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EXAMPLE 4                                                                By
Volume                     Peanut oil
45.5%                     Mannide monooleate                           2.5%
Aluminum monostearate                        2.0%
Phosphate buffered saline                    50.0%         The above
ingredients were admixed and  formed had the following stability charac-  5
converted into an emulsion by the method de-  teristics:     scribed in
Example 1. The emulsion thus                      Stable droplets in water
at room temperature    Yes                     Breaking point of emulsion
>95[err] C.                     Electrical conductivity
Neg.                     Per cent oil phase produced at
200 r.p.m. for 45 minutes            No Separation
2000 r.p.m. for 45 minutes            No Separation
Viscosity                                  Excellent
EXAMPLE 5                                                                By
Volume                     Peanut oil
23.0%                     Mannide monooleate                          25.0%
Aluminum monostearate                        2.0%
Phosphate buffered saline                   50.0%         The above
ingredients were admixed and  formed had the following stability charac-
converted into an emulsion by the method teristics: 10  described in
Example 1. The emulsion thus                      Stable droplets in water
at room temperature    Yes                     Breaking point of emulsion
>95[err] C.                     Electrical conductivity
Neg.                     Per cent oil phase produced at
200 r.p.m. for 45 minutes            No Separation
2000 r.p.m. for 45 minutes          <1%  Separation
Viscosity                                  Excellent            6
1,035,701                                            EXAMPLE 6.
By Volume                     Peanut oil
44.5%                      Mannide monooleate
5.0%                        Aluminium monostearate
0.5%                      Phosphate buffered saline
50.0%         The above ingredients were admixed and  formed had the
following stability charac-  5     converted into an emulsion by the method
teristics:     described in Example 1. The emulsion thus
Stable droplets in water at room temperature  Yes
Breaking point of emulsion                   92 C.
Electrical conductivity                       Neg.                      Per
cent oil phase produced at                       200 r.p.m. for 45 minutes
No Separation                       2000 r.p.m. for 45 minutes
<1%. Separation                     Viscosity
Excellent                                            EXAMPLE 7
By Volume                    Peanut oil
60.0%                     Manmide monooleate
5.0%                     Aluminum monostearate                         5.0%
Phosphate buffered saline                   30.0%        The above
ingredients were admixed and  formed had the following stability charac-
converted into an emulsion by the method  teristics: 10  described in
Example 1. The emulsion thus                      Stable droplets in water
at room temperature    Yes                     Breaking point of emulsion
93[err] C.                     Electrical conductivity
Neg.                     Per cent oil phase produced at
200 r.p.m. for 45 minutes            No Separation
2000 r.p.m. for 45 minutes            No Separation
Viscosity                                   Excellent
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EXAMPLE 8                                                                By
Volume                     Peanut oil
70.0%                     Mannide monooleate                           5.0%
Aluminum monostearate                        3.0%
Phosphate buffered saline                   22.0%        The above
ingredients were admixed and  formed had the following stability charac-  5
converted into an emulsion by the method  teristics:    described in
Example 1. The emulsion thus                      Stable droplets in water
at room temperature    Yes                     Breaking point of emulsion
92[err] C.                     Electrical conductivity
Slight                     Per cent oil phase produced at
200 r.p.m. for 45 minutes            No Separation
2000 r.p.m. for 45 minutes            10% Separation
Viscosity                                    Fair
EXAMPLE 9                                                                By
Volume                     Peanut oil
43.0%                     Mannide monooleate                           5.0%
Aluminum monostearate                        2.0%
Phosphate buffered saline containing        50.0%
Influenza Virus, polyvalent, types A and B                    containing a
total of 500 C.C.A. units per cc                    (including 200 C.C.A.
units type A-2,                    Asian strain and 100 C.C.A. units each
of                    A/Ann. Arbor, A/PR8 and B/Great Lakes
per cc.)       The above ingredients were admixed and  formed had the
following stability charac-     converted into an emulsion by the method
teristics: 10 described in Example 1. The emulsion thus             8
1,035,701                        Stable droplets in water at room
temperature   Yes                       Breaking point of emulsion
96[err] C.                       Electrical conductivity
Neg.                       Per cent oil phase produced at
200 r.p.m. for 45 minutes              No Separation
2000 r.p.m. for 45 minutes             9.7%  Separation
Stability at 4[err] C. for 36 days           Excellent
Stability at 25[err] C. for 36 days    Trace of creaming
Stability at 37[err] C. for 36 days      Trace of creaming
Stability at 56 C. for 36 days       40% creaming with
trace of aqueous
separation                      EXAMPLE 10                   corporated in
the aqueous phase, only a few        Emulsions were prepared as described
in  representative examples are given below of     Example 9 but replacing
the peanut oil by  vaccines so prepared to illustrate their pre-  20 5
sesame oil, corn oil, olive oil, cottonseed oil,  paration and the adjuvant
response obtained     sweet almond oil, persic oil and chaulmoogra  when
administered to animals. Exhaustive ex-     oil, each at a concentration of
43% by volume  amples are not included to describe every     and in each
instance a stable water in oil  possible vaccine as to do so would only
emulsion is obtained which complies with the  unduly lengthen the
disclosure without materi-  25 standards set forth hereinabove for a stable
ally adding to the knowledge concerning the     water-in-oil emulsion.
use of the adjuvant preparations.       The  adjuvant  compositions
described    In the following Examples and discussion,     in  the above
Examples or modifications  the abbreviation "CCA" refers to Chick Cell
thereof can be employed as vehicles for  Agglutinin which is determined by
the method  30 15 the preparation of injectable antigen prepara-  described
in J. Immunology 45:273 (1942),     tions. As any of the antigens described
above  Hirst and Pickles.     either singly or in combination can be in-
EXAMPLE 11
By Volume                      Peanut oil
53.75%                      Mannide monooleate
1.25%                      Aluminum monostearate
5.0%                      Influenza virus vaccine, polyvalent,
types A and B containing a total of                  500 CCA units per cc
(including 200                     CCA units type A-2, Asian strain,
100 CCA units each of A/Ann Arbor,                     A/PR8 and B/Great
Lakes per cc.)              40.0%         The above ingredients were
admixed and  was found to comply with the standards set 35 formed into an
emulsion by substantially the forth herein above for a stable water-in-oil
same method described in Example 1, and emulsion.
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By Volume                    Peanut oil
54.0%                    Manmide monooleate                           5.0%
Aluminum monostearate                         1.0%
Influenza virus vaccine, polyvalent,                   types A and B
containing a total of                   500 CCA units per cc (including 200
CCA                   units type A-2, Asian strain, 100 CCA
units each of A/Ann Arbor, A/PR8 and B/Great                   Lakes per
cc)                               40.0%        The above ingredients were
admixed and  was found to comply with the standards set  5    formed into
an emulsion by substantially the  forth herein above for a stable
water-in-oil    same method described in Example 1, and  emulsion.
EXAMPLE 13
By Volume                     Peanut oil
53.0%                     Mannide monooleate                           5.0%
Aluminum monostearate                        2.0%
Influenza virus vaccine, polyvalent,                    types A and B
containing a total of                    500 CCA units per cc (including
200 CCA                    units type A-2, Asian strain, 100 CCA
units each of A/Ann Arbor, A/PR8 and                    B/Great Lakes per
cc.)                      40.0%         The above ingredients were admixed
and was found to comply with the standards set 10  formed into an emulsion
by substantially the forth herein above for a stable water-in-oil     same
method described in Example 1, and emulsion.
EXAMPLE 14                                                               By
Volume                     Peanut oil
52.0%                     Mannide monooleate                           5.0%
Aluminium monostearate                       3.0%
Influenza virus vaccine, polyvalent,                    types A and B
containing a total of                    500 CCA units per cc (including
200 CCA                    units type A-2, Asian strain, 100 CCA
units each of A/Ann Arbor, A/PR8 and                    B/Great Lakes per
cc)                       40.0%           1,035,701       The above
ingredients were admixed and  was found to comply with the standards set
formed into an emulsion by substantially the  forth herein above for a
stable water-in-oil  5     same method described in Example 1, and
emulsion.                                           EXAMPLE 15
By Volume                     Peanut oil
43.0%                      Mannide monooleate
5.0%                      Aluminum monosteatrate
2.0%                      Phosphate buffered saline solution
50.0%                     containing 660 CCA units per ml
polyvalent influenza virus vaccine                     (including 264 CCA
units A/Asian,                     132 CCA unit A/Ann Arbor, 132 CCA
units A/PR8, 132 CCA units B/Great                     Lakes per ml.)
The above ingredients were admixed and  found to comply with the standards
set forth     formed into an emulsion by substantially the herein above for
a stable water-in-oil emulsion. 10 same method described in Example 1, and
was                                           EXAMPLE 16
By Volume                     Peanut oil
43.0%                      Mannide monooleate
5.0%                      Aluminum monostearate
2.0%                      Purified poliomyelitis virus vaccine,      50.0%
trivalent, types I, II and III containing                     a total of
5-6 gamma [including 4.0                     gamma of type I (Parker), and
0.8 gamma                     each of types II (MEFI) and III (Saukett)]
per cc.   15    The above ingredients were admixed and  a measured aliquot
of the individual sera for 30     formed into an emulsion by substantially
each bleeding was tested for antibody titer by     the same method
described in Example 1,  the following technique:     and was found to
comply with the standards   For influenza antibody     set forth herein
above for a stable water-in-oil  Standard-pattern
hemagglutination-inhibition 20  emulsion.
(HI) test by the procedure described in  35       The adjuvant effect of
the vaccines de-  (J.A.M.A., 172, 1230-1238 (1960) Jensen     scribed in
the foregoing Examples was tested  Woodhour and Bailey).     in animals by
the following method.          The results were compared to the antibody
Dual injections at zero time of 0.25 to 1.0  response of control guinea
pigs simultaneously 25  ml. were administered intramuscularly into
inoculated with 0.25 to 1.0 ml. of phosphate  40     each of 10 to 20
Hartley strain albino guinea  buffered saline containing the antigenic test
pigs weighing between 450 and 550 grams  dose.     each. In all
experiments, several bleedings    The results observed are recorded in
Tables     were taken at 4, 8 and 12 week intervals, and  I to III.
[err]    [err]    [err]    [err]           14
1,035,701   peanut oil, chaulmoogra oil, corn oil, olive   12. A
water-in-oil emulsion containing an   oil, cottonseed oil, oil of sweet
almond or  immunological agent according to claim  3,   persic oil.
substantially as hereinbefore described in any       10. A process as
claimed in any one of  one of Examples 9-16. 5  claims 6-9 in which an
immunological agent    is incorporated in the aqueous phase before
For the Applicants,    the aqueous phase is added to the dispersion.
D. YOUNG & CO.,       11. A water-in-oil emulsion according to
Chartered Patent Agents,    claim 1 substantially as hereinbefore described
9, Staple Inn, 10 in any one of Examples 1-8.
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SPECIFICATION No. 1,035,701            Amendment No. 1  Page 1, line 69,
after "for" delete "for"     (second occurrence) Page 2, line 99, for
"1959" read "1950" Page 3, line 16, for "Jananese" read     "Japanese"    


