
812,136                                       3       tures of them. It is
more convenient, how-  sterilized by heating, for example, at 110[err]C.
ever, to have all of the constituents except the  for about 12 hours with
regrinding if caking       water present in the completed vial to reduce
is noticed. Part of the water content may       the possibiity of error in
compounding at the  be lost by this treatment. The sterile mag-   5  time
of administration and also to obviate the  nesium  ion component is then
asceptically       necessity for a separately labled diluent.  blended with
the remaining constituents and       Water for injection is normally
available in  sterilely filled into containers.       hospitals and a
doctor's kit, so that by using    With other magnesium compounds, the final
a common source of water for injection, the  composition may be sterilized
after admixture       number of preparations which must be on  with
ethylene oxide or heat.                      75       hand is reduced.
By way of illustration certain examples of         The proportions may vary
over a consider-  the compositions of the invention and results       able
range with advantageous results.  Any  which have been obtained in both man
and       appreciable fraction of the absorption enhanc-  animal are shown
below. In the Examples all  15  ing non-toxic acid adjuvant contributes in-
parts are by weight.                          80       wards an increased
rate of absorption and                     EXAMPLE 1       higher blood
levels. It is preferred that    500 parts of tetracycline hydrochloride,
500       approximately as much of the absorption en-  parts of anhydrous
citric acid and 200 parts       hancing non-toxic acid ions as of the anti-
of procaine hydrochloride were ground together  20  biotic be present and
up to about 3 times as  in a screen grinder (Fitzpatrick) and then ster-
85       much as the absorption enhancing non-toxic  ilized by exposing the
mixture to ethylene       acid ions as of the antibiotic may be advan-
oxide, containing sufficient carbon dioxide so tageously used. Larger
proportions of the acid, as to be non-explosive, at 40[err] C for 7 hours.
particularly if ascorbic acid is used, are not  500 parts of magnesium
chloride hexahydrate  25  deleterious Less than equal weight propor-  were
heated at 110[err] C  for 12 hours then  90       tions of the acid are
advantageous, but not as  ground and reheated for an additional 12 hours
effective as if the equal weight be used.  at 110[err] C The moisture
content was reduced         From about 1 to 15 millgrams, per milli-  to
about the equivalent of 4 molecules of water       liter of magnesium ion
in the injection pre-  of crystallization. The sterilized magnesimm  30
paration are usefuL About 2 to 6 milligrams  chloride was blended
aseptically with the  95       per milliliter is preferred. The antibiotic
is  other constituents and filled into glass vials       preferably present
in the range of 10 to 100  each vial containing 500 milligrams of anti-
miigrams per milliliter of injected solution, biotic and designed to be
made up to l0 milli-       calculated as the antibiotic hydrochloride. 50
liters of solution having 50 milligrams per  35  milligrams per milliliter
is a particularly con-  milliliter of antibiotic activity.  100
venient therapeutic concenvation level. Higher    The dry preparation when
dissolved in       or lower concentrations maybe used but con-  water by
the addition of sterile water in such       centrations below 10 milligrams
per milliliter  quantities that the solution formed had a con-
require volumes of dilient which are larger  centration of 50 milligrams of
antibiotic acti-  40  than is normally desired.                     vity
per milliliter gave a pH of approximately  105         The amount of the
anestheic should be  1.5. The solution was clear and remained       enough
for effective local anesthetic effect.  clear on standing.       With
procaine hydrochloride from 0.5 to 40    The above composition was injected
intra-       milligrams per milliliter is a very effective  muscularly in
dogs at a dosage level of 2 milli- 45  range and from 2 to 20 milligrams
per milli-  grams per pound of body weight. No undue  110 liter is a
preferred range. With more or less  evidence of irrittion or pain was
observed       potent anesthetics the              can be  The blood levels
in micrograms per milligram.           proportionately adjusted.
of tetracycline hydrochloride were found to be:         In the compounding
of the material for  50  injection it is desirable that the material be
3.02  -  -  -  -   [err]hour     stored dry to ensure storage stability.
2.58 -  -  -  -  -                    [err] hour     To prepare the sterile
material the compo-   1.78   -  -  -  -  2 hours       nents may be
individually sterilized and then        1.49   -  -  -  -      4 hours
blended, or they may be mixed and then steril-      1.58 -  -  -  -   6
hours       ized by appropriate means such as irradiation  1.18   -  -  -
-     8 hours       with high frequency radiation or meutrons.    0.50   -
-  -  -    12 hours         The antibiotic may be discolored if heated
0.18   -  -  -  -   24 hours       in the presence of the magnesium ion. It
is a  giving a 12 hour mean of 1.73.       preferred embodiment of this
invention to mix   Also six human patients were injected intra-  60  the
antibiotic, the anesthetic and the hydroxy-  muscularly with a total of 100
miligrams of       carboxylic or thiocarboxyl acid or lactone  tetracycline
hydrochloride dissolved in 2 cc.       thereof in a finely ground state and
sterilize  of water prepared from the above composi-       the mixture with
ethylene oxide.  The mag-  tion. The tetracycline hydrochloride levels-
nesium ion component which may be present  blood serum in micrograms per
milliliterure  as magnesium chloride hexabydrate can be  as follows: -
4                                     812,138       Subject     2 hours 4.5
hours 7 hours   oxide containng sufficient carbon dixide so         E
1.0      0.74    0.42     as not to be explosive at 40[err] C. for 7 hours.
Ly         0.72     0.69    0.62     The composition was stored in glass
vials.         M          0.97     0.94    0.77     When ready for use the
solution was made up  60 N          1.27     1.27   0.99       by adding
sufficient water to give a concen-         P           0.86    0.79    0.65
tration of 50 milligrams per milliliter  of         V          0.88
0.56    0.53     tetracycline as the hydrochloride. When made
up with water to a concentration of 50 milli-            Average 0.95
0.83    0.66     grams per milliliter of tetracycline activity, the  65
pH was 3.2 When injected at a dosage level     These blood levels represent
a therapeutically  of 2 milligrams per pound of body weight in 10
effective dosage level.                    dogs, the average blood levels
in micrograms                    EXAMPLE 2                  per milliliter
for four dogs was found to be:       A composition was prepared following
the     procedure set forth in Example I containing:  1.92   -  -  -  -
[err]hour      70                                                    2.69
-  - -   -       1 hour         500 parts -  -   Tetracycline HCl
2.15   -  -  -  -    2 hours IS    500 part -  -   MgCl[err]. 6H20
1.44   -  -  -  -        4 hours        1250 parts -  -   Ascorbic Acid
1.23   -  -  -  -        6 hours        200 parts -  -   Procaine HCl
1.06   -  -  -   -       8 hours       75
0.88   -  -  -  -    12 hours    When made up with water to a concentration
033   -  -  -  -   24 hours    of 50 milligrams per milliliter of
tetracycline 20  activity, the pH was 1.9. When injected intra-  giving a
12 hour mean of 1.62.     muscularly at a dosage level of 2 milligrams
per pound of body weight in dogs, the average            EXAMPLE 4
blood levels in micrograms per milliliter for    Vials were prepared by
mixing in each vial 80     four dogs was found to be:
100 mg  -  -   Teracycline HCl 25      2.09   -  -  -  -        [err]hour
100 mg. -  -   MgCl[err]. 6H[err]0         2.46   -  -  -  -        1 hour
200 mg  -  -   Gluconic acid         2.01   -  -  -  -       2 hours
40mg. -  -   Procaine HCl         1.30  -  -  -  -    4 hours 30      1.62
-  -  -  -    6 hours           Water was added to the vials to give 100
85         0.97   -  -  -  -       8 hours       milliliters of solution
and the thus prepared         0.84   -  -  -  -    12 hours
solution injected intramuscularly in dogs at a         0.22   -  -  -  -
24 hours         dosage level of 2 milligrams of tetracycline
hydrochloride per pound of body weight The     giving a 12 hour mean of
1.61.             average blood levels were:                 90 35    2
milliliters of the soluion were also in-     jected intramuscularly into a
series of persons                  micrograms     so that each patient
received a total of 100                           per milliliter
milligrams of tetracycline hydrochloride. In 5  1 hour  -  -  -  -  -   2.7
patients the tetracycline hydrochloride levels-  2 hours  -  -  -   -2.78
40  blood serum in micrograms per milliliter were    4 hours -  -  -  -  -
2.47       95     as follows: -                                  8 hours -
-  -  -  -    1.02        Subject     2 hours 4.5 hours 7 hours
EXAMPLES 5-10         L          1.12     1.25    0.95        A group of
dogs were injected intramuscu-         K          0.64    0.69    0.51
larly with solutions of the antibiotics at a dos- 45      T           1.05
0.79 . 0.67        age level of 2 milligrams of antibiotic per 100
Ch         0.75     0.71.  0.71       pound of body weight  The solutions
were         Cz         0.54    0.49    0.43     made up by mixing the
antibiotic with a solu-                    tion containing the other
components. Iden-            Average 0.85.    0.79    0.73     tical
results are obtainable by adding water to
vials containing a mixture of the solid com- 105                    EXAMPLE
3                  ponents. For solutions containing the com- 50   A
composition was prepared consisting of:   ponents shown, the blood levels
in micrograms         500 parts -  -   Tetracycline HCl    per milliliter
at the time shown, is an average         750parts -  -    Magnesium
for three dogs.                            Citrate ("Soluble")   In
addition to the components listed below, 110         20 parts -  -
Procaine HCl       each solution also contained 50 milligams per
milliliter of magnesium chlorde hexahydrate, 55 These components were
ground together and  and 20 milligrams per milliliter of procaine
sterilized by exposure to a mixture of ethylene  hydrohloride.
812,138                                     5
Blood levels at hours Ex         Antibiotic               Acid
Micrograms per mililiter                                          No.
Mg./ml.              Mg./mL        1       2       4       6       8
5    50 Tetracycline     225 gloconic   2.67    2.18   2.27    2.3
1.19                                                 (neutral).
6    50 tetracycline     12.5 citric    2.73    1.88    1.83    1.13
1.33                               hydrochloride
7    50 Tetracycine        25 citric    2.63    1.85   2.16    1.50    0.95
hydrochloride                                          8   50 tetracycline
50 citric    2.35   2.03    1.89    0.98    1.15
hydrochloride                                      9   50 oxytetracycline
50 citric    3.55   3.36    2.18    1.85    1.19
hydrochloride                                          10   50
oxytetracycline    225 gluconic 3.45    2.65    2.37    1.65    1.13
hydrochloride                                         WHAT WE CLAIM IS: -
piperocaine, heylcaine, diethoxin, tetracaine
1. An intramuscularly acceptable broad-  and larocaine, preferably as
hydrochloride salts 35                                     spectrum
antibiotic composition, comprising  thereof, and is preferably present in
an                                 5  an antibiotic selected from  the
group con-  amount whose physiological effect is approxi-
sisting of tetracycline and oxytetracycline and  mately equal to that
obtained from 2 to 20                                    their acid and
basic salts, a soluble source of  milligrams per milliliter of procaine
hydro-                                    magnesium ions, a soluble source
of absorp-  chloride.                               40
tion enhancing non-toxic acid ions (as herein-    6. An intramuscularly
acceptable broad-                                10  before defined), said
source being solid in the  spectrum antibiotic composition, substantially
dry state, and a non-toxic local anesthetic.  as hereinbefore described.
2. A composition according to claim 1, in    7. An aqueous solution
obtained by adding                                    which said components
are present in such  water to the composition according to any of 45
form and amounts that in water an aqueous  claims 1 to 6, preferably until
the antibiotic,                                15  solution or suspension
is formed having a pH   the magnesium  ions and the absorption-
of less than 5 and preferably less than 4.5.    enhancing ions are each
present at a concen-                                       3. A composition
according to claim 1 or  tration of between 10 and 100 milligrams per
2, in which said soluble source of magnesium   milliliter.
50                                    ions is selected from non-toxic
inorganic and    8. A method of preparing a composition
20  organic magnesium salts.                   according to any of claims 1
to 6, which com-                                      4. A composition
according to claim 1 or  prises: mixing the antibiotic, the source of
2, in which said soluble source of absorption  absorption-enhancing ions
and the anesthetic,                                    enhancing non-toxic
acid ions is selected from   exposing the mixture to ethylene oxide until
55                                    ions of water-soluble non-toxic
hydroxy carb-  sterile, separately heating the source of mg-
25  oxylic and thiocarboxylic acids and lactones of  nesium  ions until
sterile, and aseptically                                    such acids,
including citrate ions, ascorbate  blending said components.
ions, gluconate ions, and thioglycollate ions   STEVENS, LANGNER, PARRY
and ions from soluble mineral acid salts of            & ROLLINSON,
amino acids.                                        Chartered Patent
Agents,                                30    5. A composition according to
claim 1 or          Agents for the Applicants.
2, in which said local anesthetic is selected  Reference has been directed
in pursuance of                                    from  the  group
consisting  of procaine,   Section 9, sub-Section (1) of the Patents
hydroxy-procaie, xylocaine, 2-chloroprocaine,    Act, 1949, to patent No.
739,736.    [err]    


