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7                     EXAMPLE III                    which contained
propylene glycol as the solvent       An oxytetracycline composition was
pre-  in approximately  the same proportion  as     pared as in Example II
A using 11.25 parts  glycerol formal and which is outside the scope  25 -
by weight of oxytetracycline HC1 (NF), 3.44  of this invention, were stored
at 35.6[err]F. Addi- 5  parts by weight MgCl[err] .6 H[err]0 and
maintaining  tional 50cc samples of both compositions were     the same
parts by weight of the other con-  stored at 72[err]F. After 24 hours of
storage at     stituents. This composition had a density of  the above
temperatures, 10cc portions of each     1.20 at 20[err]C, a weight
percentage of 4.75, and  sample were aspirated using 10cc disposable  30
a W/V  percentage of 5.7 of 95%  material,  hypodermic syringes (BD-Becton
Dickinson 10  Samples of compositions prepared in this  & Co.) equipped
with 18 gauge 2 inch needles     manner were used in Examples IV to X.
and then injected into rubber capped Vacu-
tainer vacuum tubes without touching the                    EXAMPLE IV
plungers. That is, the syringes were allowed  35       The following
experiments compare ease of  to empty by vacuum  suction into the tubes.
hypodermic springe delivery of an injectable  Times required to empty the
syringes were re- 15  oxytetracycline composition within the scope  corded
by stop watch. Both aspirations and     of the present invention with
commercial com-  injections were made at the temperature at 



position outside the scope of the present in-  which the particular sample
was stored, that  40     vention.                                      is,
at 35.6[err]F or 72[err]F. These temperatures       50cc samples of the
injectable oxytetra-  simulate use conditions, that is, 35.6[err]F would 20
cycline composition of Example III, which is  be comparable to a cold
drafty barn and 72[err]F     within the scope of this invention, and a com-
would  be comparable to room  temperature.     mercial composition of
comparable activity,  Results of these tests are shown below.    45
Time in Seconds to                         Source of       Temperature of
Empty a Filled                         Composition            Test
10cc Syringe                       Example III             72[err]F.
7                                              35.6[err]F             11
Commercial             72 [err]F              12
35.6[err]F            28*                     *Aspiration of the Commercial
Composition from sample bottle                    at this temperature was
very difficult due to high viscosity. It                    was difficult
to fill the syringe from  the ampule containing                    the
preparation.        These experiments further demonstrate the  Millipore
Corporation, Bedford, Massachusetts.     advantages of the injectable
oxytetracycline  Similar filters are produced by the Sartorius  70
composition of Example III, which is within  Division of Brinkmann
Instrument Company, 50  the scope of this invention and the disadvan-
Westbury, New York.     tages of a typical commercial composition out-
side the scope of this invention.                             EXAMPLE VI
An oxytetracycline composition prepared as                     EXAMPLE V
in Example III was filtered through a mem-  75       An oxytetracycline
composition prepared   brane ultrafilter passing only particles smaller 55
as in Example III was filtered through a  than 0.22 microns ("Millipore" GS
22). An     membrane filter passing only particles smaller  identical
composition  containing  oxytetra-     than 0.22 microns-(Millipore GS
22-"Milli-  cycline of the same manufacture was filtered     pore" is a
Regd. Trademark) and  vialed in  instead through an ordinary sintered glass
80     100ml glass injection vials under nitrogen.  filter covered with a
layer of filter aid ("Super- 



60  The vials were stored at 25[err]C (room  tem-  cel"-Regd. Trademark)
and stored in a glass     perature), 37[err]C and 45[err]C for 7 weeks.
(Four  vial. After 90 days of storage at 45[err]C, the     weeks storage at
45[err] is regarded as the equiva-  composition which was filtered through
the     lent of one year of storage at 25[err]C). At the  sintered glass
filter contained a small pre-  85     end of the seven week period, there
was no  cipitate observable by swirling the vial, while 65  significant
difference in potency, no apparent  the composition  which  had been
filtered     colour change and no formation of particulate  through the
membrane filter was perfectly     matter.
clear, thus demonstrating the efficacy of an        Millipore filters are
manufactured by the  ultrafilter in maintaining clarity.        90
8                                        1,250,304
8                      EXAMPLE VII                    intervals. Results of
these tests are given in        Samples of an oxytetracycline injectable
Table III and show little if any change in     composition prepared as in
Example  III were  activity and no change in colour after storage
vialed under nitrogen and stored at 25[err]C,  at these temperatures
indicating the composi-  10  5  37[err]C and 45[err]C respectively. Each
sample was  tion  has outstanding  potency  and  colour     assayed and its
colour determined at regular  stability.
TABLE III                 Storage of an Oxytetracycline Composition at
25C., 37C. and 45C.                         25[err]C.
37[err]C.                     45[err]C  Weeks  Storage     Colour[err]
Assay[err]        Colour[err]       Assay[err]        Colour[err]
Assay[err]      0          G              5.8             G             5.4
G             5.6  



14          G              5.6            G              5.6            G
5.5      27          G              5.5             G             5.6
G             5.7  [err]G is the original golden yellow colour.  2Average
of two determinations (A.O.A.C. Method).
EXAMPLE VIII 15    The compositions shown in Table IV were  solutions
except for Composition N  which     prepared as in Example III or from a
con-  formed a hazy suspension, indicating that com-  20     centrate
(Composition K) diluted with water  positions containing up to 45 parts by
weight     and glycerol formal. Compositions were clear of water have
satisfactory properties.                                              TABLE
IV                                Oxytetracycline Injectable Compositions
Parts by Weight             Composition                   J          K
L          M          N             Oxytetracycline HC1        4.57
15.16      4.76      4.77      4.75             H[err]O
3.90     12.94      8.11     32.45     45.80             Glycerol formal
87.74     59.74     83.31     58.95     45.63             2-aminoethanol
1.93       6.00       1.88       1.89      1.88             MgC1[err].6
H[err]O                1.40      4.64      1.46       1.46      1.46
Sodium formaldehyde              sulfoxylate                0.46       1.52
0.48       0.48       0.48   



Mole ratio of Mg salt to    0.76     0.80      0.75      0.75      0.76
oxytetracycline HC1            9
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EXAMPLE IX                    Case History (4): Approximately 250 head
The following case histories demonstrate  of cattle were given
intramuscular injections     treatments of animals with injectable oxy-  of
an injectable oxytetracycline composition,  55 tetracycline compositions
within the scope of  prepared as in Example III and filtered 5  the present
invention.                        through a Millipore filter. The
injections were                                                   used to
treat shipping fever, bacterial pneu-     Case History (1): This was a case
of acute  monia, foot-rot and bacterial enteritis. It is     mastitis
involving all four quarters of a  a common practice to inject all small
cattle  60     Holstein cow  showing rapid onset, marked  coming from the
farm to feedlots with a broad-     mammary swelling, and slightly elevated
tem-  spectrum antibiotic such as oxytetracycline. In 10  perature. The
animal was injected intramuscu-  the absence of treatment, based on
experience,     larly with 20cc of injectable oxytetracycline  mortality
losses can run as high as 20%. None     composition, prepared as in Example
III and  of th treated cattle died showing the efficacy  65     filtered
through a Millipore filter. The cow  of the composition. The composition
exhibited     completely recovered (disappearance of above  lower
viscosities at low  temperatures than 15  symptoms) within 24 hours. In the
absence  comparable commercial products and had im-     of treatment, the
rapid development of acute  proved handling properties.     mastitis
terminates in severe irreversible     toxemia due to coliform organisms
(most     common cause of acute mastitis).
EXAMPLE X                     70
Each of three dairy cows received a single 20  Case History (2): This was a
case of acute  30cc injection of the injectable oxytetracycline
mastitis complicated by a teat injury in a  composition of Example III
filtered through a     Holstein  cow, showing marked  mammary  Millipore
filter. The total amount of anti-     swelling, rapid onset, and
superficial lacera-  biotic injected was about 1.5g oxytetracycline  75 



tions on teats of RF (right front) and LF (left  hydrochloride per cow.
Approximately 35cc 25  front) quarters due to faulty milking equip-
samples of blood were taken from each cow     ment.  The animal was
injected intramuscularly  at 0, 1.5, 2, 4, 6, 8, 12, 24, 48 and 72 hours
with 20cc of injectable oxytetracycline com-  after injection and
approximately 35cc samples     position, prepared as in Example III and
of milk were taken from each cow after 8, 12,  80     filtered through a
Millipore filter. Noticeable  24, 48 and 72 hours after injection and 30
improvement was recorded after 24 hours  analyzed  for oxytetracycline
hydrochloride     when a second similar 20cc injection of the  (gamma/ml).
Oxytetracyclinehydrochloride in     same formulation was made. There was
com-  the blood sample was analyzed by the pro-     plete recovery after
the second treatment. In  cedure given in "Information From Assay and  85
the  absence of treatment, the  superficial  Reporting of Data Pertaining
to Antibiotic 35  wounds can become severely infected thus com-  Residues
in Milk, Dairy Products and Animal     plicating an already established
acute mam-  Tissues", Dept. of HEW, FDA, Bureau of     mary infection.
Science, Rev. of 1/67 and oxytetracycline
hydrochloride in the milk sample was analyzed  90     Case History (3):
This case involved an acute  by the procedure given in the same manual.
respiratory infection in a Holstein cow, mani-  Results of the analyses of
these samples in 40  fested by congestion of the visible mucous  Table V
demonstrate that the composition     membrane, anorexia, diminished milk
flow and  provided satisfactory oxytetracycline hydro-     a dry, painful
cough. Temperature was 102[err]F.  chloride levels in the blood and milk of
the  95     The animal was intramuscularly injected with  three cows after
a single intramuscular injec-     20cc of injectable oxytetracycline
prepared as  tion. Levels of oxytetracycline in the blood 45  in Example
III and filtered through a Milli-  and milk were comparable to those
obtained      pore filter. The cow  completely recovered  with a commercial
oxytetracycline parenteral      within 24 hours (return to normal appetite
and  composition of the same activity. No unusual 100      disappearance of
visible nasal mucous mem-  clinical reactions were observed in the three
brane symptoms). In the absence of treatment,  lactating cows after
intramuscular injection of 50  this bacterial infection can lead to serious
viral  the composition.      pneumonia with fatal or uneconomic termina-
tion.       



10                         1,250,304                         10
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11                     EXAMPLE XI                    the literature.
(Reichert and Schafter, Archiv       In this example,
4-hydroxymethyl-1,3-di-  der Pharmazie 291, 100 (1958) m.p. 167.5[err]C).
oxolane (Hibbert and Carter, J. Am. Chem.  The magnesium salt of
3-benzyltetronic acid     Soc. 50; 3120 [1928]) was used in the pre-  was
prepared by heating the 3-benzyltetronic 5  paration of the oxytetracycline
composition.  acid with 0.5 molar equivalent of magnesium   65     This
dioxolane had a boiling point of 81-  oxide in water and evaporating the
filtered     85[err]C/11mm and [err] 1.4468.               solution (%  Mg,
found 5.7; calculated 6.0).       A 10.28 g portion of  oxytetracycline
hydro-    The composition of the glycerol formal was     chloride and 38.3
ml of distilled water were  61%  by weight 4-hydroxymethyl-1,3-dioxo- 10
charged into a nitrogen-flushed 500 ml flask  lane and 39%  by weight
5-hydroxy-1,3 di-  70     and stirred in a gentle nitrogen stream for
oxane.     1/4 hour, yielding a hazy, dark-yellow solu- 



tion. 4-Hydroxymethyl-1,3-dioxolane (38.3 g)  EXAMPLE 1 OF EAST GERMAN
PATENT No.     was added and stirring continued for 1/4 hour.
50,731 15  Then 3.01 g (0.75 molar equivalent) of re-    Eight grams of
3-benzyltetronic acid were     agent-grade MgCI[err]6H[err]O was added and
dis-  dissolved in 60 ml of glycerol formal with  75     solved with
stirring for 1/4 hour. The mole  heating and stirring. The solution was
treated     ratio of magnesium  to oxytetracycline HC1  with 0.8 g of
sodium formaldehydesulfoxylate     was 0.72 to 1. The solution was adjusted
to  and 8.0 g of magnesium chloride hexahydrate. 20  pH 8.5 from pH 1.3 by
adding dropwise 4.05  6.0 g of oxytetracycline base was added     ml of
2-aminoethanol, during which time a  portionwise with stirring. The mole
ratio of  80     transient dark yellow  slurry was formed,  magnesium to
oxytetracycline base was 3.01     changing to an amber solution. After
stirring  to 1. The pH of the mixture was adjusted to     for 1/4 hour,
1.13 g of pharmaceutical grade  7.2 with ethanolamine. Total solution
volume 25  sodium  formaldehydesulfoxylate was added  was  adjusted to 100
ml with glycerol formal.     and dissolved with stirring for 1/4 hour.
After filtration, the solution was drawn off  85     Finally, 139.0 g of
4-hydroxymethyl-1,3-di-  under an inert gas. Portions of the solution
oxolane was added, and the mixture stirred  were vialed under nitrogen and
stored at 45[err]C.     overnight with the occasional addition of small
for 26 weeks. After this period of time, the 30  portions of 2-aminoethanol
for maintenance of  solutions were examined visually. There was     pH. The
final, clear amber solution had a  no apparent colour change.
90     volume of 198 ml. and a density of 1.189 at  EXAMPLE 2 OF GERMAN
PATENT No. 50,731     25[err]C.
Eleven and two-tenths grams magnesium 3-       Using the method of Example
II, the kine-  benzyltetronate, 1.6 g sodium formaldehyde- 35  matic
viscosities in centistokes at 5[err]C, 15[err]C  sulfoxylate, 12.0 g
magnesium chloride hexa-     and 25[err]C (average of two measurements)
were  hydrate and 10.0 oxytetracycline base were  95     13.1, 9.8 and 7.1
respectively.               successively dissolved with stirring in 60 ml
of a 50% by weight aqueous glycerol formal                    EXAMPLE XII
solution. The mole ratio of magnesium  to        In  this example,
5-hydroxy-1,3-dioxane  tetracycline base was 5.48 to 1. The solution 40
(Hibbert and Carter, J. Am. Chem. Soc. 50;  was adjusted to pH 7.2 with
aqueous ethanol- 100     3120 [1928]) was used as the solvent in the
amine, diluted with 50%  by weight aqueous     preparation of the
oxytetracycline composition.  glycerol formal solution to 100 ml, filtered
and     The dioxane had a boiling point of 81.5-  drawn off under an inert
gas. Portions of the     82[err]C/11mm and [err] 1.4527.
solution were vialed under nitrogen and stored 45    The formulation was
prepared in the same  at 45[err]C. for 26 weeks. After this period of 105
manner as Example XI, except that 177.3 g  time, the solutions were
examined visually for     of 5-hydroxy-1,3-dioxane was employed as the
colour change. The solutions had turned black 



non-aqueous solvent. The final density was  with evidence of formation of
oily insoluble     1.208 at 25[err]C.                            globules.
These solutions were not acceptable 50    Using the method of Example II,
the kine-  for veterinary applications, i.e., solutions that 110     matic
viscosities of the finished product in  subsequently discolour and produce
insolubles     centistokes at 5[err]C, 15[err]C and 25[err]C (average  are
not acceptable to veterinary practitioners.     of two measurements) were
21.8, 14.2 and  Further, by microbiological assay, aging was     10.4
respectively.                           apparently accompanied by a
substantial re-                                                    duction
of activity.                         115 55                EXAMPLE XIII
The kinematic viscosity of the compositions        In this Example, the two
examples of East  produced according to Examples 1 and 2 of      German
Patent No. 50,731 were repeated.    East German Patent No. 50,731 was
deter-        The 3-benzyltetronic acid was prepared by  mined using the
method described in Example      standard procedures and  had a melting
point  II above. The data obtained is set forth in  120 60  (169-170[err]C)
comparable to that recorded in  Table VI below.           12
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TABLE VI                       East German 50,731 Kinematic Viscosity in
Centistokes                                         5[err]C
15[err]C          25[err]C                       Example 1        191.68
101.72         72.43                       Example 2         22.64
15.34          10.52   



As can be seen by a comparison of the    (f) a buffering agent in an amount
sufficient     above data with the viscosity data appearing in  to impart a
pH of 6 to 9.5 to the com-  35     Table II and in Example XI, the
viscosities of   position. 5  the compositions of the present invention are
2. A  composition according to claim  1,     considerably lower than those
of East German  wherein the antibiotic is oxytetracycline hydro-     Patent
No. 50,731. Where the viscosity of  chloride, the magnesium  salt is
magnesium     compositions of East German Patent No.  chloride hexahydrate
and the glycerol formal  40     50,731 is low (see viscosity of Example 2
of  is a mixture of 4-hydroxymethyl-1,3-dioxo- 10  this patent as reported
in Table VI above),  lane and 5-hydroxy-1,3-dioxane.     this is achieved
by dilution with large quanti-    3. A composition according to claim  1 or
ties of water, but is accompanied by a sub-  2, Wherein the molar ratio of
the magnesium     stantial sacrifice in appearance. That is, on  salt to
the antibiotic is 0.5 to 1.5 moles per  45     accelerated aging the
solution turned black and  mole of the antibiotic. 15 oily insoluble
globules were present. Also,    4. A composition according to any preced-
aging was apparently accompanied  by a sub-  ing claim, wherein the
antioxidant is sodium     stantial reduction of activity.
formaldehydesulfoxylate.       WHAT WE CLAIM  IS: -
5. A composition according to any preced-  50       1. A stable, injectable
antibiotic composition  ing claim, wherein the buffering  agent is 2- 20
for parenteral administration, comprising   aminoethanol.       (a) 0.1 to
15 parts by weight of an anti-    6. A composition according to any preced-
biotic selected from oxytetracycline base  ing claim, which has been passed
through an          and its acid addition salts             ultrafilter.
55       (b) a water-soluble magnesium salt present    7. A sealed ampoule,
vial or other container, 25        in a molar ratio of 0.5 to 2 moles per
containing a composition according to any pre-          mole of the
antibiotic,                 ceding claim, in an inert atmosphere.       (c)
50 to 95 parts by weight of a glycerol    8. A composition according to
claim 1, sub-           formal selected from 4-hydroxymethyl-  stantially
as hereinbefore described.       60           1,3-dioxolane,
5-hydroxy-1,3-dioxane or     POLLAK, MERCER & TENCH, 30       a mixture
thereof,                                Chartered Patent Agents,       (d)
0 to 45 parts by weight of water,               Audrey House, Ely Place,
(e) an antioxidant in an amount sufficient                London, E.C.1.
to stabilize the composition, and                Agents for the Applicants.
Printed for Her Majesty's Stationery Office by the Courier Press,
Leamington Spa, 1971.           Published by the Patent Office, 25
Southampton Buildings, London, WC2A lAY, from 



which copies may be obtained.             12
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TABLE VI                       East German 50,731 Kinematic Viscosity in
Centistokes                                         5[err]C
15[err]C          25[err]C                      Example 1        191.68
101.72          72.43                      Example 2        22.64
15.34          10.52          As can be seen by a comparison of the    (f)
a buffering agent in an amount sufficient     above data with the viscosity
data appearing in  to impart a pH of 6 to 9.5 to the com-  35     Table II
and in Example XI, the viscosities of    position. 5  the compositions of
the present invention are   2. A  composition according to claim  1,
considerably lower than those of East German  wherein the antibiotic is
oxytetracycline hydro-     Patent No. 50,731. Where the viscosity of
chloride, the magnesium  salt is magnesium     compositions of East German
Patent No.  chloride hexahydrate and the glycerol formal  40     50,731 is
low (see viscosity of Example 2 of  is a mixture of
4-hydroxymethyl-1,3-dioxo- 10  this patent as reported in Table VI above),
lane and 5-hydroxy-1,3-dioxane.     this is achieved by dilution with large
quanti-    3. A composition according to claim 1 or 



ties of water, but is accompanied by a sub-  2, wherein the molar ratio of
the magnesium     stantial sacrifice in appearance. That is, on  salt to
the antibiotic is 0.5 to 1.5 moles per  45     accelerated aging the
solution turned black and  mole of the antibiotic. 15  oily insoluble
globules were present. Also,    4. A composition according to any preced-
aging was apparently accompanied by a sub-  ing claim, wherein the
antioxidant is sodium     stantial reduction of activity.
formaldehydesulfoxylate.       WHAT WE CLAIM  IS: -
5. A composition according to any preced-  50       1. A stable, injectable
antibiotic composition  ing claim, wherein the buffering agent is 2- 20
for parenteral administration, comprising    aminoethanol.       (a) 0.1 to
15 parts by weight of an anti-    6. A composition according to any preced-
biotic selected from oxytetracycline base  ing claim, which has been passed
through an          and its acid addition salts             ultrafilter.
55       (b) a water-soluble magnesium salt present   7. A sealed ampoule,
vial or other container, 25       in a molar ratio of 0.5 to 2 moles per
containing a composition according to any pre-          mole of the
antibiotic,                 ceding claim, in an inert atmosphere.       (c)
50 to 95 parts by weight of a glycerol   8. A composition according to
claim 1, sub-          formal selected from 4-hydroxymethyl-  stantially as
hereinbefore described.         60          1,3-dioxolane,
5-hydroxy-1,3-dioxane or     POLLAK, MERCER & TENCH, 30       a mixture
thereof,                               Chartered Patent Agents,       (d) 0
to 45 parts by weight of water,               Audrey House, Ely Place,
(e) an antioxidant in an amount sufficient               London, E.C.1.
to stabilize the composition, and               Agents for the Applicants.
Printed for Her Majesty's Stationery Office by the Courier Press,
Leamington Spa, 1971.           Published by the Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.           
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