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TITLE:

ANTIBIOTIC COMBINATIONS FOR PROVIDING TOTAL SOLUTION TO
THE TREATMENT OF INFECTIONS

FIELD OF THE INVENTION

The invention relates to antibiotic combination products for delivering at least two different antibiotics,
wherein the products are comprised of parenteral dosage form and the two different antibiotics comprise
at least one protein synthesis inhibiting antibiotic and at least one non-protein synthesis inhibiting
antibiotic/bacterial cell wall synthesis inhibiting antibiotic, where in the first antibiotic amikacin present
as sulphate can act synergistically with cefepime present as hydrochloride to provide a total solution
against multiresistant P. aeruginosa, or Acinetobacter spp. and/or methicillin-resistant S. aureus are
useful for intramuscular or intravenous administration as antibiotics for hospitalized patients with acute
or serious infections. The pharmaceutical compositions described herein normally have the least

nephrotoxicity and have better efficacy and safety of amikacin plus cefepime combination.

BACKGROUND OF THE INVENTION

Cephalosporins are one of the mainstays of antibiotic therapy, and third-generation cephalosporins are
first-line agents for the treatment of many types of serious infections, including those of nosocomial
origin. Gaps in activity of currently available third-generation cephalosporins such as cefotaxime,
cefoperazone, ceftriaxone, and ceftazidime, and increasing reports of gram-negative bacilli resistance to
some of these agents, especially Klebsiella pneumoniae, Pseudomonas aeruginosa, and Enterobacter
spp., make it necessary to investigate new compounds. Ceftazidime is a commonly prescribed third-
generation cephalosporin used for empiric treatment of serious infections such as pneumonia, urinary
tract infection, and skin and skin-structure infection but is found to be less effective alone and to
develop resistance easily. Cefepime, a fourth-generation cephalosporin with a wide range of activity
against gram-positive and gram-negative bacteria, including multi-resistant strains of
enterobacteriaceae, is the drug of choice but has limited use due to multiresistant P. geruginosa or
Acinetobacter supp. and/or methicillin-resistant S. aureus. Hence, a combination of fourth generation
cephalosporin along with aminoglycoside is required which has less toxicity and maximum

compatability as in the present invention.

The nephrotoxic effects of aminoglycosides (particularly gentamicin and tobramycin) can be increased
by the concurrent use of cephalosporins (particularly cefalotin [or cephalothin]). However some
cephalosporins (cefuroxime, cefotaxime, ceftazidime and cefipime) appear not to interact adversely.(

PlagerJE., Cancer1976;37: 1937-43).In present invention amikacin is used in combination with
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cefepime which has lesser nephrotoxicity as cbmpared to other combinations.( Barbhaiya RH et al.
Antimicrob Agents in Chemother 1992; 36: 1382-6)

Febrile neutropenia is a common consequence of anticancer chemotherapy with a neutrophil count of
less than 500 cells/cubic mm (Hughes et al, 1997, level 2). Cancer patients receiving myelosuppressive
chemotherapy develop severe neutropenia and are at a high risk of developing life-threatening infections
(Charnas, Luthi & Ruch, 1997, level 1, Cometta et al, 1996). Bacterial infections are a common cause of
morbidity and mortality in neutropenic cancer patients (Freifeld & Pizzo, 1997, level 9), with a
microbiologic cause for the febrile episode being demonstrated in approximately 40% cases (Charnas,
Luthi & Ruch, 1997, level I).These patients are at risk of Enterobacteriaceae, Klebsiella pneumoniae,
Staphylococcus aureus, Staphylococcus epidermidis and viridans streptococci infections (Charnas,
Luthi & Ruch, 1997, level I; Patrick, 1997). Since febrile neutropenic patients fail to mount a full
inflammatory response, and the current diagnostic tests are not sufficiently rapid, sensitive or specific
for identifying or excluding the microbial cause of a febrile episode, they may have to treated
empirically. The prompt institution of present invention as suitable antibiotic therapy for febrile
neutropenic patients, without waiting 24 to 48 hours for the results of blood cultures, dramatically

reduces infection-related morbidity and mortality in the cancer population undergoing chemotherapy.

Hospital-acquired pneumonia (HAP) remains the most severe nosocomial infection in intensive care
units (ICUs). Some factors influencing mortality have been identified . Bacteraemia and Pseudomonas
aeruginosa or Acinetobacter spp. as causative agents increase mortality. Beta-lactams alone were
always considered inadequate when P. aeruginosa and/or methicillin-resistant S. aureus were

implicated as pathogen(s) or copathogen(s).

Treatment instituted before knowing the aetiology and antimicrobial sensitivities is empirical.
Therefore, present invention provides the desired empirical therapy for control of these bacterial

infections in HAP patients.

Infectious complications are an important cause of morbidity and mortality, especially in patients with
cancer with profound and prolonged neutropenia following intensive chemotherapy for haematological
malignancies. Thus, prompt administration of empirical broad-spectrum antibiotics at the onset of fever
in neutropenic patients with cancer has been the standard care since the 1971 report by Schimpff et al;(
New England Journal of Medicine 284, 1061-5) documenting reduction in mortality rates. Combination
therapy with an aminoglycoside plus an anti-pseudomonal B-lactam has commonly been recommended
because this approach provides broad-spectrum coverage, bactericidal activity and potential synergic
effects, and minimizes the development of resistance during treatment. Piperacillin-tazobactam and

ceftazidime have been used in combination with aminoglycoside like gentamycin and tobramycin ,



10

15

20

25

30

WO 2006/064516 PCT/IN2005/000415

having nephrotoxicity and lesser efficacy in certain cases.The present invention provides a cutting edge
over conventional therapies. (Cometta, A., Zinner, S., De Bock, R., Calandra, T., Gaya, H., Klastersky,
J. et al. (1995) Antimicrobial Agents and Chemotherapy 39, 445-52),

Beaucaire G et al . 1999 in Ann Fr Anesth Reanim; Feb;18(2):186-95 had studied comparison of
cefepime (2 g x 2/day) + amikacin (7.5 mg.kg-1 x 2/day) (= cefe-ami) and ceftazidime (2 g x 3/day) +
amikacin (7.5 mg.kg-1 x 2/day) (= cefta-ami) in patients under mechanical ventilation suffering from a
nosocomial pneumonia. The efficacy rates of cefe-ami and cefta-ami combinations were similar in ICU
patients under mechanical ventilation with a nosocomial pneumonia. However the cefe-ami association
was significantly more efficient in the population with a bacteriologically documented pneumonia.

Chudanova TV et. Al 2003;Antibiot Khimioter.;48(7):29-32 studied the results of the use of cefepime
(Maxipime) combination with amikacin vs ceftriaxon combination with amikacin in the treatment of 80
patients with different forms of hemoblastosis are presented. They found that the average period of the
treatment with cefepime and amikacin equaled to 13 days (8 to 16). The treatment with cefepime +
amikacin was successful in 38 out of 40 patients (95%). The average period of the treatment with
ceftriaxon and amikacin equaled to 14 days (7 to 18). The efficacy of the treatment with ceftriaxon +

amikacin was 60% (24 patients out of 40).

Miguel A. Sanz et al for the Spanish PETHEMA Group 2002. J Antimicrob Chemother. Jul;50(1):79-
88. In this prospective multicentre trial, 969 patients with 984 febrile neutropenic episodes were
randomized to receive iv amikacin (20 mg/kg every 24 h) combined with either cefepime (2 g every 8 h)
or piperacillin-tazobactam (4 g/500 mg every 6 h). Clinical response was determined at 72 h and at
completion of therapy. Drug-related adverse events were reported in 10% of cefepime plus amikacin
versus 11% of piperacillin-tazobactam plus amikacin patients. Mortality due to infection occurred in a

total of 10 patients (two cefepime, eight piperacillin-tazobactam).

Similarly Barbhaiya RH, et al. in their paper “Lack of pharmacokinetic interaction between Cefepime
and Amikacin in Humans” (Antimicrobial Agents and Chemotherapy, July 1992, pp 1382-6), and Sanz,
Miguel A, et al in their paper “Cefepime plus amikacin versus piperacillin-tazobactam plus amikacin...”
(antimicrobial agents and Chemotherapy, 2002, pp 79-88 have mentioned about use of cefepime and

amikacin co-administration.

Co-administering as mentioned in the prior art has a number of disadvantages as stated here:
A) Drugs mentioned as the combinations are administered one after the other.
B) These drugs are not available in a premixed combination. Moreover, one of the drug component

is available as liquid (ready to use) and other as dry powder for injection.
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C) There is complexity involved in administration of the drug as more number of pricks are required
and the time of administartion is also long .

D) The chances of nephrotoxicity increases in the case of excess administration of aminoglycoside.

Some other shortcomings of individual administration or co-administration of amikacin and cefepime
as done in the prior art are:
a) Treatment time is prolonged to about 20 days in case of individual administration of these drugs
and to about 13 days in case of co-administration.
b) Cost to the patient is higher due to increased hospitalization time.
c) The failure rate is higher due to inconsistency of dose. Like Beaucaire G et al . 1999 used
cefepime (2 g x 2/day) + amikacin (7.5 mg.kg-1 x 2/day) where as amikacin (20 mg/kg every
24 h) combined with either cefepime (2 g every 8 h)was used by Miguel A. Sanz et al . 2002,

The individual administration of the amikacin and cefepime components of drugs described in the prior
art fails to solve the treatment problem satisfactorily because of following reasons:
a) The components are administered one after the other and individually in different doses .
b) The components are administered either in equal proportions or the ratio is undefined and not
fixed.

¢) The success rate of such a treatment is not as per the desired levels.

Also, adequate dose is not available to the patient and the chances of development of resistance

increases in the case of prior art.

It is therefore submitted that the prior art does not address typical problems to which solutions are

provided by the present invention.

The individual doses of amikacin and cefepime of prior art for their defined treatment time, are costlier

than the combination of present invention. A working on the cost comparison is provided for reference.

Accordingly, there is a need to provide a total solution by providing a pharmaceutical composition of
antibiotic composition useful for intramuscular and/or intravenous administration for hospitalization
patients with acute or serious bacterial infections, particularly against multiresistant P. aeruginosa, or

Acinetobacter supp. and/or methicillin-resistant S. aureus.

OBJECTS AND ADVANTAGES OF INVENTION

Accordingly, the objects and advantages of the present invention are described below:
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An object of the present invention is to provide an antibiotic combination product effective against

acute/ serious bacterial infections.

Another object of the present invention is to provide pharmaceutical compositions having better efficacy
and safety.

Yet another object of the present invention is to provide a pharmaceutical composition having the least

nephrotoxicity.

Further object of the present invention is to provide pharmaceutically effective dose for intramuscular

and / or intravenous administration for hospitalized patients with acute or serious infections.
Another object of the present invention is to reduce hospitalization time.
Yet another object of the present invention to reduce treatment cost to patient

Other objects and advantages of the present invention will become apparent from the ensuing detailed

description of the invention.

SUMMARY OF THE INVENTION

The invention relates to a new pharmaceutical composition, a method of treatment of infection and also
a process to prepare the composition. The infectious complications are important causes of morbidity
and mortality. Hospital acquired pneumonia (HAP) remains the most severe nosocomial infection in
intensive care units. Beta-lactams alone are always considered inadequate when P. aeruginosa and / or
methicillin-resistant S. aureus are implicated as pathogens or copathognes. The present invention
provides the desired empirical therapy for control of all bacterial infections. The invention provides
antibiotic combination products for delivering at least two different antibiotics, through parenteral
dosage form comprising protein-synthesis-inhibiting antibiotic which is amikacin or its sulphate salt and
non-protein-synthesis-inhibiting antibiotic which is cefepime or its hydrochloride salt. The invention
provides a total solution, against multiresistant P. aerugindsa, or Acinetobacter spp. and / or methicillin
— resistant S. aureus, and are useful for intramuscular or intravenous administration as antibiotics for
hospitalized patients with acute or serious infections. The pharmaceutical compositions described here
normally have the least nephrotoxicity and have better efficacy and safety of cefepime plus amikacin

combination.

DESCRIPTION OF INVENTION

This invention relates to antibiotic compositions and the uses thereof. More particularly, this invention

5
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relates to a composition for the parenteral delivery of two different antibiotics, and the uses of

combination thereof.

In many cases, it is desirable to employ two different antibiotics in the treatment of a bacterial infection,
in that such antibiotics may have complementary mechanisms of action that facilitate broad-spectrum
coverage, bactericidal activity and potential synergistic effects, and to minimize the development of

resistance during treatment of the severe or acute bacterial infections.

The termiﬁology "protein synthesis inhibiting antibiotic" means an agent that disrupts the bacterial
ribosome cycle through which polypeptide chain initiation and elongation is normally effected. There

are multiple points in the ribosome cycle at which this can occur.

The terminology "non-protein synthesis inhibiting antibiotic" means antibiotics other than protein

synthesis inhibiting antibiotics.

As non-limiting representative examples of "protein synthesis inhibiting antibiotics” there may be
mentioned: the aminoglycosides such as streptomycin, amikacin, netilmicin and tobramycin; the
macrolides such as erythromycin and lincomycin; the tetracyclines such as tetracycline, doxycycline,

chlortetracycline, and minocycline; the oxalidinones such as linezolid; fusidic acid; and chloramphenicol.

As non-limiting representative examples of "non-protein synthesis inhibiting antibiotics", there may be
mentioned : the beta-lactam penicillins such as penicillin, dicloxacillin, and ampicillin; the beta lactam
cephalsporins such as cefepime, ceftazidime, cefotaxime, cefuroxime, cefaclor, and ceftriaxone; the beta
lactam carbapenems such as imipenem and meropenem; the quinolones such as ciprofloxacin,
moxifloxacin, and levofloxacin; the sulfonamides such as sulfanilamide and sulfamethoxazole;

metronidazole; rifampin; vancomycin; and nitrofurantoin.

The antibiotics may be in the form of a pharmaceutically acceptable salt. Pharmaceutically acceptable
salts means which can be generally used as salts of an antibiotic in pharmaceutical industry, including
for example, salts of sodium, potassium, calcium and the like, and amine salts of procaine,
dibenzylamine, ethylenediamine, ethanolamine, methylglucamine, taurine, and the like, as well as acid

addition salts such as hydrochlorides, and basic amino acids and the like.
The different embodiments of the present invention are described below in details.

This invention basically provides an antibiotic combination for providing total solution to the treatment

of infections, where said combination is pharmaceutically acceptable, comprising:

6
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a) first antibiotic and second antibiotic, wherein said first antibiotic is protein-synthesis-inhibiting
antibiotic and said second antibiotic is non-protein-synthesis-inhibiting antibiotic;

b) said combination further comprising a stabilizing agent.

In this antibiotic combination, said first antibiotic is selected from the group consisting of the
aminoglycosides such as gentamycin, kanamycin, netilmicin, streptomycin, amikacin and tobramycin;
and the macrolides such as erythromycin and lincomycin; and the tetracyclines such as tetracycline,
doxycycline, chlortetracycline, and minocycline; and the oxalidinones such as linezoloid; and fusidic

acid; and chloramphenicol.

In this antibiotic combination said first antibiotic is preferably aminoglycoside, which is selected from
the group consisting of gentamycin, amikacin, tobramycin, kanamycin, and netilmicin, or a
pharmaceutically acceptable salt of any of these, more preferably amikacin or a pharmaceutically

acceptable salt thereof.

In this antibiotic combination said pharmaceutically acceptable salt of amikacin is sulphate salt , that is
amikacin sulphate. Amikacin sulfate is a semi-synthetic aminoglycoside amtibioticI derived from
kanamycin, having a chemical name D-Streptamine, O-3-amino-3-deoxy-o-d-glucopyranosyl)1-6)-O-
[6-amino-6-deoxy-o-D-glucopyranosyl(1—4)]-N'-(4-amino-2-hydroxy-1-oxobutyl)-2-deoxy-,(S)-
sulfate (1:2)(salt), and has the molecular formula C,;HysNsO13 ¢ 2H,SO4 with a molecular weight of
781.76.

In this antibiotic combination, said second antibiotic is selected from the group consisting of the beta-
lactam penicillins such as penicillin, dicloxacillin, and ampicillin; the beta lactam cephalsporins such as
cefepime, ceftazidime, cefotaxime, cefuroxime, cefaclor, and cetriaxone; the beta lactam carbapenems
such as imipenem and meropenem; the quinolones such as ciprofloxacin, moxifloxacin, and
levofloxacin; the sulfonamides such as sulfanilimide and sulfamethoxazole; metronidazole; rifampin;

vancomycin; and nitrofurantoin.

In this antibiotic combination said beta-lactam cephalosporin is preferably cefepime, more preferably
pharmaceutically acceptable salt of cefepime such as hydrochloride salt of cefepime, that is cefepime
hydrochloride. Cefepime hydrochloride is a semi-synthetic, broad spectrum, cephalosporin antibiotic for
parenteral administration, has a chemical name 1-[[(6R,7R)-7-[2-(2-amino-4-thiazolyl) -glyoxylamido]-
2-carboxy-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-en-3-ylJmethy!]-1-methyl-pyrrolidinium chloride, 7~
(Z)-(O-methyloxime), monohydrochloride, monohydrate, and which is a white to pale yellow powder
with a molecular formula of C;oH,sCINgOsS,*HCI*H,0 and a molecular weight of 571.5 and is highly

soluble in water.
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In this antibiotic combination, the weight ratio of said first antibiotic to said second antibiotic is in the
range from about 1:5 to about 5:1, preferably from about 1:4 to about 4:1, more preferably from about
1:3 to about 3:1.

The antibiotic combination of this invention further comprises a stabilizing agent such as l-arginine
wherein the weight of l-arginine, is in the range of about 35% to about 75% of the combined weight of

said first antibiotic and second antibiotic .

In this said antibiotic combination, the dosage form is a parenteral dosage form. The total said dosage is
administered preferably twice a day to a patient, spread over a period of 12 hours in a day depending

upon the patient condition and severity of infection.

In this antibiotic combination said first antibiotic and said second antibiotic, when released from said
parenteral dosage form, reach the maximum serum concentration almost simultaneously with the

release.

Alternatively in this antibiotic combination, said first antibiotic and said second antibiotic, when
released from said parenteral dosage form, reach the maximum serum concentration in the time-range

from about 30 minutes to about 180 minutes, preferably from about 30 minutes to about 90 minutes.

An embodiment of the present invention includes an antibiotic comﬁination, wherein

a) said first antibiotic is amikacin or a pharmaceutically acceptable salt thereof, which is
present in an amount in the range from about 50 mg to about 75 mg, calculated as
amikacin free acid;

(b) said second antibiotic is cefepime or a pharmaceutically acceptable salt thereof, which
is present in an amount in the range from about 250 mg to about 500 mg, calculated as
cefepime free acid; and

(©) said composition further comprising I-arginine as stabilizing agent, which is present in
an amount in the range from about 75 mg to about 150 mg; and wherein said antibiotic

combination is reconstituted with 3 ml of water for injection.

Another embodiment of the present invention includes an antibiotic combination, wherein
(a) said first antibiotic is amikacin or a pharmaceutically acceptable salt thereof, which is
present in an amount in the range from about 100 mg to about 150 mg, calculated aé
amikacin free acid;

) said second antibiotic is cefepime or a pharmaceutically acceptable salt thereof, which

8
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©

is present in an amount in the range from about 500 mg to about 1 g, calculated as
cefepime free acid; and

said composition further comprising l-arginine as stabilizing agent, which is present in
an amount in the range from about 150 mg to about 300 mg; and wherein said antibiotic

combination is reconstituted with 5 ml of water for injection.

Yet another embodiment of the present invention includes an antibiotic combination, wherein

a)

b)

said first antibiotic is amikacin or a pharmaceutically acceptable salt thereof, which is
present in an amount in the range from about 200 mg to about 300 mg, calculated as
amikacin free acid;

said second antibiotic is cefepime or a pharmaceutically acceptable salt thereof, which
is present in an amount in the range from about 1 g to about 2 g, calculated as cefepime
free acid; and

said composition further comprising l-arginine as stabilizing agent, which is present in
an amount in the range from about 300 mg to about 600 mg; and wherein said antibiotic

combination is reconstituted with 10 ml of water for injection.

Still another embodiment of the present invention includes an antibiotic combination, wherein

a)

b)

said first antibiotic is amikacin or a pharmaceutically acceptable salt thereof, which is
present in an amount of about 400 mg to 600 mg, calculated as amikacin free acid;

said second antibiotic is cefepime or a pharmaceutically acceptable salt thereof, which is
present in an amount of about 2 g to 4 g, calculated as cefepime free acid; and

said composition further comprising l-arginine as stabilizing agent, which is present in an
amount of about 600 mg to 1.2 g; and wherein said antibiotic combination is reconstituted

with from about 20 m] of water for injection.

In the present invention, a pharmaceutically effective unit dose of said antibiotic combination, in the
form of the concentrate of said dose, is provided in a sealed airtight container which is selected from the
group consisting of a vial,a mono vial,an ampoule, a syringe, a packet, a pouch and an auto-injector,

wherein said container has a head space volume sufficient for introduction of appropriate volume of an

aqueous solvent sufficient to form a unit/ multiple dose in the form of an appropriate reconstituted

solution of said antibiotic combination.

In the present invention, said antibiotic combination is provided in the form of a dry sterilized powder,

in a sealed airtight container to form a pharmaceutically acceptable required fixed dose combination for

reconstitution prior to intramuscular or intravenous administration for the treatment of the acute or

serious bacterial infections. The combination dosage form after reconstitution is a sterile, colorless to

9
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light straw colored solution with the pH of the constituted solution being in the range from about 3.5 to
about 6.5 ’

In the present invention, the antibiotic combination is alternatively provided in a sealed container such
as transparent glass vial capped with appropriate halogenated stopper and seal, and is used for
reconstitution for intramuscular or intravenous administration for the treatment of acute or serious

bacterial infections.

Regarding the fill volume of the sealed airtight container, the antibiotic combination of present
invention is provided in a reconstituted form in a sealed airtight container which is selected from the
group consisting of a vial, a mono vial, an ampoule, a syringe, a packet, a pouch and an auto-injector,
wherein interior space of said container comprises a fill volume occupied by said composition in
reconstituted form and a head space volume occupied aseptically by an inert-gas-limited
microatmosphere, which comprises essentially one or more inert gas which is selected from the group
of noble gases and nitrogen; preferably nitrogen, volume of said nitrogen gas being not more than 5% of
said head space volume, and wherein ratio of said fill volume to said head space volume is not less than
I:1.

In the present invention of the antibiotic combination, said amikacin or said pharmaceutically
acceptable salt thereof, and said cefepime or said pharmaceutically acceptable salt thereof, are present in
pharmaceutically effective total amount corresponding to a single unit/multiple dose, in said sealed

container, filled aseptically under inert gas blanket.

A method of treating a subject, having a condition or disorder, wherein a treatment with amikacin or a
pharmaceutically acceptable salt thereof and cefepime or a pharmaceutically acceptable salt thereof, is
indicated, which method comprises parenterally administering therapeutically effective amount of the

combination of these two antibiotics to mammals.

An embodiment of the present invention includes a process for preparing an antibiotic combination for

providing total solution to the treatment of acute or serious bacterial infections, comprising the steps of:

(a) sterile filling / blending first and second active ingredients, wherein said first active ingredient
comprises a first antibiotic which is amikacin or a pharmaceutically acceptable salt thereof,
preferably sulphate salt; and wherein said second ingredient is a second antibiotic which is
cefepime or a pharmaceutically acceptable salt thereof, preferably cefepime hydrochloride,

(b) sterile adding/blending a stabilizing agent such as l-arginine, wherein the weight of said I-
arginine is in the range of about 35% to about 75% of the combined weight of said first

antibiotic and said second antibiotic,
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) continuing said sterile blending for a period ranging from about 1 hour to about 4 hours;

(d) proportioning the sterile fill / blend of step (a) to get desired pharmaceutically effective dose in
weight ratio of said first active ingredient to said second active ingredient in the range from
about 1:5 to about 5:1, preferably from about 1:4 to about 4:1, more preferably from about 1:3
to about 3:1, and.

(e) capping aseptically with pre-post inert gassing.

In accordance with one preferred embodiment of the invention, the average period of the treatment with
amikacin and cefepime equaled to 9 days (8 to 10). The treatment with amikacin and cefepime is

successful in more than 95% patients,

In general, the invention is gvailable as sterile fill / blend of two or more dry powders to be reconstituted

before injection with suitable solvent.

In a preferred embodiment, the antibiotic product is preferably twice a day product, wherein the
administration of the antibiotic product is a concentrate which is diluted before administration in
suitable infusions; such as 0.9% Sodium Chloride, 5% Dextrose Injection, 0.5% or 1.0% Lidocaine
Hydrochloride, or Sterile Bacteriostatic Water for Injection with Parabens or Benzyl Alcohol. The
preferred regimen is that the product is administered twice over a twelve hour period depending upon

the patient condition and severity of infection.

One of the key features of the present invention is that both the cefepime and amikacin exist in dry
powder form along with a stabilizing agent. The combination is a single product as compared to the
prior art which already states about co-administration of two different injection, that is cefepime

available as dry powder injection and amikacin available as liquid ready to use injection.

A novel feature of the present invention is the combination of amikacin and cefepime which is being
used as a predetermined ratio for the first time. The stability has been worked out. A separate

accelerated stability report is being attached for the reference.

Another novel feature of the present invention is that by using the combination of amikacin and
cefepime, the duration of treatment of a patient is reduced thereby reducing hospitalization time of
patients. Moreover, it increases turnover per bed in hospitals as more number of patients can be treated

in same duration.

It has also been observed by the inventor that the combination of amikacin and cefepime of the present

invention has higher rate of success than the administration of the components of the combination
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individually. Results of comparative susceptibility studies are provided.

It has further been observed by the inventor that there is no organ deformity or toxicity reported after

administration of the dose of the present invention. Reference data is provided.

A part of product development data is provided in support of better efficacy against some of the
bacterial range. Experimental study details are given in connection with the present invention in tables 1
to 12.

Bacterial Susceptibility Test:

Bacterial Susceptibility Test was performed for amikacin and cefepime with the Batch No. RTA02. The
combination of amikacin and cefepime on different microorganisms was taken to analyze the efficiency
of combination in comparison with the individual components of the drug. Different concentrations
were selected mentioned to as highest, high, low and lowest in the data. Zone size was determined in
mm. The activity of amikacin and cefepime is best seen in E.coli Klebsiella pneumoniae,
Streptococcus pneumoniae, Enterococcus faecalis, Pseudomonas auriginosa, Staphylococcus aureus. It

was found that the combination works better than the individual components.

Ratio determining Test:

Ratio determining Test was performed for amikacin and cefepime with the Batch No. RTA02. The
different ratio of amikacin and cefepime on different microorganisms was taken. Bacterial Lytic Zones
for different ratios were determined in mm. The quantity of amikacin and cefepime was taken to be
20mcg. Bacterial Lytic Zone was best determined in the combination of Amikacin Cefepime taken in
1:4 ratio:

Stability Tests:

The accelerated stability tests were carried out on amikacin and cefepime combination for a duration of

six months. The combination was found to be stable.

Toxicity Tests:
Animal behaviour, acute and sub acute toxicity tests were carried out on rodents. A combination

dose up to 30 times higher than proposed human dose was given to the experimental animals. The

combination in the proposed dose was found to be non toxic.

12
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Bacterial Susceptibility Data, Amikacin Cefepime , Batch No. RTA02
Amikacin Cefepime Combination on E. coli

[ Concentration

Cefepii;ze Zone Amikacin Zone é&mbination Zone
(mm) (mm) (mm)
Highest 32.24 30.90 32.85
High 30.16 29.02 31.12
Low 24.20 22.06 2480
Lowest 16.42 15.02 17.22
Table 2

Bacterial Susceptibility Data, Amikacin Cefepime , Batch No. RTA02
Amikacin Cefepime Combination on Klebsiella pneumoniae

Concentration Cefepime Zone Amikacin Zone Combination Zone
(mmy) (1nm) (mm)
Highest 36.02 34.98 36.62
High 32.35 31.25 33.78 ]
Low 31.96 31.02 32.00
Lowest 30.83 29.98 31.56
Table 3

Bacterial Susceptibility Data, Amikacin Cefepime Batch No. RTA02

Amikacin Cefepime Combination on Streptococcus pneumoniae

Concentration Cefepime Zone | Amikacin Zone Combination Zone
(mmy) (mm) (mm)
Highest 30.32 26.58 32.54
High 28.10 2428 30.12
Low 23.02 18.34 23.27
Lowest 19.54 12.32 21.66

13
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Table 4
Bacterial Susceptibility Data, Amikacin Cefepime Batch No. RTA02
5 Amikacin Cefepime Combination on Enterococcus faecalis
Concentration Cefepime Zone Amikacin Zone &bhzbination Zone
(mm) (mm) r(mm)
Highest 28.98 27.29 30.04
High . 25.52 23.24 25.97
Low 19.92 17.97 20.51
Lowest 12.65 08.05 16.98
Table 5
10 Bacterial Susceptibility Data, Amikacin Cefepime Batch No. RTA02
Amikacin Cefepime Combination on Pseudomonas auriginosa
Concentration Cefepime Zone | Amikacin Zone  Combination Zone
(mm) (mmy) (mm)
Highest 30.94 26.93 31.06
High 27.56 21.81 29.10
Low 18.81 16.05 20.46
Lowest 12.08 09.81 14.99
15 Table 6

Bacterial Susceptibility Data, Amikacin Cefepime Batch No. RTA02
Amikacin Cefepime Combination on Staphylococcus aureus

Concentration Cefepime Zone | Amikacin Zone Combination Zone
(mmy) (mm) (mm)
Highest 31.06 28.92 32.80
High 28.44 : 24.42 30.08
Low 21.18 18.79 23.27
Lowest 16.24 10.09 17.41

20
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Table 7
Survival Data, Amikacin Cefepime Batch No. RTA02
Swiss Albino Mice
Group | Control X 2X 10X 20X 30X
Dose | Diluent | 0.9 mg/20g| 1.8 mg/20g] 9.0 mg/20g | 18.0 mg/20g 27.0
mg/20g
Day No. of surviving mice / }r;l:clél no. of mice
0 6 of6 60f6 60f6 60f6 60of6 6 of 6
1 60of6 60f6 6of6 60f6 60of6 60of6
2 60of6 60f6 60f6 60f6 60of6 6 of 6
3 | 60f6 | 60f6 | 6of6 | 60f6 60f 6 6 of 6
4 | 60f6 | 60f6 | 6of6 | 6of6 | Gof6 | 6Gof6
5 | 60f6 | 60of6 | 6of6 | 6of6 | 60of6 60f6 |
6 60of6 60f6 6of6 60of6 60of6 50f6
7 60f6 60f6 60f6 60f6 60f6 50f6
Table 8
Ratio Determining Studies showing Bacterial Lytic Zone
Amikacin | Klebsiella | Streptococcu | Enterococcu | Pseudomonas | Staphylococcu| E.coli
: prneumoniae s s faecalis auriginosa s aureus (mm)
Cefepime (mmy) prneumoniae
Ratio
1:1 26 23 23 21 24 26
1:2 29 25 27 26 26 25
1:3 32 31 29 29 30 28
1:4 35 32 31 31 33 30
4:1 34 27 26 30 32 29
4:2 31 23 27 26 25 28
4:3 29 29 29 27 30 27
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Table 9
Acute Toxicity Data
Amikacin Cefepime , Batch No. RTA02

Animal Behavior Dgga_ o i
Day | Control X 2X 10X 20X 30X Remarks
Dose 0.9 mg/20g | 1.8 mg/20g| 9.0 mg/20g | 18 mg/20g | 27 mg/20g

1 Day | Normal| Normal Normal Normal Normal |Aggressive OK
Behavio| Behavior | Behavior | Behavior | Behavior
r

2Day |Normal| Normal Normal Normal Normal |Aggressive OK
Behavio| Behavior | Behavior | Behavior | Behavior
r

3 Day |Normal | Normal Normal Normal Normal |Aggressive OK
Behavio| Behavior | Behavior | Behavior | Behavior
r

4Day | Normal | Normal Normal Normal Normal Normal OK
Behavio| Behavior | Behavior | Behavior | Behavior | Behavior
r

5Day |Normal | Normal Normal Normal Normal Normal OK
Behavio| Behavior | Behavior | Behavior | Behavior | Behavior
r

6 Day | Normal | Normal Normal Normal Normal Normal OK
Behavio| Behavior | Behavior | Behavior | Behavior | Behavior
r

7Day |Normal| Normal Normal Normal Normal Normal OK
Behavio| Behavior | Behavior | Behavior | Behavior | Behavior
r
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Amikacin Cefepime , Batch No. RTA02

SUMMARY OF BODY WEIGHT (g) for Swiss Albino Mice

Group | Control] X 2% 10x 20X 30x |
Dose | Diluent | 0.9 mg/20g 18m"g/26g__9-0 mg/20g 18 mg/20g | 27 mg/26§
Day

0 | 2052 ] 2054 20.56 20.57 20.60 20.63
6 6 6 6 6 6

1 | 2050 | 2051 20.55 20.56 20.58 20.61
6 6 6 6 6 6

2 | 2050 | 2052 21.54 21.54 21.55 21.58
6 6 6 6 6 6

3 | 2051 | 2050 20.53 20.52 20.50 20.50
6 6 6 6 6 6

4 | 2051 | 2051 20.53 20.48 20.47 20.39
6 6 6 6 6 6

5 | 2045 | 2044 20.41 2039 20.36 20.33
6 6 6 6 6 6

6 | 2044 | 2043 2041 2037 2031 20.27
6 6 6 6 6 | 5

7 | 2043 | 2043 20.39 2037 20.26 20.16
6 6 6 6 6 5

Table 11

Average cost comaprison of Prior art v/s invention

Prior art Invention Cost Saved
Average hospitalization time | Average hospitalization time 9 |Rs-4000/- per hospital
13 days @ Rs-1000/ day= Rs- |days @ Rs-1000/ day= Rs- admission

13000/-

9000/~

Average cost of Cefepime 2¢g
@250 bd for 13 days and
Amikacin 500mg @65 bd for
13 days=

250x2x13= Rs-6500/-
+65x2x13= Rs-1690/-

Total cost= Rs-8190/-

Average cost of Cefepime
Amikacin @350 bd for 9

days= .
350x2x9= Rs-6300/-

Total cost= Rs- 6300/-

Rs-1890/- per treatment cost

17
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Table 12
STABILITY DATA

Generic name of product: Cefepime & Amikacin for Inj.
BatchNo. :RTA02

Date of Mfg. : 10/2004 Date of Exp. :09/2006 Date of initiating: 29.10.2004
Packaging : glass vial

Period  Storage Identif- | Partic- | pH BET | Ster- (a) Assay
(mo) Cond- [Descrip- ication ulate [(3.0-6.0) ility 90% to 90% to
itions  ftion matter 110% of 110% of
labelled labelled
amount of | amount of
Cefepime | Amicacin
[nitial - A cream | Passes | Passes | 4.52 [Passes [Passe 100.1 99.8
colored test test test s test
powder
1. 40°C/75 |A dark -do- -do- | 4.48 | -do- | -do- 99.5 99.3
%RH  [cream
colored
owder
2. 40°C/75 |A cream -do- -do- | 4.41 | -do- | -do- 99.0 98.5
%RH  [colored
powder
with
yellowish
tinge
3. 10°C/75 |A light ~do- -do- 431 | -do- | -do- 98.2 97.6
%RH [yellow
colored
powder
6. 40°C/75 A light -do- -do- 391 | -do- | -do- 974 96.9
%RH  |yellow
colored
powder

REMARKS: 1. All procedure carried out as per STP.
2.Product as stable for 6 month at 40°/75%RH

While the above description contains many specificities, these should not be construed as limitations in
the scope of the invention but as exemplifications of embodiments thereof. Many other variations are
possible. Accordingly, the scope of the invention should be determined not by the embodiments

illustrated, but by the appended claims and their legal equivalents.
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We Claim:

An antibiotic combination for providing total solution to the treatment of acute or serious
infections, where said combination is pharmaceutically acceptabAle, comprising :
a. first antibiotic and second antibiotic, wherein said first antibiotic is a protein synthesis
inhibiting antibiotic and said second antibiotic is non-protein synthesis inhibiting
antibiotic;

b. astabilizing agent.

An antibiotic combination, as claimed in Claim 1, wherein said first antibiotic is selected from
the group consisting of the aminoglycosides such as netilmicin, kanamycin, gentamycin,
streptomycin, amikacin, and tobramycin; and the macrolides such as erythromycin and
lincomycin; and the tetracyclines such as tetracycline, doxycycline, chlortetracycline, and

minocycline; and the oxalidinones such as linezoloid; and fusidic acid; and chloramphenicol.

An antibiotic combination, as claimed in Claims 1 or 2, wherein said second antibiotic is
selected from the group consisting of the beta-lactam penicillins such as penicillin,
dicloxacillin, and ampicillin; the beta lactam cephalsporins such as cefepime, ceftazidime,
cefotaxime, cefuroxime, cefaclor, and cetriaxone; the beta lactam carbapenems such as
imipenem and meropenem; the quinolones such as ciprofloxacin, moxifloxacin, and
levofloxacin; the sulfonamides such as sulfanilamide and sulfamethoxazole; metronidazole;

rifampin; vancomycin; and nitrofurantoin.

An antibiotic combination, as claimed in Claim 2, wherein said first antibiotic is preferably said
aminoglycoside, which is selected from the group consisting of streptomycin, gentamycin,
amikacin, tobramycin, kanamycin, and netilmicin, or a pharmaceutically acceptable salt of any
of these, more preferably amikacin or a pharmaceutically acceptable salt thereof which is
amikacin sulphate, wherein said amikacin sulfate is a semi-synthetic aminoglycoside antibiotic
derived from kanamycin, having a chemical name D-Streptamine, O-3-amino-3-deoxy-a-d-
ghucopyranosy!)1—6)-O-[6-amino-6-deoxy-o-D-glucopyranosyl(1 —4)]-N'~(4-amino-2-
hydroxy-1-oxobutyl)-2-deoxy-,(S)-,sulfate (1:2)(salt), and has the molecular formula
CoHysNsOy5 * 2 HpSO, with a molecular weight of 781.76.

An antibiotic combination, as claimed in Claim 3, wherein said beta-lactam cephalosporin is
preferably cefepime, more preferably pharmaceutically acceptable salt of cefepime, which is
cefepime hydrochloride, wherein said cefepime hydrochloride is a semi-synthetic, broad

spectrum, cephalosporin antibiotic for parenteral administration, has a chemical namel-
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10.

11.

[[(6R,7R)-7-[2-(2 - amino - 4- thiazolyl ) - glyoxylamido]-2-carboxy-8-oxo-5-thia-1-
azabicyclo [4.2.0]oct-2-en-3-yl] methyl]-1-methyl-pyrrolidinium chloride, 7> (Z)-(O-
methyloxime), monohydrochloride, monohydrate, and which is a white to pale yellow powder
with a molecular formula of C;oH,sCINsO5S,*HCI*H,0 and a molecular weight of 571.5 and is
highly soluble in water. |

An antibiotic combination, as claimed in any of Claims 1 to 5, wherein the weight ratio of said
first antibiotic to said second antibiotic is in the range from about 1:5 to about 5:1, preferably

from about 1:4 to about 4:1, more preferably from about 1:3 to about 3:1 .

An antibiotic combination, as claimed in any of Claims 1 to 6 wherein said stabilizing agent is
l-arginine wherein the weight of l-arginine is in the range of about 35% to about 75% of the

combined weight of said first antibiotic and said second antibiotic.

An antibjotic combination, as claimed in any of Claims 1 to 7, wherein a dosage form of said
antibiotic combination is a parenteral dosage form, wherein total said dosage is administered
preferably twice a day to a patient, spread over a period of 12 hours in a day depending upon

the patient condition and severity of infection.

An antibiotic combination, as claimed in Claim 8, wherein said first antibiotic and said second
antibiotic, when released from said parenteral dosage form, reach the maximum serum
concentration almost simultaneously in the time-range from about 30 minutes to about 180

minutes, preferably from about 30 minutes to about 90 minutes.

An antibiotic combination, as claimed in any of Claims 1 to 9, wherein )

(a) said first antibiotic is amikacin or a pharmaceutically acceptable salt thereof, which is
present in an amount in the range from about 50 mg to about 75 mg, calculated as
amikacin free acid;

(b) said second antibiotic is cefepime or a pharmaceutically acceptable salt thereof, which
is present in an amount in the range from about 250 mg to about 500 mg, calculated as
cefepime free acid; and

(c) said composition further comprising l-arginine as stabilizing agent, which is present in
an amount in the range from about 75 mg to about 150 mg; and wherein said antibiotic

combination is reconstituted with 3 ml of water for injection.

An antibiotic combination, as claimed in any of Claims 1 to 9, wherein

() said first antibiotic is amikacin or a pharmaceutically acceptable salt thereof, which is
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12.

13.

14,

present in an amount in the range from about 100 mg to about 150 mg, calculated as
amikacin free acid;

(b) said second antibiotic is cefepime or a pharmaceutically acceptable salt thereof, which
is present in an amount in the range from about 500 mg to about 1 g, calculated as
cefepime free acid; and

(© said composition further comprising l-arginine as stabilizing agent, which is present in
an amount in the range from about 150 mg to about 300 mg; and wherein said antibiotic

combination is reconstituted with 5 ml of water for injection.

An antibiotic combination, as claimed in any of Claims 1 to 9, wherein

(@ said first antibiotic is amikacin or a pharmaceutically acceptable salt thereof, which is
present in an amount in the range from about 200 mg to about 300 mg, calculated as
amikacin free acid;

(b) said second antibiotic is cefepime or a pharmaceutically acceptable salt thereof, which
is present in an amount in the range from about 1 g to about 2 g, calculated as cefepime
free acid; and

© said composition further comprising l-arginine as stabilizing agent, which is present in
an amount in the range from about 300 mg to about 600 mg; and wherein said antibiotic

combination is reconstituted with 10 ml of water for injection.

An antibiotic combination, as claimed in any of Claims 1 to 9, wherein

(a) said first antibiotic is amikacin or a pharmaceutically acceptable salt thereof, which is
present in an amount of about 400 mg to 600 mg, calculated as amikacin free acid;

(b) said second antibiotic is cefepime or a pharmaceutically acceptable salt thereof, which is
present in an amount of about 2 g to 4 g, calculated as cefepime free acid; and

(© said composition further comprising l-arginine as stabilizing agent, which is present in
an amount of about 600 mg to 1.2 g; and wherein said antibiotic combination is
reconstituted with from about 20 ml of water for injection.

An antibiotic combination, as claimed in any of Claims 1 to 13, wherein a pharmaceutically
effective unit/ multiple dose of said combination, in the form of the concentrate of said dose,
wherein said dose is provided in a sealed airtight container which is selected from the group
consisting of a vial,a mono vial , an ampoule, a syringe, a packet, a pouch and an auto-injector,
wherein said container has a head space volume sufficient for introduction of appropriate
volume of an aqueous solvent sufficient to form a unit dose in the form of an appropriate

reconstituted solution of said combination.
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15.

16.

17.

18.

19.

An antibiotic combination, as claimed in any of Claims 1 to 14, wherein said combination is
provided in the form of a dry sterilized powder, in said sealed airtight container to form a
pharmaceutically acceptable required fixed dose combination for reconstitution prior to
intramuscular or intravenous administration for the treatment of the acute or serious bacterial
infections, wherein the combination dosage form after reconstitution is a sterile, colorless to
light straw colored solution with the pH of the constituted solution being in the range from
about 3.5 to about 6.5.

An antibiotic combination, as claimed in any of Claims 1 to 15, wherein said combination is
provided in said sealed container wherein said vial is made of transparent glass and is capped
with appropriate halogenated stopper and seal, and is used for reconstitution for intramuscular
or intravenous administration for the treatment of the acute or serious bacterial infections in

mammals.

An antibiotic combination, as claimed in any of Claims 1 to 16, wherein said combination is
provided in a reconstituted form in said sealed airtight container which is selected from said
group consisting of said vial, said mono vial, said ampoule, said syringe, said packet, said
pouch, and said auto-injector, wherein interior space of said container comprises a fill volume
occupied by said composition in reconstituted form and a head space volume occupied
aseptically by an inert-gas-limited microatmosphere, which comprises essentially one or more
inert gas which is selected from the group consisting of noble gases and nitrogen; preferably
nitrogen, volume of said nitrogen gas being not more than 5% of said head space volume, and

wherein ratio of said fill volume to said head space volume is not less than 1:1.

An antibiotic combination, as claimed in any of Claims 1 to 17 wherein said amikacin or said
pharmaceutically acceptable salt thereof, and said cefepime or said pharmaceutically acceptable
salt thereof, are present in pharmaceutically effective total amount corresponding to a single

unit or multiple dose, in said sealed container, filled aseptically under inert gas blanket.

A process for preparing an antibiotic combination for providing total solution to the treatment

of infections, comprising the steps of:

(a) sterile filling / blending first and second active ingredients, wherein said first active
ingredient comprises a first antibiotic which is amikacin or a pharmaceutically acceptable
salt thereof, preferably sulphate salt; and wherein said second active ingredient is a second
antibiotic which is cefepime or a pharmaceutically acceptable salt thereof, preferably
cefepime hydrochloride, and

b) sterile adding/blending a stabilizing agent such as l-arginine, wherein the weight of said I-
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arginine is in the range of about 35% to about 75% of the combined weigh.t of said first
antibiotic and said second antibiotic,

c) continuing said sterile blending for a period ranging from about 1 hour to about 4 hours;

d) proportioning the sterile fill / blend of step (a) to get desired pharmaceutically effective dose
in weight ratio of said first active ingredient to said second active ingredient in the range
from about 1:5 to about 5:1, preferably from about 1:4 to about 4:1, more preferably from
about 1:3 to about 3:1, and

e) capping aseptically with pre-post inert gassing.

20.  An antibiotic combination for providing total solution to the treatment of acute or serious

infections, substantially as herein described and illustrated.

21. A process for preparing an antibiotic combination for providing total solution to the treatment of

infections, substantially as herein described and illustrated.

22. A method of treating a subject having a condition or disorder wherein a treatment with amikacin
and cefepime is indicated, substantially as herein described and illustrated.
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AMENDED CLAIMS

received by the International Bureau on 29 May 2006 (29.05.2006)

We claim:

1. A pharmaceutical composition suitable for parenteral injection for use as

antimi

crobial fixed dose combination therapy for a mammal including a

human being, comprising a dry powder premix for injection ready after

reconstitution with a volume of fluid preferably by water for injection,

of an improved efficacy combination, preferably a synergistic

combination, of antibiotics further comprising:

a. at least one protein synthesis inhibiting antibiotic,

b. which is mixed in a weight ratio of about 1:5 to about 5:1,

preferably from about 1:4 to about 4:}, more preferably from about

1:3 to about 3:1 with at least another compatible antibiotic that is

not a protein synthesis inhibiting antibiotic, excluding cefsulodin

sodium

<. w

ith addition of one or more of a stabilizing agents including amino

acids comprising Arginine, L-Lysine, Histidine, Leucine, Cysteine

and the like,

2. A com

position of claim 1 wherein;

the said protein synthesis inhibiting antibiotic is selected from a
group of aminoglycosides comprising netilmicin, kanamycin,
gentamycin, streptomycin, amikacin, and tfobramyein; the
macrolides comprising as erythromycin and lincomycin; the
tetracyclines comprising tetracycline, doxyecyeline,
chlortetracycline, and minocycline; the oxaxolidinones comprising |
linezoloid; fusidic acid; |

the said another compatible antibiotic that is not a protecin
synthesis inhibiting antibiotic is selected from a beta~-lactam

antibiotic ¢comprising a beta-lactam penicillins further comprising

24
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penicillin, dicloxacillin, and ampicillin; a beta lactam
cephalsparins  further comprising cefepime, ceftazidime,
cefotaxime, cefuroxime, cefaclor, and cetriaxone; a beta lactam
carbapenem further comprising imipenem and meropenem; a
quinolone further comprising ciprofloxacin, moxifloxacin,
levofloxacin; the sulfonamides further comprising sulfanilamide
and sulfamethoxazole;; vancomyein: or nitrofurantoin,

the said stabilizing agent is l-arginine whercin the weight of 1-
arginine is in thc range of about 35% to about 75% of the
combined weight of the antibiotics in the composition.

3. A composition of claim 2 wherein:

the preferred protein synthesis inhibiting antibiotic is preferably
an  aminoglycoside comprising  streptomyecin, gentamyecin,
amikacin, tobramycin, kanamyecin, and netilmicin, or a
pharmacewtically acceptable salt of any of these; more preferably
amikacin or a pharmaceutically acceptable salt thereof which is
amikacin sulphate, wherciﬁ said amikacin sulfate is a semi-
synthetic aminoglycoside antibiotic derived from kanamyein,
having a chemieal name D-Streptamine, O-3-amino-3-deoxy-a-b-
glucopyranosyl)1>6)-0O-[6-amino-G~deoxy-a-D-
glucopyranosyl(1>4)]-N1-(4~amino-2-hydroxy-1-oxobutyl)-2-
deoxy-~(S)-,sulfate (1:2)(salt), and has the molecular formula
C22H43N5013 » 2H2804 with a molecular weight of 781.753,

the preferred antibiotic having no protein synthesis inhibiting
activity is a beta-lactam cephalosporin, more preferably cefepime,
further more preferably pharmaceutically acceptable salt of
cefepime, which is cefepime hydrochloride, whercin said cefepime
hydrochloride is a semi-synthetic, broad spectrum, cephalosporin

antibjotic for parenteral administration, has a chemical name 1-
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[[(6R,7R)-7-[2-(2~amino-4~thiazolyl) -glyoxylamido] -2-carboxy-
8-oxo0-5-thia-1-azabicyclo[4.2.0]
methylpyrrolidinium chloride, 72_ (Z)-(O-methyloxime),

oct-2-en-3~yl]methyl]-1-

monochydrochloride, monohydrate, and which is a white to pale
yellow powder with ;3 molecular formula, of
CI19H25CINGOS5S2-HCI«H20 , a molecular weight of 571.5 and is
highly soluble in water.

A single dose composition of claim 3 wherein:

a.

amikacin or a pharmaceutically acceptablc salt thercof, which is
present in an amount in the range from abonut 50 mg to about 75

mg, calculated as amikacin free acid;

cefepime or a pharmaceutically acceptable salt thereof, which is
present in an amount in the range from about 250 mg to about 500
mg, calculated as cefepime free acid;

l-arginine as stabilizing agent, which is present in an amount in the

range from about 75 mg to about 150 mg.

A multiple dose composition of elaim 3 wherein;

a.

amikacin or a pharmaceutically acceptable salt thereof, which is
present in an amount in the range from about 100 mg to about 150

mg, calculated as amikacin free acid;
cefepime or a pharmaccutically aceeptable salt thereof, which is
prescnt in an amount in the range from about 500 mg to about lg,

calcnlated as cefepime free acid;

l-argininc as stabilizing agent, which is present in an amount in
the range from about 150 mg to about 300 mg.
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6.

A multiple dose composition of claim 3 wherein:

a, amikacin or a pharmaceutically acceptable salt thereof, which is
present in an amount in the range from about 400-mg to about 600

mg, calculated as amikacin free acid;

b. cefepime or a pharmaceutically acceptable salt thereof, which is
presefnt in an amount in the range from about 2g to about 4g,

calcnlated as cefepime free acid;

c. l-arginine as stabilizing agent, which is present in an amount in
the range from about 600 mg to about 1200 mg.

A method of treating bacterial infections in mammals including a human
being by injecting a composition of ¢ltaim 1, or 2,or3,ord4orS50r6

parentcrally, either intravenously or intramuscularly,

A composition of claim 1, or 2 or 3 or 4 or 5 or 6 packed and sealed ina
sterile container under blanket of inert gas, where the gaid container is
one or more of a vial, an ampoule, a syringe, a packet, a pquch, and an
auto-injector, wherein interior space of said container comprises a fill
volume occupied by said composition in reconstituted form and a head
space volume occupicd aseptically by an inert—gas-limited
microatmosphere, which comprises essentially one or more inert gas
which is selected from the group consisting of noble gases and nitrogen;
preferably nitrogen, volume of said nitrogen gas being not more than 5%
of said head space volume, and wherein ratio of said fill volume to said

head space volume is not less than 1:1.

A process for preparing a premixed antibiotic combination of
composition of claim 1, or 2, or 3, or 4 or 5 or 6 comprising the steps of:

(a) sterile filling / blending the antibiotic ingredients or
pharmaceutically acceptable salis thercof,
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(b)  sterile adding/blending a stabilizing agent such as l-arginin¢

(¢) continuing said sterile adding./ filling / blending for a perio
ranging from about ] hour to about 4 hours,

(d) proportioning the sterile fill / blend, and

(e capping aseptically with pre-post inert gassing.
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Statement under Article 19(1) Rule 46

Following statement explains the details of amendments in the flled Claims.

AMENDMENT IN CLAIMS.

> Reason for Amendment: - Amendment has been carried out in view of the observation
made by the Internationat Search Authority (European Patent office) in Re ltem V.2.1, V.2.2
V.2,3 & V,2.4 of jts written opinion with regards to novelty, inventive step and industrial
applicability.

Amendment: Prasently pending Claims 1-22 have been replaced by amended Claims 1-9.

Explanation: t is very clear from the documents cited that despite the knowledge of combined
efficacy of the antibfotics claimed in the composition of the fnvention, and knowledge on their
synergistic officacy, for a long period of 1981 to the date of this patent application, astablished
practice was to administer these antibiotics 1nvar1ably separately in separate pricks, and there
was not a single repart of use of them of injecting in a single prck as a single premixed
composition mainly because of lack of lnowledge on safe dosages and on how to ensure the
compatibility and stability of the ingredients in such a premix.

Such a knowledge was not an abvious one and was a subject matter of an invention, this
invention has been done for the first time to produce a technical effect of improved efficacy in
lesser pricks and to bring convenience in treatment and an early and better relief to a patient,
the Kind of which was never achieved in the past with prior art methads,

In order to reflect this inventive step, the claims are redrafted and presented in proper context,
“This has been done by replacing the entire text of claims with new ones, which are annexed

separately with this response,

Effect of Amendment:

With this explanation, and amendments in wording, where the word "combination” has been
replaced by the phrase "4 pharmaceutical composition sultable for parenteral injection for use
as antimicrobial fixed dose combination therapy.." in Claim 1 which is also further qualified and
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defined in further part of Claim 1, the principle claim now specifically points out to a product as
a fixed dose premix to he administered through a single prick. '

Further, the amended Claim nos. 2 to 9, are dependent on Claim 1. If principle claim does not
infringe upon a document, dependent claims also do not infringe upon that document. Thus,

none of the amended ¢laims infringe any of the cifed documents i.e. P1-14,

In view of the above amendments carried out in Claims 1 - 9 it now appears that the same qualify
the criterion of novelty and inventive step.
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