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Claim
An aqueous, injectable rapamycin solution obtainable by a process
comprising mXing.

(@) 0.1 to 10 weight percent of a concentrate solution of rapamycin in
N,N-dimethylacetamide, the concentration of rapamycin in the
concentrated solution ranging from 0.5mg.ml to 100mg/ml;

with

(b) a diluent solution 0.1 to 10 weight percent of one or more
polyoxyethylene sorbitan esters, 10 to 60 weight percent of either
polyethylene glycol 200 or 300 or both and 36 to 90 volume percent water;
wherein the concentratien of rapamycin in the combined solution ranges

from 0.05mg/ml to 5.0mg:ml.

A product containing a concentrate solution of rapamycin in a suitable
container together with a diluent in the suitable container for mixing prior to
IV injection to give a soiution having a concentration of rapamycin in the
range 0.05mg/m! to 5.0mg/ml; said concentrate solution comprising
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rapamycin N,N-dimethylacetamide in the range 0.5mg/ml to 100mg/mi, the
diluent solution comprising 0.1 to 10 weight percent of one or more
polyoxyethylene sorbitan esters, 10 to 60 weight percent of either
polyethylene glycol 200 or 300 or both, 36 to 90 volume percent water.

A process for preparing an agueous, injectable rapamcyin solution which
comprises mixing;

(a) 0.1to 10 percent by weighi of a concentrate soiution of rapamycin in
N,N-dimethylacetamide, the concentratian of rapamycin in the
concentrated solution ranging from 0.5mg/ml to 100mg/ml; with

(b)  a diluent solution comprising 0.1 to 10 weight percent of one or
more polyoxyethylene sorbitan esters, 10 to 60 weight percent of either
polyethylene glycol 200 or 300 or both and 36 to 90 volume percent water;
wherein the concentration of rapamycin in the comb’ned solution ranges

from 0.05mg/ml to 5.0mg/ml.
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(57) Abstract

Disclosed herein is an aqueous, injectable rapamycin solution obtainable by a process comprising mixing 0.1 to 10 weight
percent of a concentrate solution of rapamycin in N,N-dimethylacetamide, at concentrations of rapamycin ranging from 0.25
mg/mi to 100 mg/ml, with a diluent solution comprising 0.1 to 10 weight percent of one or more polyoxyethylene sorbitan esters,
10 to 60 weight percent of either polyethylene glycol 200 or 300 or both and 36 to 90 volume percent water, wherein the concentra-
tion of rapamycin in the combined solution ranges from 0.05 mg/ml to 5.0 mg/ml.
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The invention disclosed herein provides an aqueous formulation of rapamycin
for intravenous injection (iv). In one aspect the invention comprises a concentrate
solution of rapamycin in N,N-dimethylacetamide, in combination with a diluent
consisting of a polyoxyethylene sorbitan ester, polyethylene glycol 300 and water, all
in given proportions as described below.

Background_ of the Invention

Rapamycin is a macrolide antibiotic produced by Streptomyces hygroscopicus
which was discovered first for its properties as an antifungal agent, It adversely affects
the growth of fungi such as Candida albicans and Microsporum gypseum. Rapamycin,
its preparation and its antibiotic activity were described in U.S. Patent No. 3,929,992,
issued December 30, 1975 to Surendra Sehgal et al. In 1977 Martel, R. R, et al.
reported on immunosuppressive properties of rapamycin against experimental allergic
encephalitis and adjuvant arthritis in the Canadian Journal of Physiological
Pharmacology, 53, 48-51 (1977). In 1989, Calne, R. Y. et al. in Lancet, 1989, no. 2,
p. 227 and Morris, R. E. and Meiser, B. M. in Medicinal Science Research, 1919, No.
17, P. 609-10, separately reported on the effectiveness of rapamycin in inhibiting
rejection in vivo in allograft transplantation. Numerous articles have {ollowed
describing the immunosuppressive and rejection inhibiting properties of rapamycin, and
clinical investigation has begun for the use of rapamycin in inhibiting rejection in
transplantation in man.

Rapamycin is insoluble in water and is only slightly soluble in solubilizers,
such as propylene glycol, glycerin and PEG 400, commonly used in preparing
parenteral formulations. It is only sparingly soluble in PEG 200 and 300 and is
insoluble or very slightly soluble in commonly used aqueous injectable co-solvent
systems, such as, 20% ethanol/water, 10% DMA/water, 20% Cremophar EL®/water
and 20% polysorbate 80/water, For these reasons cornmercially acceptable injectable
formulations of rapamycin have been difficult to make. An injectable compaosition of
rapamycin is described in Eurcpean Patent Publication No. 0041795, published
December 16, 1981, In this injectable formulation rapamycin is first dissolved in a low
boiling point organic solvent, namely, acetone, methanol or ethanol. This solution is
then mixed with a nonionic surfactant selected from polyoxyethylated fatty acids;
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polyoxyethylated fatty alcohols; and polyoxyethylated glycerin hydroxy fatty acid
esters, e.g. polyoxyethylated castor oil, exemplified by Cremophor® EL and
polyoxyethylated hydrogenated castor oil, exemplified by Cremophor® RH 40 and
Cremophor® RH 60. Cremophor® EL is the primary nonionic surfactant used in the
exampies.

The primary immunosuppressive agent presently used for inhibiting rejection in
the allograft transplantation of organs in man is cyclosporine (Sandimmune®).
Cyclosporine is a cyclic polypeptide consisting of 11 amino acids. The intravenous
injectable formulation of Jandimmune® (IV) is a sterile ampul containing, per ml, 50
mg of cyclosporine, 650 mg of Cremophor® EL and alcohol Ph Helv. (32.9% by
volume) (under nitrogen). For administration this mixture is diluted further with 0.9 %
Sodium Chloride Injection or 5% Dextrose Injection before use. (Physicians' Desk
Reference, 45th ed., 1991, pp. 1962-64, Medical Economics Company, Inc.) The
macrolide molecule designated FK506, which has certain structural similarities to
rapamycin, is also currently undergoing clinical investigation for inhibiting rejection in
allograft organ transplantation in man. FKS506 is isolated from Streptomyces
tsuskubaensis and is described in U.S. Patent No. 4,894,366 to Okuhara et al., issued
January 16, 1990 R. Venkataramanan et al., in Transplantation Proceedings, 22, No.
1, Suppl., 1 pp 52-56 (February 1990), report that the intravenous injectable
formulation of FK506 is provided as a 10 mg/ml solution of FK506 in
polyoxyethylated castor oil (HCO-60, a surfactant) and alcohol. The intravenous
preparation must be diluted with saline or dextrose and administered as an infusion for

1 to 2 hours.

Detailed Description of the Inventi

One aspect of this invention is an aqueous-based, injectable rapamycin solution
comprising a concentrate solution of rapamycin in N,N-dimethylacetamide (DMA) in
combination with a diluent solution comprising a polyoxyethylene sorbitan ester,
polyethylene glycol 300 and water. Specifically, Applicants' invention is an aqueous,
injectable rapamycin solution comprising 0.1 to 10 weight percent of a cepcenirate
solution of rapamycin in N,N-dimethylacetamide, at concentrations of rapamycin
ranging from 0.25 mg/ml to 100 mg/ml, in combination with a diluent solution
consisting of 0.1 to 10 weight percent of one or more polyoxyethylene sorbitan esters,
10 to 60 weight percent of either polyethylene glycol 200 or 300 or both and at least
about 36 volume percent water, (eg. about 40 to 90%) wherein the concentration of
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rapamycin in the combined solution ranges from 0.05 mg/ml to 5.0 mg/ml. Preferred
aqueous, injectable rapamycin solutions are those wherein one polyoxyethylene
sorbitan ester is present and the polyethylene glycol present is polyethylene glycol 300.

Preferred aqueous, injectable rapamycin solutions of this aspect of the invention
are those in which the concentration of rapamycin in the N,N-dimethylacetamide
concentrate ranges from 0.5 mg/m! to 50 mg/ml. More preferred are those in which the
concentration of rapamycin in the N,N-dimethylacetamide concentrate ranges from 5.0
mg/ml to 50 mg/ml. Also preferred aqueous, injectable rapamycin solutions of the
invention are those in which the concentration of rapamycin in the combination solution
ranges from 0.1 mg/ml to 4 mg/ml and those wherein the N,N-dimethylacetamide
concentrate of rapamycin comprises 0.2 to 8 weight percent of the total solution.

Further preferred aqueous, injectable rapamycin solutions of the invention arg
those in which the diluent consists of 1.0 to 8 weight percent polyoxyethylene sorbitan
ester, 10 to 50 weight percent polyethylene glycol 300, and 40 to 90 volume percent of
water., Also preferred are aqueous, injectable rapamycin solutions of the invention in
which 30 to 90 percent by volume of the total solution is water.

Especially preferred aqueous, injectable rapamycin solutions according to this
aspect of the invention comprise 0.2 to 8 weight percent of a concentrate solution of
rapamycin in N,N-dimethylacetamide, at concentrations of rapamycin ranging from 5
mg/ml to 50 mg/ml, in combination with a diluent solution consisting of 1.0 to 8
weight percent of a polyoxyethylene sorbitan ester, 10 to 50 weight percent
polyethylene glycol 300 and 40 to 90 volume percent water, wherein the concentration
of rapamycin in the combined solution ranges from 0.1 mg/ml to 4.0 mg/ml.

A second aspect of this invention is an aqueous, injectable solution of
rapamycin, said solution comprising rapamycin in 0.1 to 10 weight percent N,N-
dimethylacetamide, 0.09 to 7.5 weight percent of one or more polyoxyethylene sorbitan
esters, 9 to 60 weight percent of either polyethylene glycol 200 or 300 or both and 30
to 90 volume percent of water, wherein the concentration of rapamycin in the solution
ranges from 0.05 mg/ml to 5.0 mg/ml. Preferred aqueous, injectable rapamycin
solutions are those wherein one polyoxyethylene sorbitan ester is present and the
polyethylene glycol present is polyethylene glycol 300.

Preferred aqueous, injectable rapamycin solutions of this aspect of the invention
are those wherein the concentration of rapamycin in the solution ranges from 0.1 mg/ml
to 4 mg/ml. Also preferred, independently, are those wherein the N,N-
dimethylacetamide comprises 0.2 to 8 weight percent of the solution, the
polycxyethylene sorbitan ester comprises 2 to 7.5 percent by weight, the polyethylene
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glycol 300 comprises 10 to 50 weight percent of the solution, and water comprises 30
to 90 percent by volume of the total solution.

Especially preferrad aqueous, injectable solutions of rapamycin, of this aspect
of the invention comprise rapamycin in 2 to 8 weight percent N,N-dimethylacetamide,
2 10 7.5 weight percent of a polyoxyethylene sorbitan ester, 10 to 50 weight percent
polyethylene glycol 300 and 36 to 86 volume percent of water, wherein the
concentration of rapamycin in the solution ranges from 0,1 mg/ml to 4.0 mg/ml.

The aqueous, injectable rapamycin solutions of the invention are preferred for
administration by belus injection, rather than by infusion, particularly for such
solutions where the concentration of rapamycin in the combined solution is greater than
0.1 mg/ml. An infusion peried of less than 24 hours is preferred. An infusion period
of one-quarter hour to 6 hours is particularly preferred.

This invention also provides a process for preparing an aqueous, injectable
rapamycin solution, which comprises mixing 0.1 to 10 percent by weight of a
concentrate solution of rapamycin in N,N-dimethylacetamide, the concentration of
rapamycin ranging from 0.25 mg/ml to 100 mg/ml, with a diluent solution comprising
of 0.1 to 10 weight percent of one or more polyoxyethylene sorbitan esters, 10 to 60
weight percent of either polyethylene glycol 200 or 300 or both and 36 to 90 volume
percent water, wherein the concentration of rapamycin in the combined solution ranges
from 0.05 mg/ml to 5.0 mg/ml.

This invention also provides a product containing a concentrate solution of
rapamycin and a diluent solution, as a combined preparation for mixing prior to IV
injection to give a solution having a concentration of rapamycin in the range 0,05 mg/ml
to 5.0 mg/ml; said concentrate solution comprising rapamycin in N,N-
dimethylacetamide in the range 0.25 mg/ml to 100 mg/ml, the diluent solution
comprising 0.1 to 10 weight percent of one or more polyoxyethylene sorbitan esters,
10 to 60 weight percent of either polyethylene glycol 200 or 300 or both, 36 to 90
volume percent water.

The manufacture of rapamycin iv concentrate comprises adding the rapamycin
to the DMA and mixing until a solution results, which may be accomplished at room
temperatures. The solution is then filtered in a known manner for sterility. Appropriate
volumes of the concentrate solution are filled into ampules which are then sealed in a
known manner. In accordance with standard manufacturing procedures for injectables,
sterile conditions are maintained throughout the filtering, filling and sealing operations.
The product rapamycin concentrate is best stored under refrigeration.
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The manufacture of each of the rapamycin iv diluent systems comprises
weighing the polysorbate 80 into a suitable container, adding the appropriate amounts
of PEG 300 and water for injection and mixing until a solution results. Appropriate
volumes of diluent are filled into vials which are then stoppered, sealed and autoclaved.
The completed rapamycin diluent solution may be stored at room temperature or under
refrigeration.

The procedure for constituting the final formulas for administration comprises
injecting an aliquot of rapamycin iv concentrate into a vial containing the rapamycin iv
diluent, shaking for approximately one minute or until a clear solution results. The
constituted solution should be administered within the stated use period. The use
periad of constituted rapamycin injectable solutions is the period of time during which
the constituted solution remains clear and colorless. The use period may range up to 4
hours, but a use period of 1 hour is preferred.

Preferred polyoxyethylene sorbitan esters are polysorbate 20, 60 or 80, of
which polysorbate 80 is particularly preferred. DMA, polysorbate 80 and PEG 300 are
readily available commercial products for use in pharmaceutical manufacturing. DMA
may be obtained from EM Science of Gibbstown, New Jersey. PEG 300 may be
obtained from J.T. Baker Inc. of Phillipsburg, New Jersey, and polysorbate 80 may be
obtained from IC] America, Inc of Wilmington, Delaware.

The following examples further illustrate the practice of the invention,

Example 1
Preparation of Rapamycin IV Concentrate in Dimethylacetamide (50 mg/ml)

Ra cin IV C te in Dimethylacetamide (50 mg/ml
Formula (Density - 0.944 g/ml):

Ingredients Amount

Rapamycin @ 100% 5.0 gm

Dimethylacetamide (DMA) qs 100 ml or 94.4 gm
Procedure:

Weigh the rapamycin into a suitably calibrated container.
Adjust volume to 100 ml with DMA.

Mix until a uniform solution risults.

Sterile filter the solution.

Package into ampules and seal.

LA WD -
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Example 2
Preparation of Rapamycin IV solution at 2.0 mg/ml.

A. Diluent for Rapamycin IV at 2.0 mg/ml
Formula (Density - 1.081 gm/ml):
Ingredients Amount
Polysorbate 80, NF 4.0 gm
Polyethylene Glycol 300, NF 50.0 gm
Water for Injection, USP gs 100 mi or 108.1 gm
Procedure:
1. Weigh the Polysorbate 80 into a suitably calibrated container.
2. Add the Polyethylene Glycol 300 to the container in Step #1.
3. Adjust to final volume with Water for Injection, USP,
4. Mix until uniform.
5. Filter the resulting solution,
6. Fill 12.0m! + 0.1 m! into each 20 ml flint vial, seal and crimp.
7. Autoclave to achieve sterility.
B.  Rapamycin IV solution at 2.0 mg/riii {constituted)
Formula (Density - 1.07 ml):
Ingredients Amount
Rapamycin IV Concentrate @ 50 mg/ml 0.5 ml
Diluent for I'V-Rapamycin 12.0 ml
Procedure:
1. Inject 0.5 ml of Rapamycin IV Concentrate at S0 mg/ml into a vial containing
12.0 ml of diluent for IV-Rapamycin using good sterile technique.
2. Shake until a clear solution results.
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Example 3

Preparation of Rapamycin IV solution at 4.0 mg/m].

A, Diluent for Rapamyein IV at 4.0 mg/ml
Formula (Density - 1.077 gm/ml):

Ingi=s ©§ Amount
Polysotoate 80, NF 8.0 gm
Polyethylene Glycol 300, NF 50.0 gm

Water for Injection, USP qs 100 ml or 107.7 gm
ure:

Weigh the Polysorbate 80 into a suitably calibrated container.
Add the Polyethyiene Glycol 300 to thc >ontainer in Step #1.
Adjust to final volume with Water for Injection, USP,

Mix until uniform.

Filter the resulting solution,

Fill 5,75 ml 4 0.1 ml into each 10 ml flint vial, seal and crimp.
Autoclave to achieve sterility,

N Lu s Wy

B. Rapamycin IV solution at 4.0 mg/ml (constituted)
Formula (Density - 1.072 gm/ml):

Ingredient Amount
Rapamycin IV Concentrate @ 50 mg/mil 0.5 ml
Diluent for IV-Rapamycin 5.75ml
Procedure:
1. Inject 0.5 ml of Rapamycin IV Concentrate at 50 mg/ml into a vial containing

5.75 ml of diluent for IV-Rapamycin using good sterile technique,
2. Shake until a clear solution resuits,

L£xample 4

The examples herein represent the batch production of ampules of rapamycin
concentrate and vials of diluent for use in obtaining 0.1, 0.5, 2.0 and 4.0 mg/mL The
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Rapamycin IV Concentrate SO0 mg/ml

Active Ingredient laim/ml, Input/Ampule

Rapamycin@ 100% 0.050 g 0.0325 g

Inactive Ingredients:

Dimethylacetamide gs ad 0.65mL or
0.61g

Density = 0,944 g/mL

Diluent for Rapamycin IV at 0.1 mg/mL

Active Ingredient Input/Vial

Polysorbate 80, NF 400 g

Polyethylene Glycol 300, NF 500 g

Water for Injection, USP gs ad %8(3 mL or
g

Density - 1,081 g/mL

Diluent for Rapamycin IV at 0.5 mg/mL

Active Ingredient Input/Vial
Polysorbate 80, NF 200¢g
Polyethylene Glycol 300, NF 250 g
Water for Injection, USP gs ad 5540.10 mL or
48
Density - 1.081 g/mL
Diluent_for Rapamycin IV at 2 mg
Active Ingredient I jel
Polysorbate 80, NF 0480 g
Polyethylene Glycol 300, NF 600 g
Water for Injection, USP gs ad {.%8 mL or
Vg

Density - 1.081 g/mL

Representative
Batch Formula

10,000 Ampules
0.325 kg

o
— N

=3
Ll -
m 5

o

Representative
Batch Formula
10,000 Vial

40.0 kg
500 kg
1000 Lor

1081 kg

Representative
Batch Formula
1 Vial

20,0 kg
250 kg
500 Lor
541 kg

Representative
Batch Formula

10,000 Vials

480 kg
600 kg
120 Lor

130 kg
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E.  Diluent for Rapamycin IV at4 mg/ml.
Representative
Batch Formula
Active Ingredient Input/Vial 10,000 Vials
Polysorbate 80, NF 0.460 g 4,60 kg
Polyethylene Glycol 300, NF 2.88 g 28,8 kg
Water for Injection, USP gs ad 5.75 mL or 57.5 Lor
6.19 g 619 kg

Density - 1.077 g/ml.

Note: A-E If the poteacy of rapamycin is less than 100%, the input must be adjusted
to give claim potency.

Procedures for preparations A-E,
. Rapamycin IV Concentrate at S0 mg/ml Procedure:

. Weigh the rapamycin into a suitably calibrated container.

Add Dimethylacetamide to achieve the appropriate volume or weight

Mix until a solution results,

Maintain sterile conditions throughout fiiiering, filling and sealing,

Filter the solution from Step #3 through a 0.2 micron filter.

Fill .65 ml + 0.05 ml (0,61 g + 0.05 g) of the solution from Step #5 into
each 1 ml amber ampule and seal

Store under refrigeration.

Rapamycin IV Diluen: 3t 0.1 mg/.al Procedure:

Weigh the Polysorbaie 80 into a suitable c. . tainer,

Add the appropriate weight of the Polyethylene Glycol 300 15 the container
in Step #1.

Add Water for Injecticn to achieve the appropriate volume or weight,

Mix until a solution results,

Filter the solution from Step #4 through a 0.2 micron filter.

Fill 100 mL + 2 mL (108 g + 2.7 ¢) of the solution from Step #S5 into each 100
mL flint vial, seal with a barrier taced stopper and crimp with an alumiaum seal.
Sterilize by steam sutoclave.

Store at room temperature or under refrigeration.

Rapamycin IV Dilyent at 0.5 mg/ml Procedyre:

Weigh the Polysorbate 80 into a suitable container.

Add the appropriate weight of the Polyethylene Glycol 300 to the container
in Step #1.

3. Add Water for Injettion to achieve the appropriate volume or weigiit.

>
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Mix until a solvtion results.
Filter the solution from Step #4 through a 0.2 micron filter,
Fill 50 mL + 1 mL (54 g + 1.1 g) of the solution from Step #5 into each 100
mL flint vial, seal with a barrier faced stopper and crimp with an aluminum seal,

>

o

Sterilize by steam autoclave.
Store at room temperature or under refrigeration,
Rapamycin IV Diluent at 2 mg/ml Prucedure:
Weigh the Polysorbate 80 into a suitable container.
Add the appropriate weight of the Polyethylene Glycol 300 to the container
10 in Step #1.
3. Add Water for Injection to achieve the appropriate volume or weight,
Mix until a solution results,
Filter the solution from Step #4 through a 0.2 micron filter,
Fill 12,0 mL + 0.1 mL (13.0 g + 0.1 g) of the solution from Step #5 into each
15 20 mL flint vial, seal with a barrier faced stopper and crimp with an aluminum
seal.
Sterilize by steam autoclave,
Store at room temperature or under refrigeration.
Rapamyein IV Dijuent at 4 mg/m! Procedure:
Weigh the Polysorbate 80 into a suitable container.
Add the appropriate weight of the Polycthyiene Glyco! 300 to the container
in Step #1.
Add Water for Injection to achieve the appropriate volume or weight,
. Mix until a solution results,
Filter the solution from Step #4 through a 0.2 micron filter,
Fill 5,75 mL + 0.1 mL (6.2 g £ 0 1 g} of the solution from Step #5 into each
10 mL flint vial, seal with a barrier faced stopper and crimp v+it’: an aluminum

NV — 9 oo
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seal,
Sterilize by steam autoclave,
30 8. Store at room temperature or under refrigeration.
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Throughout the description and claims of this specification, the word “comprise”
and variations of the word, such as “comprising” and “comprises”, is not intended

to excluae other additives, components, integers or steps.
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The claims defining the invention are as follows:

An aqueous, injectable rapamycin solution obtainable by a process

comprising mixing,

(@) 0.1 to 10 weight percent of a concentrate solution of rapamycin in
N,N-dimethylacetamide, the coiicentration of rapamycin in thg
concentrated solution ranging from 0.5mg.ml to 100mg/mi;

with

(b) a diiuent solution 0.1 to 10 weight percent of one or more
polyoxyethylene sorbitan esters, 10 to 60 weight percent of either
polyethylene glycol 200 or 300 or both and 36 to 90 volume percent water;
wherein the concentration of rapamycin in the combined solution ranges

from 0.05mg/ml to 5.0mg/ml.

A product containing a concentrate solution of rapamycin in a suitable
container together with a diluent in the suitable container for mixing prior to
IV injection to give a solution having a concentration of rapamycin in the
range 0.05mg/ml to 5.0mg/ml; said concentrate solution comprising
rapamycin N,N-dimethylacetamide in the range 0.5mg/ml to 100mg/ml, the
diluent solution comprising 0.1 to 10 weight percent of one or more
polyoxyethylene sorbitan esters, 10 to 60 weight percent of either
polyethylene glyeei 200 or 300 or both, 36 to 90 volume percent water.

A product or solution according to claim 1 or claint 2 wherein one
polyoxyethylene sorbitan ester is present and the polyethylene glycol
present is polvethylene glycol 300,

A product or solution according to any one of claims 1 to 3 wherein the
concentration of rapamycin in the N,N-dimethylacetamide concentrate

ranges from 0.5mg/ml to 50my/ml.

L O YWIMAORDUANELLECEECI0391 DOG
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A product or solution according to any one of claims 1 to 3 wherein the
concentration of rapamycin in the N,N-dimethylacetamide concentrate

ranges from 5,0mg/ml to 50mg/ml.

A product or solution according to any one of claims 1 to 5 for bolus
irjection wherein the concentration of rapamycin in the combination

solution ranges from 0.1mg/ml to 4mg/ml.

A product or solution according to any one claims 1 and 3 to 6 wherein
N,N-dimethylacetamide concentrate of rapamycin comprises 0.2 to 8

weight percent of the total solution.

A product or solution according to claim 3 wherein the diiuent comprises
1.0 to 8 weight percent polyoxyethylene sorbitan ester, 10 to 50 weight
percent polyethylene glycol 300 and 40 to 90 volume percent of water.

A product or solution according to claim 2 wherein 30 to 90 percent by

volume of the total solution is water,

A solution according to claim 1 for bolus injection, wherein the N,N-
dimethylazetamide concentrate is 0.2 to 8 weight percent of the combired
solution, the concentration of rapamycin in the concentrate ranging from
5mg/m! to 50mg/ml, and wherein the diluent solution comprises 1.0 to 8
weight percent of a polyoxyethylene sorbitan ester, 10 to 50 weight percent
polyethylene glycol 300 and 40 to 90 volume percent water, and the
concentration of rapamycin in the combined solution ranges from 0.1mg/ml

to 4.0mg/ml.

An aqueous, injectable rapamycin solution, said injectable solution
comprising rapamycin in 0.1 to 10 weight per -t N,N-dimethylacetamide,
0.09 to 7.5 weight percent of one or more polyoxyethylene sorbitan esters,
9 to 60 weight percent of either polyethylene glycol 200 or 300 or both and
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14,

15,

16.

18.
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30 to 90 volume percent of water, wherein the concentration of rapamycin

in the solution ranges from 0.05mg/ml to 5,.0mg/mil.

An aqueous, injectable rapamycin solution according to claim 11 wherein
one polyoxyethylene sorbitan ester is present and the polyethylene glycol

present is polyethylene glycol 300.

An aqueous, injectable rapamycin solution according to claim 11 or claim
12, particularly for bolus injection, wherein the concentration of rapamycin

in the solution ranges from 0.1mg/ml to 4mg/ml

An aqueous, injectable rapamycin solution according to any one of claims
11 to 13 wherein the N,N-dimethylacetamide comprises 0.2 to 8 weight

percent of the solution.

An aqueous, injectable rapamycin solution according to any one of claims
11 to 14 wherein the polyoxyethylene sorbitan ester comprises 2 to 7.5

weight percent of solution.

An aqueous, injectable rapamycin solution according to any one of claims
11 to 15 wherein the polyethylene glycol 300 comprises 10 to 50 weight

percent of solution.

An aqueous, injectable rapamycin solution according to any one of claims
11 to 16 wherein water comprises 36 to 86 percent by volume of the total

solution.

An aqueous, injectable rapamycin solution according to claim 12, for bolus

injection, comprising rapamycin in 2 to 8 weight percent N,N-
dimethylacetamide, 2 to 7.5 weight percent of a polyoxyethylene sorbitan

ester, 10 to 50 weight percent polyethylene glycol 300 and 36 to 86 volume

P
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percent of water, wherein the concentration of rapamycin in the solution

ranges from 0.1mg/ml to 4.0mg/mi.

A process for preparing ar agueous, injectable rapamcyin solution which

19,
comprises mixing;
(@) = G.110 10 percent by weight of a concentrate solution of rapamycin in
N,N-dimethylacetamide, the concentration of rapamycin in the
concentrated solution ranging from 0.5mg/ml to 100mg/ml; with
(b)  a diluent solution comprising 0.1 to 10 weight percent of one or
more polyoxyethylene sorbitan esters, 10 to 60 weight percent of either
polyethylene glycol 200 or 300 or both and 36 to 90 volume percent water;
wherein the concentration of rapamycin in the combined solution ranges
from 0.05mg/ml to 5.0mg/ml.

20. An aqueous, injectable rapamycin solution according to claim 1
substantially as hereinbefore described with reference to Example 3.

21. A product according to claim 2 substantially as hereinbefore described with
reference to any one of Examples 1, 2 and 4.,

22, A process according to claim 19 substantially as hereinbefore described
with reference to Example 3.

DATED: 30 June, 1997

PHILLIPS ORMONDE & FITZPATRICK

Attorneys for:
AMERICAN HOME PRODUCTS CORPORATION
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