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DICLOFENAC COMPOSITION

Ficld of invention

The present invention relates to a composition comprising Diclofenac and
salts thereof. In particular, the invention provides a composition comprising 25 - 200
mg of Diclofenac or salts thereof for the parenteral administration through
intramuscular, intravenous route; also for oral, dermal, subcutaneous, cutaneous,
nasal, ocular drops, as rectal suppository, vaginal pessaries, intra-articular, and otic
delivery. The invention also provides compositions comprising a combination of
Diclofenac and other drugs. The invention further provides a method for preparing

said composition.

Background of Invention

Diclofenac possesses structural characteristics of the arylalkanoic acid agents
and displays anti-inflammatory, analgesic, and anti-pyretic activity. Diclofénac is
unique among the non-steroidal anti-inflammatory drugs (NSAIﬁS) in that it'i
possesses the mechanism of action for the inhibition of _arachidonic acid
cyclooxygenase system, lipooxygénase pathway, arachidonic acid rélease resuﬁing in
decreased .production of prostaglandins and thromboxanes, leukotrienes and

reduction of arachidonic acid, res_pectively (Martindale, 2002).

Both salts of Diclofenac i.e., Diclofenac Sodium and Diclofenac Potassium
and alike salts share almost the same physicochemical properties except their
molecular weights. It can be also employed and used as diethylzamine salt or

diethanolamine or beta-dimethyl aminoethanol salt.

Diclofenac is available in 120 different countries and is perhaps” the most

widely used NSAIDs in the world, being the 8™ largest selling drug overall.

It is used mainly (as the sodium salt and potassium salt) for the relief of pain

and inflammation in various conditions: musculoskeletal and joint disorders such as
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rheumatoid arthritis, osteoarthritis and ankylosing spondylitis, peri-articular disorders |
such as bursitis and tendinitis, soft-tissue disorders such as sprains and strains, and
other painful conditions such as ‘renal colic, acute gout, dysmenorrhoea, migraine,
and after some surgical procedures. It has also been used in some countries for the
management of actinic keratosis and fever. Eye drops of Diclofenac Sodium are used

for the prevention of intra-operative miosis during cataract extraction, for the -

" treatment of inflammation after surgery or accidental trauma, 2ad for the relief of

ocular signs and symptoms of seasonal allergic conjunctivitis.

The usual oral or rectal dose of Diclofenac Sodium is 75 to 150 mg daily in
divided doses. In the U.K., the maximum dose regardless of route or indications is _
150 mg daily; however, in the U.S.A, a maximum oral dose of 200 mg daily is
allowed in the treatment of rheumatoid arthritis, Modified-release preparations of
Diclofenac Sodium are available for oral use. Diclofenac has also been given in
equi\}alent oral doses as the free acid in tablet forms as dispersible preparations for
short-term treatment up to 3 months period. Diclofenac is also given orally as the
potassium salt. Doses of the potassium salts are also used in the treatment of -
migraine in an initial dose of 50 mg taken at the first signs‘ of an attack, an additional
dose of 50 mg may be taken after 2 hours if symptoms persist. If necessary further

doses of 50 mg may be taken after 2 hours if symptoms persist. If necessary further

‘doses of 50 mg may be taken every 4 to 6 hours to a maximum daily dose of 200 mg.

Diclofenac Sodium may also be given by deep intramuscular injection into
the gluteal muscle in a dose of 75 mg once daily or, if required in severevconditions-,
75 mg twice daily. Diclofenac Sodium may also be given as a continuous or
intermittent intravenous infusion in glucose. 5% or sodium chloride 0.9% (both
previously buffered with sodium bicarbonaté) or as a bolus intravenous injection.

For the treatment of postoperative paid a dose of 75 mg may be given over 30 to 120

 minutes or as a bolus injection. The dose may be repeated once after 4 to 6 hours if

necessary. To prevent postoperative pain, as initial dose of 25 to 50 mg Diclofenac
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Sodium may be given after surgery over 15 to 60 minutes followed by 5 mg / hour to
a maximum of 150 mg daily. Alternatively, the initial dose may be given as a bolus
injection over 5 to 60 seconds followed by additional injections up to the maximum |
daily dosagé; this may be repeated after 4 to 6 hours if necessary although the total
dose should not exceed the maximum daily dose of 150 mg The maximum period-
recommended for parenteral use is 2 days. Diclofenac Sodium is also used
intramuscularly in renal colic in a dose of 75 mg repeated once: after 30 minutes 1f '

necessary (Martindale, 36™ edition).

Conventionally formulated‘ Diclofenac Sodium injections are limited to
intramuscu_lar administration. This limitation has arisen, not as a'consequence of the
intravenous safety profile, but principally due to the physiéo-chemical properties of
the drug. Poor aqueous solubility of the Sodium salt of Diclofenac has a particularly-
high tendency to crystallize from aqueous and organic solutions. Physically stable
solutions containing at least 25 mg/ml of Diclofenac Sodium necessitates the use of
potént solubilizing co solvents, such as Macrogols and Benzyl alcohol. These co-
solvents have an unfavorable intravenous safety profile and are associated with
venous sequelae, high hemolytic and sensitizing (Reed, K.W. et al, J. Par. 'Sci; ;
Technol. 39 (2) (1985) 64-68).

Further the high pH of the marketed Diclofenac productv' recjuires rendering
Diclofenac Sodium soluble and the hyper-osniolar nature of the formulation

contribute to the discomfort which is frequently experienced at the site of the

injection when administered intramuscularly.

Further, use of the excipients like Propylene glycol is also known to cause

‘pain at the site of injection.

There have been many efforts for the modification in formulation of
Diclofenac. There are number of documents that mention modification in the

composition of Diclofenac. Due to limited solubility of Diclofenac Sodium in water,
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numbers of attempts are being made to solubilize the same and then administer for

| treatment of mammals for various pathological conditions

 US 4,614,741 teaches about the depot injectable containing anti-inflammatory
agents like Diclofenac or Diclofenac Sodium, which was prepared in 10-60% of
suspending agents selected from the group censisting of biscoleo, isopropyl
myristate, ethyl oleate, castor oil, se’same.oil, arachis oil, cottonseed oil, almond oil,
olive oil, neatsfoot oil, neutral oil and maize oil, for intramuscular admntinistration.
However, use of such suspending agent provides painful and viscous injection that

causes swelling or pain at the site of injection.

US 4,711,906 discloses ah aqueous, stable, relatively concentrated solution of
Diclofenac, which contain a mixture of propylene glycol and polyethylene glycol in
defined quantitative proportions. The solutions preferably contain a local anesthetic
such as lidocaine and a reducing agent as stabilizer. However, use of propylene
glycol makes the injection' painful and lignocaine is added to alleviate such painful

administration.

- US 2005/0238674 Al describes a stable injectable compositions comprising: -
either (a). Diclofenac or a pharmaceutically acceptable Diclofenac salt and a _'
cyclodextrin, or (b) an inclusion complex of Diclofenac or a pharmaceutically
acceptable Diclofenac salt and a cyclodextrin, or a mixture of (a) and (b), for
intramuscular and intravenous‘administration. The solutions contain Diclofenac or
Diclofenac salt, cyclodextrin, and an antioxidant selected from Monothioglycerol, or
a combination of ethylene diamine tetra-acetic acid and N-acetyl-cysteine. It is

observed that elimination of cyclodextrin is a problem in renal compromised patient.

US 5,389,681 discloses a pharmaceutical composition in the form or a
sterilizable parenteral solution comprising a Diclofenac salt and stabilizers, such as

ethyl lactate combined with glutathione or N-acetylcysteine. Glutathione are selected
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derivative of amino acids are being very costly thereby increases the basic cost of the |

injection.

US 5,283,067 discloses a lyophilized dry formulation suitable for the
preparation of a stable, aqueous suspension for the parenteral administration of a
Diclofenac salt. The dry formulation contains a pharmaceutically acceptable and

-micronized salt of Diclofenac and optional pharmaceutically acceptable adjuvants.

US 2011/0275717 Al discloses a pharmaceutical formulation comprising a
pharmaceutically acceptable salt of Diclofenac, at least one polyoxyalkylene ester of »
a hydroxyl fatty acid, water, and, optionally, a co-solvent. This composition has a

limitation with use of fatty acid derivative and requires spécial carriers.

US 5679660 A teaches about the method of preparing an injectable
phai'maceutical or veterihary corriposition which comprises either Diclofenac or a salt .

- theredf .and 2-hydroxypropyl beta;cyclodexfrin, or an inclusion complex of |
Diclofenac or a salt thereof and 2-hydroxypfopyl beta-cyclodextrin with preferred
concentration of Diclofenac of 25 mg/ml. The volume of injection prepared by this
method contains 75mg/3ml Diclofenac which can be painful as IM dosage form. The |
use of beta cyclodextrin has also toxicity problem which is always questioned for IV-

administration. .

US20080153914 discloses injectable formulations of water-soluble salts of

diclofenac in Glycofurol. However, Glycofurol is known as a tissue irritant.

It is evident from the details mentioned above thét Diclofenac injection
formulation and its manufacturing is still a challenging task. There is a continuous
need of a composition which is medically useful, beneficial and economic. The same
has miotivated the inventors to find out the simple process to find the manufacturing
process which is simple and economic, using the cheaper éxcipients and still

beneficial to patients physiologically without causing any discomfort.
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Objects of the Invention

It is an object of the invention to provide an -economical yet physiologically

effective composition comprising Diclofenac or salts thereof.

Another object of the invention is to provide a composition comprising

Diclofenac suitable to be given through multiple routes viz., intramuscular or

intravenous, oral, dermal routes of administration.

- Another object of the invention is to provide a composition comprising
Diclofenac or salts thereof in combination of other anti-inflammatory, analgesic, and/

or anti-pyretic agent.

Yet another object of the invention is to provide a patient compliant aqueous
composition of Diclofenac which is not irritating or painful and does not cause

hemolysis.

Still another object of the invention to provide a composition comprising

Diclofenac with less toxicity and more bioavailability

Summary of Invention: |

The present invention provides a pharrnacéutical composition’ comprising
therapeutically effective amount of Diclofenac or salts thereof. The invention also
provides a combbsition- comprising Diclofenac in combination with other
pharmaceutically active ingredients selected from anti-inflammatory, analgesic, and/
or anti-pyretic agents. In particular, the invention provides a composition comprising

Diclofenac Sodium and Transcutol with water as a principal solvent.

In an embodiment, the composition comprises Diclofenac or salts thereof in
an amount of 25 — 200 mg. Diclofenac salt is selected from Diclofenac sodium,
Diclofenac potassium, Di(_:lofenac diethylamine, Diclofenac diethanolamine or

Diclofenac beta-dimethyl aminoethanol.
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In another embodiment, the amount of Transcutol in the composition is .
between 5 - 50 % (w/v).

In another embodiment, the composition comprises solvents/ co-solvents and

preservatives. The solvents/ cb-solvents_ and preservatives may be selected from, but

w

not limited to, alcohols, parabens, sodium metabisulphite, sodium bisulphate, sodium
sulphite, propylene glycol, thiomerosal, glycérol and thioglycerol or a.comnbination
thereof, ascorbyl palmitate, ascorbate, tocopherol alpha, alpha-tocopherol hydrogen

succinate and mixture of tocopheryl derivatives, thioglycolate sodium.

In anot-her embodiment, the amount of preservative sodium metabisulphite in

10 the composition is between 0.1 - 1 %.

3

In another embodiment, the composition comprises benzyl alcohol not more
- than 3%. '

In another embodiment, the composition also comprises chelating agents. The
chelating agent may be selected from, but not limited to, sodium EDTA
15 (ethylenediaminetetra acetic acid), disodium EDTA, Calcium disodium EDTA,
' Calcium versetamide Na, Calteridol, DTPA (Diethylenetriaminepenta acetic acid).

The amount of chelating agent used is between 0.01-0.05 %.
In another embodiment, the composition has a pH value between 7.5 - 9.0.

In another embodiment, the composition has a viscosity from.about 1 to about

20 5 cps at 30°.

In another embodiment, the invention provides a composition comprising 25 -
200 mg of Diclofenac or salts thereof and transcutol between 5 - 50 % (w/v) in at
least 0.5 ml solution. The composition may be diluted and may be filled as 1- 20 ml

solution volume in ampoules or multi dose vials. In preferred embodiment, the
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composition is prepared -in 1-5 ml of solution and more prefe'rably in 1-3 ml of

solution.

In yet another embodiment, the invention provides an injectable aqueous
composition comprising 25-200 mg of Diclofenac Sodium in 5- 50 % of Transcutol

in combination with water as a principal solvent in 1ml of solution.

In another embodiment, the composition may “be added " to . infusion

bags/bottles by suitably diluting with infusion liquid. |

In another aspect, the invention provides a method for preparation of an

aqueous composition comprising Diclofenac Sodium from 25 -200mg and Transcutol

~from 5-50%. The method comprises preparing an aqueous solution of Transcutol by

. adding 30-50 % of water to 5-50% of Transcutol; adding Diclofenac in said aqueous

solution with constant stirring under nitrogen atmosphere; adjusting pH of ‘said

solution in a range of 7.5-9.0; and diluting said solution to get desired concentration

of Diclofenac.

In another aspect, the invention provides a method for treatment or pfevention -
of physiological disorders/disease that may be benefited with the composition of -
Diclofenac Sodium such as various musculoskeletal and joint disorders like
rheumatoid arthritis, osteoarthritis, ankylosing spondylitis, peri-articular disorders -
like bursitis and tendinitis, soft tissue disorders like sprains and strains, painful
condition such as renal colic, acute gout, dysmenorrhoea, migraine and some
surgical procedures, in management of actinic keratosis. and fever, post operative
pain, for juvenile_idiopathié arthritis, acute postoperative pain, intra-operative miosis,’

for treatment of inflammation after surgery.

In still another aspect, the invention provides use of a composition
comprising Diclofenac from 25 mg-ZOOmg and Transcutol from 5-50% (wt/v) in

combination with water as a principal solvent for treatment or prevention of
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headache, sore throat, various musculoskeletal and joint disorders like rheumatoid
arthritis, osteoarthritis, ankylosing spondylitis, peri-articular disorders like bursitis
and tendinitis, soft tissue disorders like spraihs and strains, painful condition such as -
renal colic, acute gout, dysmenorrhoea, migraine and some surgical procedures, in
management of actinic keratosis and fever, post operative pain, for juvenile
idiopathic arthritis, acute postoperative pain,‘intr'a-operative miosis, for treatment of

inflammation after surgery, pain control of total hip replacem_ent arthroplésty.

Det_ailed Descripjion 01_' the Invention

| The invention provides a composition comprising Diclofenac or salt thereof.
Diclofenac salt is selected from Dic_ldfenac sodium, Diclofenac potassium,
Diclofenac diethylamine, Diclofenac diethanolamine or Diclofenac beta-dimethyl
aminoethanol. Conventionally formulated Diclofenac Sodium injections are limited
to intramuscular administration. This limitation has arisen, not as a consequence of |
the intravenous safety pfoﬁle, but principally due to the physico-chemical propefties
of the drug Poor aqueous solubility of the Sodium salt of Diclofenac has a
particularly high tendency to crystallize frém aqueous and organic solutions. The
invention provides therapeutically effective amount of Diclofenaé or salts thereof in

an aqueous composition suitable to be administered by multiple routes.

In particular, the invention prbvides a compositioh comprising Diclofenac
Sodium in a concentration of 25-200 mg for parenteral through IM/IV route and
using the same liquid with suitable modification for use in ocular, dermal, otic, oral
and for other preparations. The composition comprises Diclofenac Sodium and
Transcutol. The amount of Diclofenac Sodium varies between 25-200 mg in 0.5 to 20

ml solutions, preferably 1-5 ml solutions, and more preferably 1-3 ml solutions.

- In another embodiment, the composition comprises Transcutol. In
accordance with non-limiting embodiment, the concentration of Transcutol used is

between 5-50 % (w/v). Transcutol is diethylene glycol monoethyl ether. Transcutol is
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not known to cause any toxicity related issues including irritancy or pain for a -
therapeutic applications. Whereas other excipients used for the preparing aquéous
Diclofenac Sodium composition like Glycofurol is known as a tissue irritant and
Cremophor EL is known to cause anaphylactic shocks due to its tendency to cause
histamine production when injected. The safety profile of Transcutol in humans for
its use has been exhaustively studied. Its’ LD s in rat through IV route is 4 g/kg,

intraperitoneal : mouse LD 50 is 2300 mg/kg, subcutaneous : mouse 5500 pl/kg,

~ intravenous :mouse 4300 ulkg, LDsp; intravenous : Dog 3 ml/kg - LDsg;

intravenous : rabbit 2500 pl/kg, LDsg; eyes : rabbit 500 mg. Transcutoel occurs as
colorless and transparent liguid well miscible with water. In the present invention, it

is preferable to use diethylene glycol monoethyl ether having a purity of 99% or

** higher, more preferably 99.7% of higher and most preférably 99.9% or higher.

The density of Transcutol is 0.988. Transcutol makes composition of the |
présent invention less viscous.: It ‘e,nhances and offers an advantage of better
absorption of drug in mammals when injected and hence has better pharmacological
effect for the intended purpose. The composition prepared in accordance with the
present invention has a viscosity from about 1- about Scps 30°C. The prepafed
Diclofenac injection composition is easy to be injected and offers less pressure when
administered intra muscularly. It can be administered with ease while administering
in to the'tissues by the health workers, thereby causing less pain and less pressure.
Also, while testing it was observed that Transcutol offers less toxicity at the
administered dose and is safe without any cause or concern anatomically or

physiologically.

In some embodiments, the invention provides compositions comprising

additional excipients e.g. preservatives. In another embodiment, the composition

~ comprises benzyl alcohol at a concentration in the range of 1-15 %. In preferred

embodiment, benzyl alcohol is used between 1-3%. The other preservatives used, but

not limited to, are sodium metabisulphite [0.1-1%)], ethanol, chlorobutanol [0.5%],

- 10
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parabens like methylparaben [0.1-0.18%)], propylparaben [0.01-0.02%], sodium

bisulphite [0.02-0.66%], sodium sulphite [0.05-0.2%], propylene glycol, thiomerosal
“<or = [0.01%), glycerol and/or thioglycerol, phenol [0.5%], chlorocresol [0. 1-0.3%],

me_thyl_ hydroxybenzoate [0.1-0.2% wi/v], ascorbyl palmitate, ascorbate [0.1-4.8%

wiv], vbutylated hydroxyanisole (BHA) and butylated hydroxytéluene (BHT) can also
be added.

In certam embodiments, the composition compnses antioxidants selected

from but not limited to thioglycerols, acetyl cysteme butylated hydroxyanisole

- (BHA) and butylated hydroxytoluenc (BHT), ascorbates, ascorbyl palmitate,

_methylparaben, Prof)ylparaben, thiomersal and mixed Tocopheryl ingredient.

- The pH is critical for maintaining stability of the Diclofenac injection hence

pH is maintained at 7.5 to 9 using suitable buffering agents and alkalizer. The

| buffering agents may be selected from, but not limited to alkali-metal hydroxides like

- sodium hydroxide, potassium hydroxide, tri sodium citrate, sodium phosphate salts

like monosodium phosphate salt or disodium phosphate salt, potassium phosphate -
salts like mono or di potassium phosphate salt, sodium acetate, Tris buffers or other

alkaliser are used for adjusting pH in the desired range. |

The chelating agents may be added optionally to chelate the traces of

: fnetal_lic impurity and to maintain the- stability for longer duration. The chelating

agent used, but not limited to, are sodiur_n EDTA (éthylene diamine tetra acetic acid)
[0.01- 0.2%), disodium EDTA [0.01-0.11%]}, Calcium disodiurn EDTA [0.01-0.1%];
Calcium = versetamide @ Na  [2.84%)],  Calteridol 10.023%], DTPA
(diethylenetriaminepenta acetic acid) [0.04-1.2%] can be used.

‘Water is added in the compositibn in quantity sufficient (q.s.) to make it 0.5

ml or 1 ml or to give different volumes for different strength. The injectable 4

- composition may be filled in ampoule and vials after aseptic filtration and flushed

“under nitrogen blanket. The composition may be standardized by aseptic filtration or

1
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suitable methods like gamma irradiation or terminal sterilized. The injections so
formed are stable and may diluted furthet in infusion liquid to obtain the desired
strength of drug or without diluting further by intramuscular and as slow bolus

intravenous or suitably adding to infusion liquid as per physician need.

The composition may also comprise Diclofenac in combination with other
pharmaceutically active ingredients such as other anti-inflammatory, analgesic, and/

or anti-pyretic agents.

The present invention provides an aqueous formulation and may be
administered through oral route and may be given as infusion after diluting with
saline, glucose, dextrose or Ringer’s solution. Thé composition may be diluted with
water to use directly or by adding to the infusion or can be injected through IM/TV

route. It may be given to humans in deltoid muscles.

In another aspect, the invention provides a method for preparing composttions
comprising Diclofenac or salts thereof. Sodium. In a suitable vessel, double distilled
water is previously heated at 80 to 85°C and is brought to the room temperature. In
about 50% of the composition mixture, water in quantity ranging from 30 to 50 % is -
mixed with the 5-30 % of Transcutol and 1-15% of benzyl alcohol. To this mixture,
Diclofenac sodium is added with constant stirring, under the nitrogen bubbling,
followed by addition of suitable buffering agents like Tris buffer or alkalizer sodium
hydroxide to adjust the pH of solution in the range of 7.5 to 9.0. The solution is
further diluted with sufficient quantity of double distilled water to the required
volume for the desired final concentration of Diclofenac sodium. The process is
carried under the constant nitrogen flushing to replace the level to minimum amount
of the oxygen. The final composition is filtered aseptically using 0.22 micron filter or
terminally sterilized to free the composition from endotoxins. The injections are
stable at accelerated conditions for more than 6 months at 40°C/75 % RH kept at ICH

stability conditions.

12
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The solution is maintained under the nitrogen blanket and is stable under

storage viscosity of the solution is found to be desirable for use by workers for user

friendly injectables. This solution can be used for LM or L.V use. The advantage of

these injections is that it causes less pain as compared to marketed formulations.

Similarly different strength of solution of Diclofenac Sodium i.e. 25 mg, 37.5mg, 50

mg, 100 mg, 150 mg, 175 mg and 200mg are prepared per 0.5, 1ml, 2ml, 3 ml, 4ml 5

ml or their multiple doses as per given process and may be used as injectable liquid

for administration through I.M or 1.V route in the mammals.

Some of the formulations prepared in accordance with the present invention

are given below in Tables 1-2 and examples-:

Tables 1a-1g: Formulations prepared using Diclofenac Sodium in various

concentrations

Table 1a

Transcutol : 5 to 50%, Benzyl alcoh

Diclofenac sodium: 25 to 200 mg/ml (2.5 to 20%)

ol : 1 to 15%, Water for injection : q.s (quantity

- sufficient)
Different | Diclofenac Noof Transcutdl benzyl alcohol Water for
strength Sodium | experiments | (%) range (%) range  |Injection range
of strength
Diclofenac ( 0% = without
sodiﬁm benzyl alcohol)
A 25mg 1 5% 0% q.s
2 5% 2% q.s
3 20% 0% - q.8
4 20% 2% qs
5 20% 15% q.s

13
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6 30% 0% q.s
7 30% 2% q.s
8 30% 15% q.s
Table 1b
Different v benzyl alcohol | Water for
strength of chlofenac Noof - Transcutol (%) range Injection -
Diclof Sodium L o range
ic ((;. enac strength experiments | (%) range ( 0% = without
sodium : N benzyl alcohol)
1 5% 2% Q.8
2 5% 5% 4
3. 20% 0% q.s
4 20% 2% q-s
B 50 mg |
5 20% 15% q.s
6 30% 2% q.s
7 30% 15% q.s
8 50% 15% a.s
Table 1¢
Different benzyl alcohol (%) [Water for|
. : . - l . - -
strength - | Dic ofenac " No of Transcutol range Injection
of Sodium experiments | (%) ra _ range
Diclofenac | strength | SPer eS| KAITRUEE | (095 = without benzyl
sodium alcohol)

14
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: 15% (with 0.02% -
90,
! 20% sodium metabisulphite) 45
15% (without sodium ,
2 20% ' .
‘ 20% metabisulphite) s
c 75 mg 3 50% 0% q.s
N 15% (with 0.02%
4 o .
20% sodium metabisulphite) a5
: 15% (without sodium
5 9 , .
S0% metabisulphite) 4
Table 14
Different _ , benzyl alcahol (%) | Water for
- strength | Diclofenac No of Transcutol range Injection
of Sodium experiments | (%) range rauge
Diclofenac | strength P (7o) rang ( 0% = without
sodium » benzyl alcohol)
D 100 mg . . 1 5% 10% q:s
15% (with 0.02% 15
2 5% sodium
metabisulphite)
15% (withi 0.02% q-s
3 10% ~ sodium
metabisulphite)
4 15% 10% q.s
-5 20% 2% . qs
6 20% 10% qQ.s
7 20% 15% q.8

~ 15
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8 30% 0% | q.5
9 30% 2% q.s
10 30% 10% qs .
11 30% 15% q.s
12 50% 0% q.8
13 50% 2% q.s
14 ' 50% 10% q.s
15 50% 15% g
Table le
Different } benzyl alcohol | Water for
strength Diclof‘enac No of Transcutol (%) range Injeg‘.tion :
. of : Sodium experiments | (%) range | /9o, .; range
Diclofenac | strength ( 0% = without
“sodium A benzyl alcohol)
E | 150me 1 5% 15% qs
2 0% 4% q.8
3 0% 8% q.5
4 - 20% 15% Py
5 30% 0% o
6 30% 2% q.s
| 7 30% 4% q.s.
8 30% 8% qs
9 30% 15% q.s
10 50% 0% q.s

16
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1 50% 2% q.5
12 50% 4% q.s
13 50% 8% » q.s
14 50% 15% - q.s
Table 1f
Different | . " benzyl alcohol Water for
str«:;gth D;c:;)::l:c , N‘T of Transfcutol (%) range In:::::n
Diclofenac | strength experiments | (%) range ( 0% = without
~ sodium ' benzyl alcohol)
1 5% 15% 9.8
2 20% 4% qs
3 20% 8% g
3 20% 15%. q.s
i 30% 0% Qs
5 30% 2% q-s
. 75me 6 30% 4% s
“ 7 30% 8% 45
) 30% 15% qs
9 50% 0% g.s
10 | 50% 2% q.s
u 50% 4% q;s
12 50% 8% q.s
13 50% 15% q.s

17
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Table 1g
Different benzyl alcohol Water for.
strength | Diclofenac No of Transcutol (%) range Injection
of Sodium experiment , range
Diclofenac | strength PEFImEnts 1 (%) range (0% = without
sodium ' benzyl alcohol)
1 5% 15% q.s
2 20% 2% q.s
3 20% 15% q.s
4 30% 2% q.s
5 T30% 2% s
6 30% 8% q.s
G 200 mg
7 30% 15% q.5
8 50% 0% q.s
9 50% 2% g.s
10 - 50% 4% q.s
11 50% 8% q.s
12 50% 15% q.s

Table 2a : Formulations using Diclofenac Sodinm in concentration 7.5%

_ Diclofenac Benzyl alcohol
' . . Transcutol .
Formulation Sodlum‘ concentration concentration \?Vz.zter’ for
no. concentration (%) injection
| (%) ° (%) |
1 7.5 50 -2 qs
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2 7.5 130 2 q.
3 7.5 30 0 s
4 7.5 25 4 q.s
5 7.5 25 0 q.
6 7.5 20 4 g
7 7.5 20 2 q:s
8 15 20 0 g
5 7.5 15 4 q:s
10 7.5 15 . 2 q.s
11 75 - 10 10 qs
12 15 10 2 q.s
13 1.5 5 4 s
14 7.5 20 15 as
15 7.5 50 0 a8

~ Solutions of different concentration of Diclofenac Sodium given in the tables

122 can be filled in volume of 0.5 ml, 1ml, 2ml, 5ml, 10 ml and 20 ml ampoules and

can also be filled into multi dose vials for the therapeutic purpose required by the

physicians.

Similarly different strength of solution of Diclofenac Sodium i.e. 25 mg/m.l, ’

50 mg/mi, 100 mg/ml, 150 mg/ml, 175 mg/ml and 200mg/ml were prepared as per

given process. These solutions may be used as injectable liquid for administration

through I.M or LV route in the mammals by filling in different volumes.
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Table 2 b: Formulations using Diclofenac Sodium in concentrations

2.5%, 5%, 10%, 15%, 17.5% and 20%:

" Formulation Déc(:gf::c c(;l:::ls;::?;n vl:z::z:‘ta::zl;zl \.’Vz.iter.for
| No. concentration (%) . injection
(%) (%)

16 25 30 0 q.s
17 2.5 | 20 2 q.s
18 2.5 5 15 45
19 5.0 50 15 9.
20 5.0 20 2 q.s
21 10.0 30 0 q.8
2 10.0 20 2 Qs
23 10.0 5 10 q-s
04 150 - 50 0 q.s
25 15.0 20 4 q-s
2 150 5 15 qs
27 17.5 50 0 q:8
28 17.5 30 15 Qs
29 17.5 20 8 Q.5
30 20.0 20 2 | Qs
31 20.0 20 15 q.s
32 20.0 50 0 q.8
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Similarly further formulations are prepared by additional excipients like

antioxidant Sodium metabisulphite in variable concentration in addition to presence

~ of Benzyl alcohol, alkalizer or buffers and chelating agent (table 3).

In another aspect, the invention provides a method of treating certain diseases
and disorders. The composition of present invention may be administered in patients
suffering from pain related to osteoarthritis, joint pains, colic pains, renal colic pains
induced due to stone, joint pains due to sprain or injury and also for relieving pain
due to surgery, due to volunteer pain or non-volunteer pain, pain in cancer patients
and to arnelidrate or prevent pathological conditions. The composition may be given
in a physiological disorder that can be ameliorated treated/prevented using

Diclofenac.

‘The present invention is described with reference to the following examples,

which are given by way of illustration and should not be construed to limit the scope

~ of the present invention. The solutions compounded in the foHowing illustration for

Diclofenac sodium or as combination of Diclofenac Sodium and Paracetamol or

Diclofenac Sodium and Diclyclomine HCl may be prepared for injectables, and
~ compound solution with water can be suitably modified after mixing with Transcutol

-and incorporated for making suitable dosage forms like ointment, gel as well as

optionally modified using hydrophobic matrix for filling it into soft gelatin capsule

for oral delivery system. It is also suitably modified for preparing various dosage -

forms like ocular drops, ear drops, for plasters, adhesive bandages, sprays, poultice,
balms, liniments, oral drug delivery like tablets, syi'ups, sublingual buccal mouth
dissolving, for preparing the buccal films dermal, transdermal use in patches, nasal,

vaginal rectal and for other suitable delivery systems.
Example 1

In a suitable vessel, the solution is prepared comprising of Diclofenac Sodium

- at a concentration of 7.5% by addition of 50 % Transcutol and 2% Benzy! alcohol
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into previously boiled and cooled water and stirred well till the API get well
dissolved. - The pH of solution is adjust_ed' in required range if required, by suitable
buffering agent like Tris buffer, phosphate buffers like sodium phosphate and

optionally other alkalizer like sodium hydroxide Wlﬁch can be used. The solution is

diluted further till final volume by sufficient quantity of water. The final volume

solution is sterilized aseptically and poured into ampoules & multi dose vials under

continuous nitrogen blanket.

‘This prepared solution consists about 52% of nonaqueous solution and 48 %
of aqueous solution: Similarly solution with 20% Diclofenac Sodium is prepared

which is equivalent to 200 mg/ml solution.
Example 2

. At 80- 85°C, water is heated in a suitable véssel and cooled to the room

_temperature.  The solution is prepared by dissolving 7.5% Diclofenac Sodium With

30 % Transcutol and 2% Benzyl alcohol into 50% water and stirred well

cohtinuously till the clear solution is obtained. The pH is adjusted in desired range
7.5 to 9 by suitable buffering agent like Tris buffer, phosphate buffers like sodium -
phosphate or optionally by other alkalizer. The solution is diluted further q.s. water to

the volume. The final volume of solution is sterilized through aseptic filtration using

- 0.22 micron filter and pbured into ampoules & multi dose vials. The process is

performed under constant nitrogen flush.

This prepared solution consists about 32 % of nonaqu¢oi1$ solution and 68 %
of aqueous solution.The resultant liquid containing 75 mg of Diclofenac Sodium in

1ml can be administered through .M and L.V route by injection.
Example 3

In a suitable vessel, 30 % of Transcutol is added into 50 % of water which -

was allowed to cool at room temperature which was initially heated at 80 to 85 °C.
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The solution is then stirred well with the addition of Diclofenac Sodium at a
concentration of 7.5 %. After mixing the ingredient in the solution, it is further
diluted with water in sufficient quantity upto required final volume such'that the final
liquid consists of 75 mg Diclofenac Sodium in 1ml. This resultant liquid is filtered
aseptically by using 0.2 micron membrane. The pH of the solution is maintained into

the range of 7.5 to 9 required by addition of suitable alkalizer or buffering agents like

- Tris buffer or phosphate buffers like sodium phosphate, potassium phosphate. The

entire process is carried out in nitrogen blanket to remove the oxygen.

This prepared solution consists about 30 % of nonaqueous solution and 70 %
of aqueous solution. The resultant solution is ready to be filled into ampoules and

multidose vials. The viscosity of the solution is also found about 3.01 cps at 30°C.

.This can be used as an injection for administration through I.M or LV. Similarly 15%

Diclofenac Sodium containing solution is prepared as above which contains 150

mg/ml of Diclofenac Sodium.
Exam'ple 4

- Water heated at 80- 85°C, is cooled at room temperature in a suitable vessel.”
4 % of Benzyl alcohol and 25 % of Transcutol is added into the above 50 % of Waté’r. :
Solution is stirred by adding Diclofenac Sodium at a concentration of 7.5 % gl it
gets dis_solved.‘The pH of the solution is maintained at the range of 7.5 to 9 by using
any suitable buffers like Tris buffer or phosphate buffers like sodium phosphate like

‘monosodium phosphate/ disodium phosphate optionally if required. The solution is

diluted further with sufficient quantity of water to make up volume of 1ml containing

75 mg of Diclofenac Sodium.

This solution is then filtered by using 0.2 micron membrane in aseptic
condition or terminally sterilized. The solution is maintained oxygen free by flushing
through constant nitrogen bubbling and is stable under storage condition. This

resultant solution is filled into multidose vials and ampoules for LM or L.V use. This
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prepared solution consists about 29 % of nonaqueous solution and 71 % of aqueous

solution.
'Example S

- Previously heated water maintained at 80-85°C is cooled to at room
temperature in the suitable vessel. 50 % of water is then mixed with 25 % of
Transcutol ‘without addition of Benzyl alcohol .The solution is stirred .while
simultaneously by adding 7.5 % Diclofenac Sodium. The ingredients are mixed well
and nitrogen is qdﬁtinuously bubbled to remove oxygen and then solution is diluted

upto final volume with addition of required amount of water in sufficient quantity.

‘This solution is filtered aseptically. The pH‘ of the solution is maintained by any

suitable alkalizer or optionally using suitable buffering agent.

This solution can be filled in ampoule & multidosé vials under nitrogen
blanket or can be terminal sterilized to make free from endotoxins, for injectébl_e
purpose for administering through LM or L.V administration. This prepared solution

consists about 25% of nonaqueous. solution and 75 % of aqueous solution.
Example 6

_ Water previously heated at above 80 to 85 °C is allowed to cool and about 50
% of water is added in a vessel with a presumed batch size, 4 % of Benzyl alcohol
and 20 % of Transcutol is added into water. The solution was stirred with the B

addition of Diclofenac Sodium at a concentration of 7.5% .The ingredients are mixed

well to get clear liquid dissolved. The solution is diluted further with sufficient

quantity of water upto required final volume. This so'lu_tion is aseptically filtered by
using 0.22 micron membrane. pH of the solution is maintained into the range of 7.5

to 9 by suitable buffering agents like Tris buffer, sodium phosphate, potassium

phosphate or other alkalizer like sodium hydroxide.
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The viscosity of the solution is also found about 2.004 cps at 30°C, desirable
for injectables. The final resultant solution can be filled in an ampoule & a multi dose
vials under'const'ant nitrogen blanket. This solution can be used as injectable through
.M or L.V administration. This prepared solution consists about 24 % of nonaqueous

solution and 76 % of aqueous solution.
Example 7

Previously heated water is maintained at 80 to 85°C and cooled. 2 % of
Benzyl alcohol and 20 % of Trariscutol is added into 50% of water in a suitable
vessel. Solution is stirred constantly with the addition of 7.5% Diclofenac Sodium.
The ingredients are mixed well to get dissolved. The solution is diluted further with |
sufficient quantity of water to make up final volume required to obtain 75mg
Diclofenac Sodium in 1ml. This solution is filtered aseptically by using 0.22 micron
membrane. The pH of the solution is found to be maintained optionally by suitable

buffering agent or alkalizer.

The solution is maintained and is stable under storage condition. The
viscosity of the solution is also found about 2.047 cps at 30°C, desirable for
injectables. This prepared solution consists about 22% of nonaqueous solution and 78
% of aqueous solution. The resultant solution is poured into the ampoules of different
volumes as per physician need & multi dose vials under nitrogen flush for injectable

use as I.M or 1.V injection.
Example 8

Water is heated in a suitable vessel and cooled to room temperature. 50% of

water is taken in a vessel and mixed with 20% Transcutol. To this mixture, 7.5% of

" Diclofenac Sodium is added with constant stirring followed by addition of suitable

buffering agents like Tris buffer or phosphate buffers like monosodium phosphate,
disodium phosphate or potassium phosphate or alkalizer like NaOH to adjust the pH
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of solution till the required range of 7.5 — 9. The solution is further diluted with |
sufficient Quantity of water up to required concentration of 75 mg iﬁ 1 ml The
process is carried under constant nitrogen flushing. The final composition is filtered
aseptically using 0.22 micron filter. The final resultant liquid is filled in an ampoule

or multiple dose vials that gan be used as injectables through I.M or L.V route of

- administration..

. This prepared solution consists about 20% of nonaqueous solution and 80 %

of aqueous solution.
Example 9

In a suitable vessel water is heated at 80- 85°C and brought to room -

temperéture. About 50% of composition, 15 % Transcutol and 4% of Benzyl alcohol

~ is mixed into previously cooled water in the vessel. While stirring the solution, 7.5%

Diclofenac Sodium is added and mixed properly till all the ingredients are mixed

~ well and dissolved. Optionally pH is adjusted in required range by suitable buffering

agent or alkali like sodium hydroxide. The solution is diluted further into water to the

final volume in q.s. The same solution is filtered ascetically or terminally sterilized.

This prepared solution consists about 19% of nonaqueous solution and 81 %
of aqueous solution. This solution is filled into in an ampoule or multidose vials as an

injectable solution for administration through I.M and 1.V route.
Example 10

Diclbfenac Sodium at a concentration of 7.5 % is added to 15 % Transcutol
while stirﬁng. 2 % Benzyl alcohol is added while stirring. The ingredients are
mixed well to dissolve. While water is heated and brought to room temperature in a
suitable vessel. This water upto 50 % is added into the above mixture and stirred
continuously to get clear solution. The pH is adjusted with Tris buffer, phosphate

buffers or alkalizer like sodium hydroxide and other. The solution is diluted further
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q.s. with water to the final volume. This prepared solution consists about 17 % of

nonaqueous solution and 83 % of aqueous solution.

This prepared solution is filtered aseptically or terminally sterilized and can

be filled into ampoule & vials under the nitrogen flush and can be used as injectables

_for LM or LV route of administration. The final prepared liquid is poured into

' different size ampoules & multidose vials under nitrogen. This prepared solution

consists about 12 % of nonaqueous solution and 88 % of aqueous solution.
Example 11

Water is heated in a suitable vessel at 80 — 85' °C and cooled at rdom

: temperature. In 50 % of cool water, add 10 % Transcutol and 10 % Benzy! alcohol

while stirring it simultanéously. Diclofenac Sodium about 7.5 % is added into this

solution mixture. The ingredients are mixed well till all the ingredients get dissolved.

~ The solution is diluted further with sufficient quantity of water to the volume. The

desired pH upto 7.5 - 9 is obtained optionally by suitable buffer like Tris buffer,

sodium or potassium phosphate buffers or alkalizer sodium hydroxide .The same is

 filtered aseptically or terminally sterilized and can be into filled in suitable ampoule

- & multidose vials by passing under nitrogen gas.

~This prepared solution consists about 20 % of nonaqueous solution and 80 %

of aqueous solution. The solution preparéd by this process can be used for injection

for administration through LM or L.V route.
Example 12

In a vessel, the solution is prepared comprising of Diclofenac Sodium at a

- concentration of 7.5 % by addition of 10 % Transcutol with 2 % Benzyl alcohol into.

50 % of previously heated and cooled water and stirred well. The pH is adjusted in
desired range if required, by Tris buffer or any other suitable buffer like sodium or

potassium phosphate buffer or sodium acetate buffer. The solution is diluted further
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with water to the make up volume. The final volume solution is filtered aseptically or

terminally sterilized. The filtration is carried by uéing 0.22 micron filter membrane.
Example 13

‘Water is heated in a suitable vessel and cooled to room temperature. 50% of
water is taken in a vessel and mixed with 5% Transcutol and 4% Benzyl alcohol. To
this mixture, 7.5% of Diclofenac Sodium is added with constant stirring followed by
addition of suitable buffering agents like Tris buffer/ phosphate buffers like sodium
phosphate or alkalizer like NaOH to adjust thé pH of solution till the required range
of 7.5 — 9. The solution is further diluted with sufficient quantity of water up to
required concentration of 75 mg in 1 ml ‘Thc process is carried under constant
nitrogen flushing. The final composition is filtered aseptically using 0.22 micron

filter. The final resultant liquid is filled in an ampoule or multiple dose vials.

This prepared solution consists about 9 % of non-aqueous solution and 91 % .~

of agueous solution.

Similarly, formulations no.14 & 15 weré prepared by _séme procedure as

given in above examples. For formulation 15, the viscosity is measured to be 3.40

- cps at 30°C.

Example 14

Similarly further formulations were prépared for solution of Diclofenac
Sodium after optimization of Transcutol and Benzyl alcohol range for stable clear
solution with inclusion of additional excipients like antioxidant Sodium
metabisulphite in variable concentration in addition to presence of Benzyl alcohol,

alkalizer or buffers like Tris buffer or phosphate buffers like mono or di — sodium

phosphate or potassium phosphafe buffer and chelating agent.
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Diclofenac formulations were prepared with inclusion of additional excipients

like antioxidant Sodium metabisulphite in variable concentration in addition to

presence of Benzyl alcohol, alkalizer or buffers and chelating agent. All the

formulations were clear and stable (Table 3).

5 Table 3: Formulations using Sodium inetabisulphite and EDTA in 3.75% and |

7.5% Diclofenac Sodium preparations:

] Benzyl )
Forma | 0 G| Tramsetol | S| EDTA | mecabisy | Water for
No. | comeentratio n (%) _ation c(?ncexltrat‘ Iphite injection
_ n (%) ion (%) (%)
| (%) - .
33 375 10 2 0 0.2 q-s.
34 75 20 2 0 0.01 q.s
35 75 20 2 0 02 Tqs
36 75 20 2 0.05 0.2 q.s
37 75 20 2 0.01 03 q.s
38 75 20 2 0.05 0.3 as
39 75 20 2 0.05 05 gs
40 75 20 2 0.05 0.75 Tqs
41 75 20 2 0.05 1.0 .8
Q2 7.5 20 15 0 0.2 q:s
43 75 50 15 0 0.2 qs

In the above formulations 33 to 43, Sodium metabisulphite is added as

antioxidant in variable concentration from 0.01 - 1 %.

10  viscosity of about 1.25 cps at 30°C, desirable for injectables.

29 .
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- For preparing the formulations given in table 3 above, water is heated in a
suitable vessel to 80 to 85 °C . After cooling it to room temperature, 40 % of water is
mixed with Transcutol in range of 5 to 30 %, most appropriately in 20 %
concentration and 2 % Benzyl alcohol . 3.75% or 7.5 % of Diclofenac Sodium is then -
added into this solﬁtion with proper stirring. After dissolving Diclofenac Sodium, this
solution is admixture with variable concénfration of Sodium metabisulphite in 0.01,
0.2,0.3,0.5,0.75 and 1 % respectively. EDTA about 0 % (formulatioris 33-35) ,0.01
% (formulation 37) to 0.05 % (formulations 36,38 to 41) is added optionally as

chelating agent to prevent metallic ion impurity into the solution and to make the

solution stable for longer storage. Then it is further diluted with remaining amount of

- water in sufﬁc1ent amount to get a stable solution. If requlred buffer like phosphate

buffers (sodium phosphate) or alkalizer like 1M sodlum hydrox1de solution can be

also added to adjust the required pH ranging between 7.5 to 9, preferably range

- between 8 to 8.6. This solution is filtered aseptically and sterilized to prevent

endotoxins growth and removing oxygen under the constant flush of nitrogen gas so
that the prepared solution can be made available for filling into ampoules and

multidose vials. Solution prepared is clear and stable. The resultant liQuid solution

“consist 37.5 mg/ml or 75 mg/ml of Diclofenac Sodium may be ﬁled in 1- 3ml of

ampoules and may be used as injection solution for administration through I.M or LV

route.

" The ab‘o_ve batches were found to be stable when kept for stability study

according ICH guidelines. Test for assay and relative impurity test were performed.

* The satisfactory results were obtained for the prepared batches and final composition

is selected on the basis of best result obtained from the above examples.
Example 15

Further trials were carried out to prepare formulations comprising Diclofenac. in

. combination with other anti-inflammatory, analgesic, and/ or anti-pyretic agents.
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Tables (4-5) below mention aqueous formulations of Péracetamol (formulation 44)

and Dicyclomine HCI (formulation 45) in combinations of Diclofenac.

Similarly, different compositions with different Diclofenac concentration, its
different salts or its free acid and number of antioxidants may be added. The trials
can be carried out by a skilled chemist for preparation of the above aq‘ueous’ solution
for Diclofenaé Sodium as well as in combination with alike NSAIDs like -
Paracetaniol (formulation 44) and Dicyclomine HCl (formulation 45). Antioxidants
like methylparaben, propylparaben, thiomersal, thioglycerol, ascorbyl pélmitate,
mixéd tocopheryl ingredient, BHT, BHA, in addition to benzyl alcohol may also be
used in preparation of Diclofenac salt solution in Transcutol in all possible dosage
forms. In this preparation, a skilled chemist can use Transcutol in range of 5 % to 50
% and benzyl alcohol in range of 0 % to 10 % to prepare the solution with above

preservatives in their required concentration.

Table 4: Composition of Paracetamol 75 mg + Diclofenac Sodium 25 mg per ml

Injection:
Sli‘.no Ingredients Qty/ml
1 - Paracetamol 75hg
2 Dicléfenac Sodium 25mg
3 Benzyl alcohol 2%
4 Transcutol : | 40%
5 |EDTA 0.02%
I Sodium metabisulphite | 0.2%
7 Sodium hydi‘oxidc IM | (for pH)
8 Water for injection q.s
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In a suitable vessel, dissolve Sodium EDTA & Sodium metabisulphate in

- WFI and - dissolve with stirring in another flask, add Diclofenac Sodium at a

concentration of 2.5% & Paracetamol at a concentration of 7.5% and add Transcutol
40%, stiﬁed well till the API get well dissolved than mix both solution and add
benzyl alcohol. The pH of solution is adjusted in required raﬁge if ‘required, by |
suitable buffering agent like 1M Sodiﬁm hydroxide and optionally other alkalizer like -

~ tris buffer or phosphate buffer which can be used. pH of the same was adjusted

alkaline to 8.7(acceptable range 7.5 to 9). The solhtio,n is diluted further till final

- volume by sufficient quantity of WFI. The final volume solution is sterilized

aseptically and poured into different fill volumes ampoules & multi dose vials under
continuous nitrogen blanket. This prepared solution consists about 4'0' % of
nonaqueous solution and 60 % of aqueous solution. The viscosity of the solution is
about 3.7 éps at 30°C.

The solubility of Dicyclomine Hydrochloride was found to be about 100 mg
in 5 ml of Transcutol, 100 mg in 0.3 ml benzyl alcohol and 100 mg in 2.5 ml water
for injection. This solubility profile can be beneficial to formulate this API in -
combination with Diclofenac Sodium as Diclofenac Sodium 50 mg + Dicyclomine |

Hydrochloride 20 mg filled as 0.5ml, 1ml, 2 ml solution in the suitable ampo‘ulesi’

- Table 5: Composition of Diclofenac Sodium 50 mg + Dicyclomine HCI 20 mg per

ml Injection:

Sr.no |  Ingredients Qty/ml

1 Diclofenac Sodium | 50mg (5%)

Dicyclomine HCl 20mg 2%)

Transcutol 50%

WD

Water for injection g.s
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In a suitable vessel, the solution is prepared comprising of Diclofenac Sodium

‘at a concentration of 5% by addition of 50 % Transcutol and dissolve Dicyclomine

Hydrochloride 2% in water for injection and stirred well till the API get well

dissolved add sodium metabisulphite and mix Diclofenac sodium & Dicyclomine

solution, add benzyl alcohol. The pH of solution is adjusted in the required range

near to 7.5 i.e neutralized to 6.84 by adding suitable buffering agent like sodium
hydroxide and optionally other alkalizer like tris buffer or phosphate buffers. The
solution is diluted further till final volume by sufficient quantity of WFI. The final

- volume solution is sterilized aseptically and poured into ampoules of 1 ml volume.

capacity or 0.5ml or 2ml capacity as per need of physicians under continuous

“nitrogen blanket. The viscosity of the solution is also found about 4.74 cps at 30°C,

‘desirable for injectables.

This prepared solution consists about 50 % of nonaqueous solution and 50 %
of aqueous solution. This formulation can be useful for the treatment of acute colicky
and pain caused as intestihal, biliary and ureteric, spasmodic dysmenorrheal in the

adults.
Example 16: Pharmacokinetic study

The pharmacokinetic study of one of the product prepared according to the

© present invention (heréin referred as “inventive/test product™) was carried out against
~another marketed diclofenac compbsition DYNAPAR AQ (Troika Indian patent
231479; US equivalent 20080153914) that was used as a reference. DYNAPAR AQ

‘which is used as reference product comprises Diclofenac (75 mg), Glycofurol and

benzyl alcohol. The sample prepared according to the present invention (test product)
has the following composition: Diclofenac sodium: 7.5 % (i.e., 75 mg), Transcutol:
20 %, Benzyl alcohol: 2 %, 'pH: 7.5 to 9.0. The bioequivalence studies were

conducted at Clinical Research Centre.
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The mean Cpmax and Tpa, for the test and ‘reference formulations were
2219.1498 + 962.7785 ng/ml, 1790.4493 + 973.7963 ng/ml and 0.6250 + 0.2516 h,
0.7350 £ 0.3283 h respectively. AUC values from 0 to last measurable time point ‘t’
observed for test and reference formulations were 4620.6682 + 1106.9752 ng.h/ml
and 3896.7670 £ 988.0809 ng.h/ml respectively. The mean AUC 0 _to.inﬁr__lity for test
and reference formulations was 4800.2394 £ 1106.9752 ng.h/ml and 4165.6212
1128.9737 ng.h/ml.

Results suggest that Crax: the rhaximum concentration available in the blood
for inventive product is higher than the marketed product and Tyax: the time to reach
maximum concentration in the blood for the present invéntive drug is short than that -
of the marketed product. While AUC bo;ch 0 to infinity and 0 to time point t for test

product shows the maximum concentration of the drug is effectively available in

plasma and it also indicates better extent and rate of absorption of drug than that of

marketed product. The Cp.x observed in the prepared injectable was found to be safe
and doesn’t exceed toxicity level. It is found to be better than that of currently
available product. The time for reaching maximum plasma concentration of drug
(Tmax) by the prepared injectable was less than the currently available product which
indicates that the present test product is effective at short period of time. Hence,
onset _éf action of the present invention product is more rapid than the marketed
product. This indicates that the present investigation product shows rapid penétratidn :

& better absorption as compare to the marketed product when given by Intramuscular -

route.

~Thus, this indicates that use of Transcutol in said range in the injectable
preparation of Diclofenac Sodium provides better pharmacokinetic profile and
effective pharmacologic activity with rapid onset of action in cbmparison to the
currently avéilable brand. The bioavailability of drug is higher by the present

invention injection. This shows advantageous use of Transcutol.
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The following data (tables 6-8) given below provides information of
parameters of Pharmacokinetic study through the mean plasma concentration vs. time

curve for reference marketed (R) and test (T) product :

“Table 6: Pharmacokinetic Parameters of Diclofenac Sodium Injection 75 mg/ 1 ml |

(R'eférence/ Marketed product)

: tlfz kel tmax ‘ Cmax AUCo-t AUCO—a
Parameters :
' (hr) (1/hr): (hr) (ng/ml) (ng.h/ml) | (ng.h/ml)
N 6 6 6 6 6 6
‘Mean 2.5092 | 0.3487 | 0.7350 | 1790.4493 | 3896.7670 | 4165.6212 |
SD | 1.5177 | 0.1573 | 0.3283 | 973.7963 988}.0809 1128.9737
CV% 60.48 | 45.11 | 44.67 54.39 25.36 27.10
Ge&’;‘:;m 2207 | 0314 | 0659 | 1612.043 | 3777.574 | 4018.889

Table 7: Pharmacokinetic Parameters of Diclofenac Sodium Injection 75 mg/ 1 ml \

(Inventive product)

t1/2 ke‘l tmax Cmax AUC(H AUCO-“ '
Parameters : : .

(r) | Q) | () | @gmb) e | (g h/m)

N 6 | 6 6 6 6 6
Mean 2.0928 | 03564 | 0.6250 | 2210.1498 | 4620.6682 | 4800.6682
SD | 0.6652 | 0.1004 | 0.2516 | 962.7785 | 1106.9752 | 1128.7644

CV% 3179 | 28.17 | 4026 | 4339 23.96 23.51
Ge&‘:ae;“c 12,015 | 0344 | 0582 | 2039.106 | 4510.446 | 4688.917
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Table 8: Comparison of Mean value of Parameters of Diclofenac Sodium Injection
75 mg/ 1 ml ' :

(Inventive product vs. Reference product)

: Diclofenac Sodium Injection 75 mg/ 1 ml
Parameters S
Mean = SD
Inventive product | Reference/Marketed product
Cm;x (ng/ml) | 2219.1498 + 962.7785 1790.4493 + 973.79'63
AUCq4 . : ‘ ' '
4620.6682 + 1106.9752 3896.7670 + 988.0809
(ng.h/ml) ' _
AUCO-(I
4800.2394 +1106.9752 4165.6212 + 1128.9737
(ng.h/ml)
tmax (hr) - 0.6250 £ 0.2516 0.7350 + 0.3283
ke (1/hr) - 0.3564 + 0.1004 0.3487 + 0.15173
tipa (hr) 2.0928 + 0.6652 2.5092  1.5177
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We Claim:

1. A composition comprising 25-200mg of Diclofenac or salts thered_f, 5-50%

(wt/v) of transcutol in combination with water as a principal solvent in at least

0.5m1} of solution.

. The composition as claimed in claim 1, wherein Diclofenac salt is selected

| from Diclofenac sodium, Diclofenac potassium, Diclofenac diethylamine,

Diclofenac diethanolamine or Diclofenae beta-dimethy! aminoethanol.

The composition as claimed in claim 1, wherein said composition optionally

comprises benzyl alcohol.

The composition as claimed in claim 3, wherein the concentration of benzyl

alcohol is not more than 3%.

The composition as claimed in-claim 1, wherein the composition also comprises

solvents/ co-solvents and preservatives.

The composition as claimed in claim 5, wherein the solvents/ co-solvents and
preservatives are selected from the group consisting of alcohols;”
parabens, sodium metabisulphit_e, sodium bisulphate, sodium sulphite,
propylene glycol, thiomerosal, glycerol and thioglycerol or a combination
thereof, ascorbyl palmitate, ascorbate, tocopherol alpha, alpha—tocoph_erol
hydrogen succinate and mixture of tocopheryl derivatives, thioglycolate

sodium.

The composition as claimed in claim 1, wherein the preservative is sodium

metabisulphite and is present in a concentration between 0.1 - 1 %.

The composition as claimed in claim 1, wherein said composition optionally
comprises chelating agents selected from a group consisting of sodium EDTA

(ethylenediaminetetra acetic acid), disodium EDTA, Calcium disodium EDTA,.

37



WO 2014/102824 PCT/IN2013/000805

10

15

20

10.

1.

12.

13.

.14,

15.

- viscosity between about 1- about 5 cps 30°C.

16.

thereof from 25 mg-200mg and Transcutol from 5-50% (wt/v) in combination

Calcium versetamide Na, Calteridol, DTPA (Diethylenetriaminepenta acetic
acid). |

The composition as claimed in claim 8, wherein the amount of chelating agent
used is between 0.01-0.05%

The composition as claimed in any preceding claim, wherein the composition is

prepared as unit dose bolus injection or multi dose vials for administration.

The composition as claimed in any preceding claim, wherein the composition is
prepared in 1 - 5 rnl, preferably 1-3 ml of solution and may be further diluted

prior to use,

The composition as claimed in any preceding claim, wherein the composition
comprises 25-200mg of Diclofenac or salts thereof, 5-50% (Wt/v) of transcutol

in combination with water as a principal solvent in 1ml of solution.

The composition as claimed in any preceding claim, wherein pH of said

composition is between 7.5-9.0.

The composition as claimed in claim 1, wherein said composition further
comprisesb therapeutically effective amount of other pharmaceutically active
ingredients selected from anti-inflammatory, analgesic, and/ or anti-pyretic

agents.

The composition as claimed in claim 15, wherein said composition has a

A ‘method of preparation of a composition comprising Diclofenac or salts

with water as a principal solvent, said method comprises:
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a. preparing an aquéous solution of Transcutol by adding 30-50 % of ‘

~ water to 5-50% of Transcutol;

b. adding Diclofenac in said aqueous solution with constant stirring under

nitrogen atmosphere;
c. adjusting pH of said solution in a range of 7.5-9.0; and

d. diluting said solution to achieve desired concentration of Diclofenac in

said solution.

A method for treatment or prevention of pain and/or inflammation conditions
like headache, sore throat, various musculoskelétal and joint disorders like
rheumatoid arthritis, .osteoarthritis, ankylosing - spondylitis, peri-articular
disorders like bursitis and teridinitis, soft tissue disorders like sprains and
strains, painful condition such as renal colic, acute gout, dysmenorrhoea,
migraine and some surgical proéedilres, in management of actinic keratosis and
fever, post operative pain, for juvenile idiopathic arthritis, acute postoperative

pain, intra-operative miosis, for treatment of inflammation after surgery, pain

-control of total hip replacement arthroplasty, using composition comprising

Diclofenac or salts thereof from 25 mg-200mg and Transcutol from 5-50%

(wt/v) in combination with water as a principal solvent..

Use of a composition comprising Diclofenac or salts thereof from 25 mg-
200mg and Transcutol from 5-50% (v/v) in combination with water as a
principal solvent for the treatment or prevention of Prophylaxis of postoperative
pain, Bursitis, Sprains and Strains, Tendinitis, Pain and inflammation -
gssociated with musculoskeletal and joint disorders, Acute gout,
Dysmenorrhoea, Renal» colic, Rheumatoid arthritis and for treatment of
inflammation after surgery or during surgical procedures, pain control of total

hip replacement arthroplasty.
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