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Sterile pharmaceutical compositions for parenteral administration containing propofol in an oil-in-water emulsion additionally
containing an amount of the preservative tromethamine sufficient to prevent significant growth of microorganisms for at least 24 hours after
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PROPOFOL FORMULATION CONTAINING TRIS

Background of the Invention

The present invention relates to novel oil-in-water emulsion pharmaceutical
composition containing 2,6-diisopropylphenol, i.e. propofol.

Propofol is an injectable anesthetic which can be used to induce and maintain
general anesthesia and for sedation, for example in intensive care units. There are a
number of known propofol formulations. See, for example, UK Patent 1472793, U.S.
Patent No. 4,452,817 and U.S. Patent No. 5,714,520. One formulation of propofol is
an oil-in-water emulsion.

Sterile propofol formulations, including oil-in-water emulsion formulations of
propofol, have been taught to include preservatives to prevent extrinsic
contamination. Ideally, the concentration of preservative is kept to a minimum,
especially where propofol is administered for the maintenance of general anaesthesia
and sedation where such treatment allows for the possibility of significant amounts of
preservative being administered to a patient over the course of treatment. In addition,
to be effective for the intended purpose, namely the prevention of extrinsic
contamination, a preservative should be broad spectrum, i.e. effective against gram
negative (such as Pseudomonas aeruginosa ) and gram positive (such as
Staphylococcus aureus) bacteria as well as yeast (such as Candida albicans) at useful
concentrations. Edetate has been taught to be the only preservative which has broad
spectrum antimicrobial effect and can be exerted in the aqueous phase without
destabilizing the oil-in-water propofol formulation. See, U.S. Patent 5 ,714,520.

Tromethamine (TRIS) is a known buffering agent and electrolyte. It has also
been previously suggested that tromethamine may enhance the antimicrobial effects
of EDTA and other agents. Tjoelker, et al., J. Dairy Science, 68, Suppl. 1, 196
(1985); Angus Chemical Company, Technology Review, p. 10-13. Tromethamine has
not been taught to be effective alone as an antimicrobial agent. Furthermore, due to
its ionic nature, tromethamine would not be expected to be compatible with an oil-in-
water emulsion because ionic compounds and electrolytes are known to destabilize

oil-in-water emulsions. See, U.S. Patent No. 5,714,520.
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Despite these and other teachings, it has surprisingly been found that
tromethamine is useful as a preservative in an oil-in-water emulsion. Thus,
compositions of the present invention are excellent broad spectrum preservatives

useful in an oil-in-water emulsion containing propofol.

Description of the Invention

The invention is a sterile pharmaceutical composition of propofol for
parenteral administration comprising an oil-in-water emulsion in which propofol is
dissolved in a water-immiscible solvent and is emulsified with water containing
tromethamine as a preservative. Preservative is included in an amount sufficient to
prevent any significant growth of microorganism for at least 24 hours in the event of
extrinsic contamination.

By an oil-in-water emulsion is meant a two-phase system that is in
equilibrium and in effect, as a whole, is kinetically stable and thermodynamically
unstable.

Prevention of significant growth of microorganisms is meant growth of
microorganism which is preferably no more than a 10 fold increase following
extrinsic contamination. For purposes of this definition, the contamination is
generally about 10 to about 200 colony forming units/ml, at temperatures in the range
of about 20° to about 25°C.

Tromethamine as used herein, refers to 2-amino-2-hydroxymethyl-1,3-
propanediol, also known as TRIS. Typically tromethamine is present in
compositions of the present invention in amounts of no more than about 0.25% by
weight. Preferably, tromethamine is present in the range of about 0.15% to about
0.25% by weight. In some embodiments of the present invention tromethamine is
present in amounts of about 0.2% by weight. In other embodiments of the present
invention, tromethamine is present in amount of about 0.24% by weight.

Compositions of the present invention typically comprise from 0.1 to 5% by
weight of propofol and more preferably from 1 to 2% by weight of propofol. In
particular, compositions of the present invention comprise 1% or 2% by weight of

propofol.
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The oil-in-water emulsion may be prepared by dissolving propofol and other
oil-soluble ingredients in a water-immiscible solvent, providing an aqueous phase
comprising a surfactant and other water-soluble ingredients, and homogenizing the
oil and aqueous phases to provide a concentrated emulsion. The concentrated
emulsion is brought to final volume with water and again homogenized. The
emulsion may be filtered. Finally, tromethamine is added. Alternatively,
tromethamine may be added initially in the aqueous phase. The formulation is
sterilized.

The water-immiscible solvent is suitably present in an amount that is up to
30% by weight of the composition, more suitably 5-25%, preferably 10-20% and in
particular about 10%.

A wide range of water-immiscible solvents can be used in the compositions of
the present invention. Typically the water-immiscible solvent is a vegetable oil, for
example, soy bean, safflower, cottonseed, corn, sunflower, arachis, castor or olive oil.
Preferably the vegetable oil is soy bean oil. Alternatively, the water-immiscible
solvent is an ester of a medium or long-chain fatty acid for example a mono-, di-, or
triglyceride; or is a chemically modified or manufactured palmitate, a glyceral ester
or polyoxyl hydrogenated castor oil. In a further alternative the water-immiscible
solvent may be a marine oil, for example cod liver or another fish-derived oil.
Suitable solvents also include fractionated oils for example fractionated coconut oil
or modified soy bean oil. Furthermore, the compositions of the present invention
may comprise a mixture of two or more of the above water-immiscible solvents.

The oil phase, comprising propofol and a water immiscible solvent, is
homogenized with an aqueous phase comprising a surfactant to provide a
concentrated emulsion. The surfactant may be present in amounts of no more than
about 2%, more suitably about 1% to about 2% by weight, and preferably about
1.2% by weight of the composition. Suitable surfactants include synthetic non-ionic
surfactants, for example ethoxylated ethers and esters and polypropylene-
polyethylene block co-polymers, and phosphatides for example naturally occurring
phosphatides such as egg and soya phosphatides and modified or artificially
manipulated phosphatides (for example prepared by physical fractionation and/or
chromatography), or mixtures thereof. Preferred surfactants are egg and soya

phosphatides. Most preferred is egg lecithin.
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Tonicity modifiers are compounds which make the composition isotonic with
blood. Tonicity modifiers are suitably present in amounts of no more than about 3%
by weight, more preferably about 1% to about 2.5% and most suitably about 2.25%
by weight of the total composition. Suitable tonicity modifiers include glycerin.

Compositions of the present invention are suitably formulated to be at alkaline
pH. In some preferred embodiments the pH ranges from about 8.5 to about 10.0. In
more preferred embodiments pH ranges from about 9.5 to about 10.0. If necessary
pH may be adjusted by means of alkali such as sodium hydroxide or acid such as
hydrochloric acid.

The composition of the present inventions are typically sterile aqueous
formulations and are prepared according to conventional manufacturing techniques
using, for example, aseptic manufacture or terminal sterilization by autoclaving.

Compositions of the present invention are useful as anaesthetics which
includes sedation and induction and maintenance of general anaesthesia.
Accordingly in another aspect the present invention provides a method of producing
anaesthesia (including sedation and induction and maintenance of general
anaesthesia) in warm-blooded animals, including humans, which comprises
administering parenterally a sterile aqueous pharmaceutical composition which
comprises an oil-in-water emulsion of propofol and tromethamine.

Dosage regimes will be appreciated by those skilled in the art and may vary
from patient to patient. Generally, dosage levels of propofol for producing general
anesthesia are from about 2.0-2.5 mg/kg for an adult. Dosage for maintenance of
anesthesia are generally about 4-12 mg/kg/hr. Sedative effects may be achieved with,
for example, a dosage of 0.3-4.5 mg/kg/hr.

The advantages referred to above for including tromethamine in propofol
compositions also apply to intravenous fat emulsions which typically are
administered, to patients in need thereof, over periods of a day or more. Examples of
such intravenous fat emulsions include Intralipid (marketed by Pharmacia),
Lipofundin (Braun) and Travamulsion (Baxter). Intralipid, Lipofundin and
Travamulsion are all trademarks.

This invention thus provides sterile intravenous fat emulsions which comprise
an amount of a preservative consisting essentially of tromethamine, sufficient to

prevent significant growth of microorganisms for at least 24 hours, i.e. prevention of
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greater than a ten fold increase in growth of microorganism following extrinsic
contamination. In particular the present invention provides a sterile, aqueous
composition for parenteral administration which comprises an oil-in-water emulsion
in which a water-immiscible solvent is emulsified with water containing an amount
of preservative consisting essentially of tromethamine, said amount of preservative
being sufficient to prevent significant growth of microorganisms for at least 24 hours.

In further aspects of the invention is provided a sterile aqueous composition
for parenteral use which comprises an oil-in-water emulsion in which a
pharmaceutical agent is dissolved in a water-immiscible solvent and is emulsified
with water containing a preservative consisting essentially of tromethamine. Suitable
pharmaceutical agents are those that are capable of being administered parenterally in
an oil-in-water emulsion and are typically lipophilic. For example, anti-fungal
agents, anti-cancer agents, anti-emetics, steroids, agents acting on the central nervous
system, barbituates and vitamin preparations. In particular are provided oil-in-water
emulsions which are typically administered continuously to a patient in need thereof
for an extended period, generally over 12 hours and more typically for a duration of

more than 24 hours.

The following examples are illustrative and are not meant to be limiting of the invention.

Examples

Preparation of Propofol Formulation

Table I: Quantities

Components % weight
propofol 1.0
soy bean oil 10.0
egg lecithin 1.2
glycerin 2.25
tromethamine 0.2
sodium hydroxide gs
water for injection to 100

The composition of the present invention is suitably formulated at pH 8.5-10.0.
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Preparation:

A sterile aqueous oil-in-water emulsion for parenteral administration is prepared as

follows:

1. An aqueous phase is prepared by adding glycerin and egg lecithin in water.

2. The oil phase is prepared by adding propofol to the soy bean oil.

3. The oil phase is added to the aqueous phase at 40°C and homogenized at high
pressures greater than 15,000 PSI.

4. The concentrated emulsion is brought to final volume with water and
homogenized at high pressure. After the final emulsion is formed, it is filtered and the
tromethamine is added. Tromethamine may be added here or in step 1. It is then filled
into containers under nitrogen and autoclaved. All processing stages are carried out

under nitrogen and weights refer to weight in the final volume.

Oil-in-water emulsion containing 0%, 0.15% or 0.24% tromethamine and 1%
propofol may be prepared in a similar manner using the quantities of ingredients as
described in Table I and adjusting pH accordingly with sodium hydroxide or

hydrochloric acid.
Microbiological Activity

Oil-in-water formulations of 1% propofol (Table I) containing various
additives and 0%, 0.15%, 0.2% and 0.24% tromethamine were prepared as described
above. Broth cultures of standard USP preservative efficacy test organisms
Staphylococcus aureus (ATCC 6538), Pseudomonas aeruginosa (ATCC 9027) and
Candida albicans (ATCC 10231) were added to the test formulations at
approximately 100 colony forming units per mL. These aliquots are incubated at 20-
25°C and are tested for viable counts of the said organisms after 24 hours. Data for
the propofol emulsion formulations are given below. Tromethamine is effective in

preventing a no more than 10-fold increase in growth of micro-organisms for at least
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24 hours after microbial contamination at concentrations no greater than about

0.25%.
Example 1
Formulation with no preservative
Log ,CFU /mL
Organism Initial 24 hours
S.aureus 1.8 3.1
P.aeruginosa 1.7 33
C.albicans 1.9 >4.8
Example 2
Tromethamine 0.15%, pH 9.3 (adjusted with NaOH)
Log ,CFU /ml,
Organism Initial 24 hours
S.aureus 1.9 1.9
P.aeruginosa 2.0 2.0
C.albicans 2.1 2.6
Example 3
Tromethamine 0.20% pH 9.3 (adjusted with NaOH)
Log ,,CFU /mL
Organism Initial 24 hours
S.aureus 1.9 2.1
P.aeruginosa 2.0 1.8
C.albicans 2.1 2.6
Example 4
Tromethamine 0.24 %, pH 9.4 (adjusted with NaOH)
Log ,, CFU /mL
Organism Initial 24 hours
S.aureus 1.9 2.0
P.aeruginosa 2.0 1.7

C.albicans 2.1 2.6

PCT/US00/07598
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Example 5§
Tromethamine 0.24 %, pH 9.2 (adjusted with HC])

Log ,CFU/mL
Organism Initial 24 hours
S.aureus 1.9 19
P.aeruginosa 20 2.0
C.albicans 2.1 2.7

Example 6

Tromethamine 0.24%, pH 8.9 (adjusted with HCI)

Log ,CFU/mL
Organism Initial 24 hours
S.aureus 1.9 2.1
P.aeruginosa 20 2.1
C.albicans 2.1 2.9

PCT/US00/07598

As shown by the above results, tromethamine is effective in preventing a no

more than 10-fold increase in growth in both gram-positive and gram negative strains

of bacteria, as well as yeast.
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CLAIMS
What is claimed is:
1. A sterile pharmaceutical composition for parenteral administration

which comprises an oil-in-water emulsion comprising propofol in a water immiscible
solvent and an amount of tromethamine, said amounts being sufficient to prevent a no
more than ten-fold increase in the growth of microorganisms for at least twenty-four

hours after adventitious extrinsic contamination.

2. The sterile pharmaceutical composition of Claim 1 wherein the
microorganisms include at least Staphylococcus aureus (ATCC 6538), Pseudomonas

aeruginosa (ATCC 9027) and Candida albicans (ATCC 10231).

3. The sterile pharmaceutical composition of Claim 1 comprising not

more than about 0.25% by weight tromethamine.

4. The sterile pharmaceutical composition of Claim 1 comprising from

about 0.15 to about 0.25% by weight tromethamine.

5. The sterile pharmaceutical composition of Claim 1 comprising not

more than about 30% by weight of a water immiscible solvent.

6. The sterile pharmaceutical composition of Claim 1 comprising from

about 10% to about 20% by weight a water immiscible solvent.

7. The sterile pharmaceutical composition of Claim 6 where the water

immiscible solvent is vegetable oil or ester of a fatty acid.

8. The sterile pharmaceutical composition of Claim 7 where the water

immiscible solvent is soy bean oil.
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9. The sterile pharmaceutical composition of Claim 1 wherein the pH is
about 8.5 to about 10.0.

10.  The sterile pharmaceutical composition of Claim 1 comprising about

1% to about 2% propofol.

11.  The sterile pharmaceutical composition of Claim 1 comprising about

1% propofol.

12. The sterile pharmaceutical composition of Claim 1 comprising about

2% propofol.

13.  The sterile pharmaceutical composition of Claim 1 further comprising

a surfactant.

14.  The sterile pharmaceutical composition of Claim 13 wherein the

surfactant is a naturally occuring phosphatide.

15.  The sterile pharmaceutical composition of Claim 14 wherein the

naturally occuring phosphatide is egg lecithin.

16.  The sterile pharmaceutical composition of Claim 13 wherein the

surfactant is a non-naturally occuring phosphatide.

17.  The sterile pharmaceutical composition of Claim 1 which is isotonic
with blood.

18.  The sterile pharmaceutical composition of Claim 17 which is isotonic

with blood by incorporation of glycerin.
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19. A sterile pharmaceutical composition in the form of an oil-in-water

emulsion comprising:

a)
b)
c)
d)
e)
£
g)

about 2% by weight of propofol;
about 10% by weight of soy bean oil,
about 1.2% by weight of egg lecithin;
about 2.25% by weight of glycerin;
about 0.2% by weight tromethamine;
sodium hydroxide gs;

water to 100%.

20. A sterile pharmaceutical composition in the form of an oil-in-water

emulsion comprising:

a)
b)
c)
d)
e)
f)
g)

about 1% by weight of propofol;
about 10% by weight of soy bean oil;
about 1.2% by weight of egg lecithin;
about 2.25% by weight of glycerin;
about 0.2% by weight tromethamine;
sodium hydroxide gs;

water to 100%.

21. A sterile intravenous fat emulsion comprising an amount of

tromethamine sufficient to prevent an at least ten fold increase in growth of

microorganisms for at least 24 hours after extrinsic contamination.

22. A method of preparing a sterile pharmaceutical composition for

parenteral administration comprising the steps of:

a)

b)
c)

d)

providing an oil phase comprising a pharmaceutical and a water-immiscible
solvent;

providing an aqueous phase comprising a surfactant;

homogenizing the oil phase and aqueous phases to provide a concentrated
emulsion;

providing preservative in water;
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e) homogenizing the concentrated emulsion with preservative in water to
provide a final emulsion; and

f) sterilizing the final emulsion.

5 23. A method of limiting microbial growth in a sterile oil-in-water
emulsion pharmaceutical composition following extrinsic contamination of said
sterile composition comprising incorporating into said oil-in-water emulsion an
amount of tromethamine sufficient to prevent an at least ten fold increase in the
growth of microorganisms for at least twenty-four hours after extrinsic

10  contamination.



INTERNATIONAL SEARCH REPORT

Im itional Application No

PCT/US 00/07598

A. CLASSIFICATION OF SUBJECT MATT!

R
IPC 7 A61K47/18 A6?K9/107 A61K31/05

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 A61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

WPI Data, PAJ, EPO-Internal, CHEM ABS Data

Electronic data base consulted during the international search (name of data base and. where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category > | Citation of document, with indication, where appropriate. of the relevant passages

Relevant to ciaim No.

Y GB 2 298 789 A (ZENECA LIMITED)
18 September 1996 (1996-09-18)
the whole document
& US 5 714 520 A

3 February 1998 (1998-02-03)
cited in the application

Y DE 40 28 957 A (BOCK ET AL.)

19 March 1992 (1992-03-19)

column 1, line 15 - line 34

column 3, line 60 -column 4, line 13

A US 4 060 639 A (JACOBUS ET AL.)
29 November 1977 (1977-11-29)
column 2, line 39 - line 58

1-23

1-23

1-23

D Further documents are listed in the continuation of box C. Patent family members are listed in annex.

> Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international uyen
filing date

invention

which is cited to establish the publication date of another ny
citation or other special reason (as specified)

“T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
“L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

European Patent Office. P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016 Benz, K

"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-~
other means ments, such combination being obvious to a person skilled
"P" document published prior to the international filing date but in the art.
later than the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
18 July 2000 25/07/2000
Name and mailing address of the 1SA Authorized officer

Form PCT/ISA/210 (second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

Information on patent family members

In

ational Application No

PCT/US 00/07598

Patent document Publication Patent family Publication

cited in search report date member(s) date

GB 2298789 A 18-09-1996 BR 9510452 A 19-05-1998
DE 19509828 A 19-09-1996
FR 2731617 A 20~09-1996
W0 9629064 A 26~09-1996
AU 710143 B 16-09-1999
AU 1898895 A 08-10-1996
CZ 9702904 A 17-12-1997
DK 106697 A 17-09-1997
EP 0814787 A 07-01-1998
FI 973702 A 16-09-1997
IT  MI950529 A 22-09-1995
LU 90136 A 27~-11-1997
NO 974278 A 16-09-1997
PL 322278 A 19-01-1998
SE 9703274 A 10-09-1997
SK 124797 A 14-01-1998
us 5908869 A 01-06-1999
us 5714520 A 03-02-1998
us 5731355 A 24-03-1998
us 5731356 A 24-03-1998
JP 11500737 T 19-01-1999

DE 4028957 A 19-03-1992 DE 9018049 U 31-03-1994

US 4060639 A 29-11-1977

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Search_Report

