;

N-acetylmuramyi-L-alanyl-D-isoglutamine;

N-acetyl-desmethylmuramyl-L-alanyl-D-isoglutamine;

n-butyl N-acetylmuramyl-L-alanyl-D-glutaminate; and

N-acetytmuramyl-L-seryl-D-isoglutamine.

An effective amount of immunostimulating glycopeptide will be that amount which effects an increase
in titer level when administered in conjunction with an antigen over that titer lever observed when the
glycopeptide has not been included in the adjuvanted composition. As can be appreciated, each g!yco-
peptide may have an effective dose range that may differ from the other glycopeptides. Therefore, a single
dose range cannot be prescribed which will have a precise fit for each possibie glycopeptide withip the
scope of this invention. However, as a general rule, the glycopeptide will preferably be present in an
amount of between 0.01 and 2% by weight/volume (w/v). A more preferred amount is 0.01 to 1% {wivi. The
giycopeptide may be N-acetylmuramyl-L-threonyl-D-isoglutamine present in an amount of 0.5% (wiv) with
copolymer present in an amount of 2.5%. .

Another component of these formulations, which may be present at the option of the formulator, is a
metabolizable, non-toxic oil, preferably one of 6 to 30 carbon atems including, but not limited to, a[kanes.
alkenes, alkynes, and their corresponding acids and alcohols, the ethers and esters thereof, anq mixtures
thereof. The oil may be any vegetable oil, fish oil, animal il or synthetically prepared oil whlc_h can be
metabolized by the body of the animal or bird to which the adjuvant is been administered and which is not
toxic in some manner to the organism. Mineral oil and similar petroleumn distillate oils are expressly
excluded from this invention. .

The oil component of this invention may be any long chain alkane, alkene or alkyne, or an acid or
alcohol derivative thereof either as the free acid, its salt or an ester such as a mono-, di- or triester, such as
the triglycerides and esters of 1,2-propanediol or similar multi-hydroxy alcohol. Alcohols may be acyla_ted
employing a mono or poly functional acid, for example acetic acid, propanoic acid, citric acid a.nd the like.
Ethers derived from long chain alcohols which are oils and meet the other criteria set forth herein may alsc

be used. ) ) : o ) 6—30
The individual alkane, alkene or alkyne moiety and its acid or alcohol derivatives will have

carbon atoms. The moiety may have a straight or branched chain structure. it may be fully saturated or
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have one or more double bonds or acetylenic bonds. Where maono or poly ester- or ether-based oils are
employed, the limitation of 6—30 carbons applies to the individual fatty acid or fatty alcohol moiety, not the
total carbon count.

Any metabolizable ail, particularly from an animal, fish or vegetable source, may be used herein. it is
essential that the oil be metabolized by the animal or bird to which it is administered, otherwise the oil
component may cause abscesses, granulomas or even carcinomas, or may make the meat of vaccinated
birds and animals unacceptable for human consumption because of the deteterious effect the un-
metabolized oil may have on the consumer.

Nuts, seeds and grains are the sources for the so called vegetable oils, Peanut oil, soybean oil, coconut
oil, and olive oil, the most commonly available, exemplary the nut oils. Seed oils include safflower oil,
cottonseed oil, sunflower seed oil, sesame seed oil and the like. In the grain group, corn oil is readily
available but while the oil of other cereal grains such as wheat, oats, rye, rice, triticale and the like may be
used, such oils, except for wheat germ oil, are not readily available and therefore of less interest, but only
for the reason cereal grain oils may be more difficult to obtain commercially.

The technology for obtaining the vegetable oils is well developed and well known. The compositions of
these and other similar oils may be found in, for example, the Merck index, and source materials on foods,
nutrition and food technology. .

The 6—10 carbon fatty acid asters of glycerol and 1,2-propanediol, while not occurring naturally in
seed oils, may be prepared by hydrolysis, separation and esterification of the appropriate materials starting
from the nut and seed oils. These products are commercialty available under the name “Neobee"” from PVO
International, Inc., Chemical Specialities Division, 416 Division Street, Boongon, New Jersey and others.
Reference is made to U.S. Patent application Serial No. 341,403, filed January 21, 1982 for methods for
making these latter materials.

Oils from any animal source, including birds, may be empioyed in the adjuvants and vaccines of this
invention. Animal oils and fats usually are solids at physiological temperatures due to the fact they exist as
triglycerides and have a higher degree of saturation than oils from fish or vegetables. However, fatty acids
are obtainable from animal fats by partial or complete triglyceride saponification which gives the free fatty
acids. Fats and oils from mammalian milk are metabolizable and therefore could be used in the practice of
this invention. The procedures for separation, purification, saponification and other means necessary for
obtaining pure oils from animal sources are well known in the art.

Another source of oils are the fish ails. Most fish contain metabolizable oils which may be readily
recovered. Far example, cod liver oil, shark liver oils, and whale oil such as spermaceti exemplary several
of the fish oils which may be used herein. Shark liver oil contains a branched, unsaturated oil known as
squalene, 2,6,10,15,19,23-hexamethyl-2,6,10,14.18,22-tetracosahexane which is particularly preferred
herein. Squalane, the saturated analog of squalene is also a particularly preferred oil herein. Fish oils,
including squalene and squalane, are readily available from commercial sources or may be obtained by
methods known in the art.

The oil component of these adjuvants and vaccine formuiations will be present in an amount between
1 to 30% by volume/volume but preferably in an amount of 110 10% viv. It is most preferred to use a 5% viv
concentration of oil.

The aquecus portion of these adjuvant compositions is puffered, iscosmotic saline. Because these
compaositions are intended for parenteral administration, it is preferabie to make up these solutions so that
the tonicity, i.e., osmolality, is essentially the same as normal physiotogical fluids in order to prevent post-
administration swelling or rapid absorption of the composition because of differential ion concentrations
between composition and physiological fluids. it is also preferable to buffer the saline in order to maintain a
pH compatible with normal physiological conditions. Also, in certain instances, it may be necessary o
maintain the pH at a particular level in order to insure the stability of certain composition components, such
as the glycopeptides.

Any physiologicaily acceptable buffer may be used herein but it has been fpund that it is most
convenient to use a phosphate buffer. Any other acceptable buffer such as acetate, tris, bicarbonate,
carbonate, or the like could be used as a substitute for a phosphate buffer.

The pH of the aqueous component will preferably be between 6.0—8.0 though it is preferable to adjust
the pH of the system to 6.8 where that pH is compatible with maintaining the stability of ather composition
components or for any other physiologically suitable reason.

The quantity of buffered saline employed in these compositions will be that amount necessary to bring
the value of the composition to unity. That is, a quantity of buffered saline sufficient to make 100% will be
mixed in with the other companents listed hereinabove in order to bring the solution to volume.

The word antigen refers to any substance, usually a protein or protein-polysaccharide. protein-
lipopolysaccharide, polysaccharide or lipopotysaccharide which, when foreign to the blood stream of a bird
or animal, on gaining access to the tissue of such an animal, stimulates the formation of specific antibodies
and reacts specifically in vivo or in vitro with an homologous antibody. Moreover, it stimulates the
proliferation of T-lymphocytes with receptors for the antigen, and can react with the lymphocytes to initiate
the series of responses designated celi-mediated immunity.

A hapten is within the scope of this definition. A hapten is that portion of an antigenic molecuie or
antigenic complex that determines its immunological specificity. Commonly, a hapten is a peptide ar poly-
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saccharide in‘naturally occurring antigens. In artificial antigens it may be a low molecular weight substance
such as, for example, an arsanilic acid derivative. A hapten will react specifically in vivo and in vitro with
homologous antibodies or T-lymphocytes. Alternative descriptors are antigenic determinant, antigenic
structural grouping and haptenic grouping.

The formulation of a vaccine using the adjuvant compositions described herein will employ an
effective amount of antigenic material. That is, there will be included an amount of antigen which, in
combination with the adjuvants, will cause the subject to produce a specific and sufficient immunoiogical
response so as to impart protection to the subject to the subsequent exposure to the materiat or organism
against which the vaccine is intended to be effective. Alternatively, the antibody will combine with a
harmone or naturally occurring material in such a way as to aiter biological processes such as growth.

No single dose designation can be assigned which wiil provide specific guidance for each and every
antigen which may be employed in this invention. The effective amount of antigen will obviousiy be a
factor of its inherent activity and malecular weight and will be a function of the degree to which the specific
antigen can be purified from its source. It is contemplated that the adjuvant compositions of this invention
may be used in conjunction with whole cell or virus vaccines as well as purified antigens or subunit or
peptide vaccines prepared by recombinant DNA techniques or synthesis.

Adjuvant preparations are readily made by well known art methods. For example, one can make a 2-
fold concentrated solution of the antigen and glycopeptide in the buffered saline. A two-fold concentration
of the black polymer, oil, and multiphase stabilizing surfactant is mixed with buffered saiine and sonicated;
then the first and second solution are mixed and sonicated.

A further understanding of the invention may be had from the following non-limiting examples.

Example 1

The activity of the adjuvant compositions was examined by means of a delayed hypersensitivity test
and by an egg albumin {EA) antibody production test in guinea pigs. These two assays measure the ability
of the adjuvant compositions to stimulate delayed hypersensitivity {DH, cell mediated response) and
antibody synthesis (Ab, humoral immune response) in response to specific antigens in guinea pigs. The
two tests were as follows: groups of 8 female guinea pigs were injected subcutaneously with EA emulsified
in the adjuvant composition. Appropriate controls were included. The animals were subsequently skin
tested with EA to measure delayed hypersensitivity, and were bled to obtain serum for antibody titrations.

Standard bioassay procedures were set up as follows: EA (200 micrograms per animal) was dissolved
in saline and then emulsified with each of the six following adjuvant compositions.

TABLE 1
First Test Composition

Components Quantity
N-acetylmuramyl-L-threonyl-D-Isoglutamine 250 pg
Tween 80 2 ul
Pluronic® L-121 25 ul
Squalene 50 ul
Phosphate buffered saline Qs 1,000 ul

TABLE 2

Second Test Composition

Components Quantity
N-acetylmuramyi-L-threonyl-D-lsoglutamine 250 ug
Tween 80 2ul
Piuronic® L-121 25 ul
Phosphate buffered saline Qs 1,000 p!
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TABLE 3
Third Test Composition
. Components Quantijty
N-acetylmuramyI-L-threony!-D~lsoglutamine 250 pg
Tween 80 2 ul
10 Squalene 50 ui
Phasphate buffered saline Qs 1,000 p!
' TABLE 4
Fourth Test Composition
Compopents Quantity
20 N-acety!muramyl~L-threonyl-D-lsoglutamine 250 g
Pluronic® [-121 25l
Squat 50 u!
25 qualene . H
Phosphate buffered sajine Qs 1,000 i
TABLE 5
30 Fifth Test Composition
Componeants Quantity
Pluronic® |.121 250 i
35
Squalene 50 pi
Phosphate buffered saline as 1,000 pi
40
TABLE 6
Sixth Test Composition
Components Quantity
N-acetylmuramy!-L-threonyl-D-lsogiutamine 250 ug
Pluronic® |-121 25 ul
Phosphate buffered saline Qs 1,000 p)

0.2 mi of this emulsion were administered per guinea pig. A bogster injection of egg albumin in saline
was given at 4 weeks. Blood samples were drawn at three and six weeks to determine EA antibody titers,
The €gg albumin skin test was carried out at sjx weeks. Results of these studiss are as follows:
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TABLE 7
Delayed Hypersensitivity and Antibody Production

Antibody Titers DH
TEST COMPQOSITION Ab, Abg Diam. inf.
First 3.83 7.50 15.16 2.33
Second 3.14 6.14 14.14 2.07
Third 1.85 5.42 10.64 1.29
Fourth 3.42 7.85 13.35 1.64
Fifth 2.83 5.33 10.75 1.33
Sixth 2.33 5.00 11.00 1.33
Ab; — Antibody titer level at 3 weeks.
Abg — Antibody titer level at 6 weeks.
DH — Delayed hypersensitivity,
Diam. — Diameter of reaction in mm,
Inf. — Infiltration, scored on a scale of 1—3. ‘

Exarmple 2

The effect of squalene on antibody activity was determined in the experiment set forth below. The

procedure described in Example 1 was used in this study.

TABLE 8
Components Quantity
N-acetylmuramyl-L-Thr-D-Iglu 250 pg
Tween 80 2 ui
Pluronic L-121 25 ul
Squalene 50 ul
PBS to 1,000

TABLE 9
Components Guantity
N-acetylmuramyi-L-Thr-D-Iqu 250 pg
Tween 80 2 ul
Pluronic L-121 25 i
PBS to 1,000 pl

10
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TABLE 10
Components Quantity
5
Tween 80 2 ul
Pluronic L-121 25 pl
PBS to 1,000 pl

I

Egg albumin was mixed with the above formulations and 0.2 m! injected {S.C.) per guinea pig. A booster
injection of egg albumin was given at 4 weeks. Animals were bled at 4 and 6 weeks to determine antibody

15 titres, and skin tested with egg albumin at 6 weeks to measure delayed hypersensitivity. The resuits of
these studies are as follows:

’ " TABLE 11
H Delayed Hypersensitivity and Antibody Production
: 20
; Test Antibody Titers DH
R Composition Ab, Abg Diam. Inf,
First 5.00+£0.37 8.25+0.31 17.70+1.12 1.94
Second 2.87x0.22 6.62+0.26 12.37x0.88 1.38
Third 2.12+0.22 6.00+0.33 10.26+0.84 1.00
Exampie 3

Groups of 6 or 7 female guinea pigs, 400—500 g, were immunized with 200 ug of egg albumin (EA) in
one of 4 vehictes. The basic vehicle mixture consisted of 0.2 m) of phosphate buffered saline with 0.2%
TWEEN? 80 containing 10 ul of squalene (SQE) or squalane {SQA) and 5 p! of Pluronic® L-121. Two test
groups were also given 50 ug/animal of the glycodipeptide N-acetylmuramyl-L-a-aminobutyryi-D-
isoglutamine. The animals were boosted with 50 ug EA in saline on Day 28. On days 21, 35, and 50 the
animats were bled by heart puncture and the sera assayed using the passive hemaglutination technique.
On days 35 and 50 the animals were also skin tested with 10 ug EA injected ID. The skin tests were
measured at 24 hours. The data obtained in this experiment are summarized in Tabie 12.

From the observations in these three Exarnples, it is ciear that to elicit a powerful cell mediated and
humoral response, the combination of glycopeptide and Pluronic® polyal is essential. While these two
components are essential, cell mediated and humoral response can be maximized by employing a
metabolizabie oil,

TABLE 12

Delayed Hypersensitivity and Antibody Production

Antibody Titers 35 Days or 43 Days
Ab, Ab, Ab, Diam. Ing. Diam. Inf,
PBS Control 2.18+.17 283+.31 283+.31 6.17+231 1.17 3.67+1.66 1.00
L-121 Control 2.00+.00 4.86+.74 557+.30 9.00+161 1.14 8.00+1.39 1.14
SQE/Glycodipeptide 243137 7.43:.48 7.83+31 17.77+1.38 2.14 12.50x1.29 1.64
SQA/Glycodipeptide 2.29+.18 6.67£.42 7.83+31 18.83+0.71 2.33 13.83+0.80 1.92

#Infiltration Score: Infiitration is scored from 1 (none) to 3 (strongly infiltrated),

65
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Claims

1. An adjuvant composition comprising:

an immunopotentiating amount of an immunostimulating giycopeptide;

a multi-phase-forming amount of a non-toxic polyoxypropylene-polyoxyethylene block polymer in an
amount of 0.2 to 49% by volume {v/v);

a multi-phase-stabilizing amaunt of a glycol ether-based surfactant in an amount between 0.05t0 2.5%
by volume (v/v); and

butfered isoosmotic saline in a gquantity sufficient to make volume.

2. The composition of Claim 1 wherein said glycopeptide is present in an amount between 0.01 to 29
by weight/volume, )

3. A composition according to Claim 1 or Claim 2 wherein said glycopeptide is 8 compound of the
formula

CH,COR
© H
0
R'O oR* I
R 4,, C NHCOR?
H C—X-NH-CH-{CH) 2-R
i 15 ‘
(o} R :

wherein

R and R, are the same or different and are hydrogen or an acyl radical containing from 1to 22 carbon
atoms;

R; is an unsubstituted or substituted alkyl radical containing from 1 to 22 carbon atoms, or an un-
substituted or substituted aryt radical containing from 6 to 10 carbon atoms;

R, is hydrogen, alkyl, or aryl of 7 to 10 carbon atoms;

R, is hydrogen or alkyl of 1 to 6 carbon atoms;

X is an aminoacyl moiety selected from the group consisting of alanyl, valyl, leucyl, isoleucyl, a-amino-
butyryl, threonyl, methionyl, cysteinyl, glutamyl, glutaminy!, aspartyl, phenylalanyi, tyrosyl, tryptophanyl,
lysyl, ornithinyl, arginyl, histidyl, asparginyl, prolyl, hydroxyiprolyi, seryl, ar glycyl;

R; denotes an optionally esterified or amidated carboxyl group; and

Re denotes an optionally esterified or amidated carboxyi group;

said block polymer has a polyoxypropytene base of motecular weight between 3,250 and 4,000 and the
percent polyoxyethylene in the total motecule comprises 0.2 to 20% (Volume/Volume); and

said saline is phosphate buffered saline.

4. The composition of Ciaim 3 wherein the glycopeptide of Formula | is substituted as foliows: R and R,
are the same or different and are selected from the group consisting of hydrogen or an acyl radical
containing from 1to 22 carbon atoms; R, is methyl; R, is hydrogen: X is an aminoacyl moiety selected from
the group consisting of L-seryl, L-alanyl, L-valyl, L-leucyl, L-isoleucyl, L-a-aminobutyryl, L-seryl, L-threonyl,
L-methionyl, L-cysteinyl, L-phenylalanyi, L-tyrosyl, L-tryptophenyl, L-lysyl, L-ornithyl, L-arginyl, L-histidyl,
L-glutamyl, L-glutaminyi, L-aspartyl, L-asparaginyl, L-prolyl, or L-hydroxyprolyl, being present in an
amount between 0.01 to 1% (wiv);

said block copolymer has a polyoxypropylene base of molecular weight between 2250 and 4300 and
wherein the percentage of polyoxyethylene in the total molecule is 5—20%, said copolymer being present
in an amount between 0.2 to 20% (v/v); and

said glycol ether surfactant is a polysorbate surfactant present in an amount of 0.2 to 1% (v/v).

5. The composition of Claim 4 wherein said glycopeptide is a compound of Formula 1 wherein R, R,
and R, are hydrogen, R, is methyl, R, is methyl or hydrogen, X is L-valyl, L-analyl, L-seryl, L-threony! or L-a-
aminobutyryl, Ry is carboxyl, carbamoyl or n-butyl carboxylate and R is carboxyl ar carbamoyl.

6. A composition according to Claim 5 wherein said glycopeptide is N-acetyimuramyl-L-threony|-D-
isoglutamine,  N-acetyl-L-a-aminobutyryl-D-isogiutamine,  6-O-stearoyl-N-acetylmuramyl-L-a-amino-
butyryl-D-Isoglutamine, or N-acetyldesmethyimuramyl-L-alanyl-D-isoglutamine present in an amount
between 0.01 to 1% (wiv};

said block polymer is comprised of a polyoxypropylene base of molecular weight 4000 and has a
percentage polyoxyethylene in the total molecule of 10% and is present in an amount between 0.2 to 5%
(viv}; and

said polysorbate is TWEEN 80€.
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'7. A composition according to Claim § wherein said glycopeptide is n-butyl-N-acetylmuramyl-L-alanyI-
D-glutaminate, N-acetylmuramyl-L-a!anyl-D-isoqutamine, or N-acetylmuramvl-L-seryI-D-lsgglutamrr_'le.‘
and said copolymer is comprised of a polyoxypropylene base of molecular weight 4000 and which contains
10% polyoxyethyiene as a percentage of the total molecuie.

8. A composition according to Claim 6 wherein said glycopeptide is N-acetylmuramvl-L-threonyl-D-
isoglutamine present in an amount of 0.5% (w/vl, and said copolymer is present in an amount of ?.5/o.

9. A composition according to any one of the preceding claims which further comprises a
metabotizable, non-toxic oil in an amount between 1 to 30% by volume {viv), _

10. The composition according to any one of claims 4 to 8 which further comprises squalene or
squatane present in an amount between 1 to 10% {v/v).

11. A vaccine composition comprising:

an effective amount of an antigen;

an immunopotentiating amount of an immunostimuiating glycopeptide;

a non-toxic polyoxypropylene-poIyoxyethyiene block copolymer in an amount of 0.2 to 49% by volume
{viv}:

a glycol ether based surfactant in an amount of 0.05 to 2.5% by voiume {v/v}: and

buffered isoosmotic saline in a quantity sufficient to make volume. o

12. A vaccine composition of claim 11, further comprising a metabolizable, non-toxic oil in an amount
between 1 to 30% by volume {v/v}. ) -

13. A vaccine composition comprising an effective amount of an antigen and an adjuvant composition
according to any one of claims 1 to 10. . )

14. An adjuvant composition according to any one of claims 1 to 10 for use in enhanc_lng the immuno-
genicity of an antigen mixed therewith as a multi-phase system for administering to a bnrd.or mammalo.

15. An adjuvant composition according to claim 1 wherein the glycopolypeptide comprises 0.01—2%
{wiv) N-acetyi-muramyI-L-threonyl-D-isoglutamine. :

16. An adjuvant composition according to claim' 1 or claim 15 which comprises 2,.5% {wiv]) polyqu~
propylene-polyoxyethylene biock copolymer which has a polyoxypropyiene base of molecular weight
between 3250 and 4000 and wherein polyoxyethyiene comprises 10% of the total molecule.

17. An adjuvant composition according to claim 1, claim 15 or claim 16 wherein the glycol ether-based
surfactant comprises 0.2.t0 1% {wiv) polyoxyethylene 20 sorbitan monooleate surfactant.

Patentanspriiche

1, Adjuvans-Zusammensetzung, umfassend:

eine immunopotenzierende Menge eines immunstimulierenden Glycopeptids;

eine Multi-Phasen-bildende Menge eines nicht-toxischen Polyoxypropylen-Polyoxyethylen-Block-
polymeren in einer Menge von 0,2 bis 49 Volumen-% {(Vol/Vol);

eine MuIti-Phasen-stabilisierende Menge eines Tensids auf Glykolether-Basis in einer Menge von 0,05
bis 2,5 Volumen-% {Val/Vol);

gepufterte isoosmotische Kochsalzldsung in einer Menge, die genugt, Volumen zu erzeugen. '

2. Zusammensetzung nach Anspruch 1, worin das Glycopeptid in einer Menge zwischen 0,01 bis 2
Gewichts/Volumen-% anwesend ist, i

3. Zusammensetzung nach Anspruch 1 oder Anspruch 2, worin das Glycopeptid eine Verbindung der
Formeil

CH,0OR
o H
(0]
R'O C?R:'l I
R 4, C NHCOR?
~y 6
H C—X-NH-CH-({CH} Z*R
Il |5
P R

ist, worin ‘ _
R und R, gieich oder verschieden sind und Wasserstoff oder ein Acylrest mit 1 bis 22 Kohlenstofi-

atomen sind; _
R; ein unsubstituierter oder substituierter Alkylrest mit 1 bis 22 Kohlenstoffatomen oder ein un-
substituierter oder substituierter Arylrest mit 6 bis 10 Kohlenstoffatomen ist;
R Wasserstoff, Alky! oder Aryl mit 7 bis 10 Kohienstoffatomen ist;
R, Wasserstoff oder Alky! mit 1 bis 6 Kohlenstoffatomen ist;

13
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X eine Aminoacyi-Einheit, ausgewdhlt aus der Gruppe bestehend aus Alanyl, Valyl, Leucyl, Isoleucy!, a-
Aminobutyryl, Threony!, Methionyi, Cysteinyl, Glutamyl, Glutaminyl, Aspartyl, Phenyiaianyl, Tyrosyl,
Tryptophanyl, Lysyl, Ornithyl, Arginyl, Histidyl, Asparaginy, Prolyl, Hydroxypralyl, Seryl oder Giyeyl, ist;

s eine gegebenentfalls veresterte oder amidierte Carboxylgruppe darstelit: und

Rs eine gegebenantfalls veresterte oder amidierte Carboxylgruppe darstellt:

das Blockpolymer eine Polyoxypropyien-Basis mit einem Molekulargewicht zwischen 3250 und 4000
aufweist und der Prozentsatz an Polyoxyethylen im gesamten Molek(f 0,2 bis 20% {VolumenNolumen)
umfalit; und

die Kochsalzlésung Phosphat-gepufferte Kochsalziésung ist.

4. Zusammensetzung nach Anspruch 3, worin das Glycopeptid der Formei () wie folgt substituiert ist:
R und R, sing gleich oder verschieden und sind ausgewdhlit aus der Gruppe bestehend aus Wasserstoff
oder einem Acylrest mit 1 bis 22 Kohlenstoffatomen; R, ist Methyi: R; ist Wasserstoff; X ist eine Aminoacyl-
Einheit, ausgewahit aus der Gruppe bestehend aus L-Seryl, L-Alanyt, L-Valyl, L-Leucy!, L-Isoleucyl, L-a-
Aminobutyryl, L-Seryl, L-Threonyi, L-Methionyl, L-Cysteiny!, L-Phenylalanyl, L-Tyrosyl, L-Tryptophanyl, |-
Lysyl, L-Ornithyl, L-Arginyl, L-Histidyi, L-Glutamyl, L-Glutaminyl, L-Aspartyi, L-Asparaginy!, L-Prolyl oder |-
Hydroxyprolyl; wobei es in einer Menge zwischen 0,01 bis 1% (Gew/Vol) anwesend ist;

das Blockpolymer eine Polyoxypropylen-Basis mit einem Molekuiargewicht zwischen 2250 und 4300
aufweist und worin der Prozentsatz an Polyoxyethylen im gesamten Moiekiil 5—20% ist, wobei dieses
Copolymer in einer Menge zwischen 0,2 bis 20% {Voi/Vol) anwesend ist; und

das Glykolether-Tensid ein Polysorbat-Tensid ist, das in einer Menge von 0,2 bis 1% (Vol/Vol)
anwesend ist.

5. Zusammensetzung nach Anspruch 4, worin das Glycopeptid eine Verbindung der Formei 1 ist, worin
R. R, und R, Wasserstoff sind, R, Methyi ist, R, Methyi oder Wasserstoff ist, X L-Valyl, L-Alanyl, L-Seryi, L-
Threonyi oder L-a-Aminobutyryl ist, Rs Carboxyi, Carbamoyl oder n-Butylcarboxyiat ist und R, Carboxyl
oder Carbamoyi ist, "

6. Zusammensetzung nach Anspruch 5, worin das Giycopeptid N-Acetylmuramyl-L-threonyi-D-
isoglutamin, N-Acetyl-L-a-aminobutyryl-D-isoglutamin. S-O-Stearoyi-N-acetyImuramyl-L-a-aminobutyryl-
D-isoglutamin oder N-Acetyldesmethylrnuramyl-L-alanyf—D-isogIutamin ist, anwesend in einer Menge
zwischen 0,01 bis 1% (Gew/Vol);

das Blockpolymer eine Polyoxypropyien-Basis des Moiekulargewichts 4000 umfalit und einen Prozent-
a1z an Polyoxyethylen im gesamten Moieki! von 10% aufweist und in einer Menge zwischen 0,2 bis 5%
(Vol/Voi) anwesend ist: und

das Polysarbat TWEEN 80 ist.

7. Zusammensetzung nach Anspruch 5, worin das Glycopeptid n-Butyl-N-acetylmuramyl-L-alanyl-D-
gutaminat, N-Acetylmuramyl-L-aIanyl—D-isogfutamin oder N-Acetylmuramyl-L—seryl-D-isoglutamin ist; und
das Copolymer eine Polyoxypropyien-Basis des Moiekulargewichts 4000 umfa®t, und das 10% Polyaxy-
ethylen als Prozentsatz des gesamten Moleklils enthilt.

8. Zusammensetzung nach Anspruch 6 worin das Giycopeptid N-Acetylmuramyl-L-threonyl-D-
isogfutamin, anwesend in einer Menge von 0,5% {Gew/Vol}, ist, und das Copolymer in einer Menge von
2,5% anwesend ist.

9. Zusammensetzung nach irgendeinem der vorangehenden Anspriche, die weiter ein
metaboiisierbares, nichttoxisches Ol in einer Menge zwischen 1 bis 30 Volumen-% (Vol/Vol) umfaBt.

10. Zusammensetzung nach irgendeinem der Anspriiche 4 bis 8, die weiter Squalen oder Squalan,
anwesend in einer Menge zwischen 1 bis 10% {(Voi/Vol), umfalit.

11. Impfzusammensetzung, umfassend:

eine wirksame Menge eines Antigens;

eine immunopotenzierende Menge eines immunstimulierenden Glycopeptids;

ein nicht-toxisches PolyoxypropyIen-PolyoxyethyIen-Biockcopoiymer in einer Menge von 0,2 bis 49
Volumen-% (Voi/Vol):

ein Tensid auf Glykolether-Basis in einer Menge von 0,05 bis 2,5 Volumen-% (Vol/Vol): und

gepufferte isoosmotische Kochsalzlésung in einer Menge, die ausreicht, Volumen zu erzeugen.

12. Impfzusammensetzung nach Anspruch 11, weiter ein metabolisierbares, nicht-toxisches Ol in einer
Menge zwischen 1 bis 30 Volumen-% {(Vol/Vol) umfassend.

13.  Impfzusammensetzung, eine effektive Menge eines Antigens und einer Adjuvans-
Zusammensatzung nach irgendeinem der Anspriiche 1 bis 10 umfassend.

14, Adjuvans-Zusammensetzung nach irgendeinem der Anspriiche 1 bis 10 zur Verwendung bei der
Verstérkung der Immunisierungsfihigkeit eines Antigens, das damit in Form eines Multiphasen-System zur
Verabreichung an einen Vogel oder ein Sdugetier gemischt wird.

15. Adjuvans-Zusammensetzung nach Anspruch 1, worin das Glycopolypeptid 0,01 bis 2% {Gew/Vol)
N-Acetyl-muramyi-L-threonyl-D-isoglutamin umfaldt,

16. Adjuvans-Zusammensetzung nach Anspruch 1 oder Anspruch 15, umfassend 2,5% (Gew/Vol)
Polyoxypr0pylen-Polyoxyethylen-Blockcopo!ymer, das eine Polyoxypropylen-Basis eines Moiekular-
gewichts zwischen 3250 und 4000 aufweist und worin Polyoxyethylen 10% des gesamten Molekiils umfalit.

17. Adjuvans-Zusammensetzung nach Anspruch 1, Anspruch 15 oder Anspruch 16, worin das Tensid
auf Glykolether-Basis 0,2 bis 1% {Gew/Vol) Polyoxyethylen-20-Sorbitanmonooleat-Tensid umfalit.

14
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Flevéndications

un

une quantité, formant des phases multiples, d'un polymeére séquence polyoxypropyléne-poly-
oxyéthyléne non toxique, comprise dans l'intervalie de 0,2 & 499 en volume (viv);

une quantitg, stabilisant leg phases muitiples, d'un surfactant, 4 base d'éther de glycol, comprise dans
Vintervaile de 0,052 2,5% en volume (viv); et

du sérum physiologique iso-osmotique tamponné, en une quantité suffisante pour compléter au

2. Composition suivant la revendication 1, dang laguelie le glycopeptide est présent en une quantité de
0.01 3 2% en poids/valume,

3. Compaosition suivant la revendication 1 ou la revendication 2, dans laquelle le glycopeptide est un
composeé de formule

CH,0R
0 H
0 3
R'O OR I
R ‘L C NHCOR?
~y : 6
H C—X-NH-CH-(CH) >~R
Il ls
o) R

dans laquelle
R et R, sont identiques ou différents et représentent I"hydrogéne ou un radical acyle contenant 1 § 22
atomes de carbone; ,
R, représente un radical alkyie non substitué gu substitué, contenant 1 & 22 atomes de carbone, ou bien

R; représente I'hydrogéne, un graupe alkyle ou aryle ayant 7 3 10 atomes de carbone:

X représente un groupe amino-acyle choisi entre les groupes alanyle, valyle, leucyle, isoleucyle, a-
aminobutyryle, thréonyle, méthionyle, cystéinyle, glutamyte, glutaminyle, aspartyle, phénylalanyie,
tyrosyle, tryptophanyle, lysyle, ornithyie, arginyle, histidyle, asparginyle, prolyle, hydroxyprolyie, séryle ou
glycyle;

Rs représente un groupe carboxyie tfacultativernent estérifié ou amidé: et

Re représente un groupe carboxyle facultativement estérifié ou amidé;

t une base de poilyoxypropyléne ayant un poids moléculaire de 3250 .'“a
4000 et Ia pourcentage de polyoxyéthyléne dans ia molécule totale étant compris dans I'intervalie de 0,2 &

I'hydrogéne et un radical acyle contenant 1 3 22 atomes de carbone; R, représente un groupe méthyle, R,
représente I'hydrogéne; X représente un groupe amino-acyle choisi entre les groupes L-séryie, L-alanyie,
L-valyie, L-leucyie, L-isoleucyie, L-a-aminobutyryie, L-séryle, L-thréonyle, L-méthionyle, L-cystéinyle, L-
Phénylalanyie, L-tyrosyle, L-tryptophanyle, L-lysyle, L-ornithyle, L-arginyle, L-histidyle, L-glutamyle, L‘-
glutaminyle, L-aspartyle, L-asparaginyle, L-prolyle et L-hydroxyproiyle, présent en une quantité de 0,013
1% {en poids/volume);

le copolymere séquencé possédant une base de polyoxypropyléne ayant un poids moléculaire de 2259
44300, et le pourcentage de polyoxyéthyiéne dans la molécule totale étant compris dans I'intervalle de 5 &
20%, ledit Copolymeére étant présent en une quantité de 0,2 & 20% (en volumesvolume): et

I'éther de glycol servant de surfactant étant un polysorbate présent en une quantité de 0,2 3 1% (en
volume/volume).

5. Composition suivant |a revendication 4, dans taquelle ie glycopeptide est un composé de formule |
dans laquelie R, R, et R, représentent V'hydrogeéne, R, représente un groupe méthyle, R, représente un
groupe methyle ou I'hydrogene; X représente un groupe L-valyle, L-alanyle, L-séryle, L-thréonyle ou L-a-
aminobutyryle, Rs représente un groupe carboxyie, carbamoyle ou n-butylcarboxylate et Rs représente un
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thréonyl-D-isogiutamine, la N-acétyi-L-a-aminobutyryl-D-isogiutamine, la 6-0-stéaroyl-N_—acétylmuramyl.
L-a-aminobutyryl-D-isogiutamine ou Ia N-acétyidesméthyimuramyl-L-alanyi-D-isogiutamine, présente en
une guantité de 0,01 & 1% (en poids/volume); )

le copolymére séquencé est constitué d’une base de polyoxypropyléne ayant un poids moiéculaire ge
4000, possede un pourcentage de polyoxyéthyléne dans la molécule totale egal & 10% et est présent en une
quantité de 0,2 4 5% (en volume/volume): et

le polysorbate est ie TWEEN B0,

7. Composition suivant la revendication 5, dans laquelie le glycopeptide est le n-butyl-N-
acétylmuramyl-L-alanyl-D-glutaminate, la N-acétytmuramyl-L-alanyi-D-isoglutamine, ou |a N-acétyl-
muramyl-L-séryl-D-isogiutamine; et le copolymére est constitué d'une base de polyoxypropy!éne ayant un
poids moléculaire de 4000 et qui contient 10% de polyoxyéthyiéne, en pourcentage de la molécule totaie.

8. Composition suivant la revendication 6, dans laquelle le glycopeptide est la N-acétylmuramyl-L-
thréonyi-D-isaglutamine, présente en une quantité de 0,5% (en poids/ivolume), et le copolymére est présent
en une quantité de 2,5%.

9. Composition suivant I'une guelconque des revendications précédentes, qui comprend en outre une
huile non toxique, métabolisable, en une quantité de 1 3 30% en volume (viv).

10. Composition suivant une quelconque des revendications 4 & 8, qui comprend en outre dy
squaléne ou du squalane présent.en une quantité de 1 a3 10% (viv).

11. Composition de vaccin comprenant:

une gquantité efficace d’antigéne;

une quantité immunaopotentialisatrice d'un glycopeptide immunostimulant;

un copolymeére séquence polyoxypropyléne-polyoxyéthyléne non toxique, en une quantité de 023
49% en volume {viv):

un surfactant a base d‘éther de glycol, en une quantité de 0,05 4 2,5% en volume (v/v): et

du sérum physiologique iso-osmotique tamponné, en une quantité suffisante pour compléter au
valume. '

12. Composition de vaccin suivant la revendication 11, comprenant en outre une huile non toxique
métabolisable, en une quantité de 1 a 30% en volume {viv).

13. Compeosition de vaccin comprenant une quantité efficace d’'un antigéne et une composition
d’'adjuvant suivant |'une quelconque des revendications 1 3 10.

14. Compaosition d'adjuvant suivant 'une quelconqgue des revendications 1 & 10, destinée 3 étre utilisée
pour accroiter le pouvoir immunogéne d'un antigene mélangé & cette composition sous forme d'une
composition polyphasique destinée & étre administrée a un oiseau ou un mammifére.

15. Composition d’adjuvant suivant la revendication 1, dans laguelle ie glycopolypeptide comprend
0,01 &4 2% (en poids/ivoiume} de N-acétyi-muramyi-L-thréonyl-D-isoglutamine.

16. Composition d’adjuvant suivant la revendication 1 ou la revendication 15, qui comprend 2,5% (en
poids/valume)} d'un copolymére séquencé polyoxypropyléne-polyoxyéthyléne qui posséde une base de
polyoxypropyléne ayant un poids moléculaire de 3250 a 4000 et dans leque! le polyoxyéthyiéne représente
10% de la molécule totale.

17. Composition d’adjuvant suivant la revendication 1, |a revendication 15 ou la revendication 16, dans
laguelle le surfactant & base d'éther de giycol comprend 0,2 3 1% (en poids/volume) d'un surfactant
polyoxyéthyléne 20-monooléate de sorbitanne.
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