
COMPOUNDS AND COMPOSITIONS FOR DELIVERING ACTIVE
AGENTS [1] This application claims the benefit of U.S.
Provisional Application No. 60/576,088, filed June 1,
2004, U.S. Provisional Application No. 60/576,397,
filed June 1, 2004, U.S. Provisional Application No.
60/576,105, filed June 1, 2004, U.S. Provisional
Application No. 60/571,090, filed May 14, 2004, U.S.
Provisional Application No. 60/571,092, filed May 14,
2004, U.S. Provisional Application No. 60/571,195,
filed May 14, 2004, U.S. Provisional Application No.
60/571,194, filed May 14, 2004, U.S. Provisional
Application No. 60/571,093, filed May 14, 2004, U.S.
Provisional Application No. 60/571,055, filed May 14,
2004, U.S. Provisional Application No. 60/571,151,
filed May 14, 2004, U.S. Provisional Application No.
60/571,315, filed May 14, 2004, U.S. Provisional
Application No. 60/571,144, filed May 14, 2004, and
U.S. Provisional Application 60/571,089, filed May 14,
2004, all of which are hereby incorporated by
reference. Field of the Invention [2] The present
invention relates to compounds and compositions for
delivering active agents, such as biologically or
chemically active agents, to a target. These compounds
are well suited for forming non-covalent mixtures with
active agents for oral and other routes of
administration to animals. Methods for the preparation
and administration of such compositions are also
disclosed.Background of the Invention [3] Conventional
means for delivering active agents are often severely
limited by biological, chemical, and physical
barriers. Typically, these barriers are imposed by the
environment through which delivery occurs, the
environment of the target for delivery, and/or the
target itself. Biologically and chemically active
agents are particularly vulnerable to such barriers.
[4] In the delivery to animals of biologically active
and chemically active pharmacological and therapeutic
agents, barriers are imposed by the body. Examples of
physical barriers are the skin, epithelium, lipid
bi-layers and various organ membranes that are
relatively impermeable to certain active agents but
must be traversed before reaching a target, such as
the circulatory system. Chemical barriers include, but
are not limited to, pH variations in the
gastrointestinal (GI) tract and degrading enzymes. [5]
These barriers are of particular significance in the
design of oral delivery systems. Oral delivery of many
active agents would be the route of choice for
administration to animals if not for biological,
chemical, and physical barriers. Among the numerous
agents which are not typically amenable to oral
administration are biologically or chemically active
peptides, such as calcitonin and insulin;
polysaccharides, such as mucopolysaccharides
including, but not limited to, heparin; heparinoids;
antibiotics; and other organic substances. These
agents may be rapidly rendered ineffective or
destroyed in the gastro-intestinal tract by acid
hydrolysis, enzymes, and the like. In addition, the
size and structure of macromolecular drugs may
prohibit absorption. [6] Earlier methods for orally
administering vulnerable pharmacological agents have
relied on the co-administration of adjuvants (e.g.,
resorcinols and non-ionic surfactants such as
polyoxyethylene oleyl ether and
n-hexadecylpolyethylene ether) to increase
artificially the permeability of the intestinal walls,
as well as the co-administration ofenzymatic
inhibitors (e.g., pancreatic trypsin inhibitors,
diisopropylfluorophosphate (DFF) and trasylol) to
inhibit enzymatic degradation. Liposomes have also
been described as drug delivery systems for insulin
and heparin. However, broad spectrum use of such drug
delivery systems is precluded because: (1) the systems
require toxic amounts of adjuvants or inhibitors; (2)
suitable low molecular weight cargos, i.e. active
agents, are not available; (3) the systems exhibit
poor stability and inadequate shelf life; (4) the
systems are difficult to manufacture; (5) the systems
fail to protect the active agent (cargo); (6) the
systems adversely alter the active agent; or (7) the
systems fail to allow or promote absorption of the
active agent. [7] Proteinoid microspheres have been
used to deliver pharmaceuticals. See, for example,
U.S. Patent Nos. 5,401,516; 5,443,841; and Re. 35,862.
In addition, certain modified amino acids have been
used to deliver pharmaceuticals. See, for example,
U.S. Patent Nos. 5,629,020; 5,643,957; 5,766,633;
5,776,888; and 5,866,536, and International Patent
Publication Nos., WO98/49135; WO00/06534; WO00/07979;
WO00/40203; WO00/47188; WO00/50386; WO00/59863;
WO01/32130, WO01/32596, WO01/44199, WO01/51454,
WO02/02509, WO02/15959, WO02/16309, WO02/20466,
WO02/19969, WO02/69937, WO03/45306.". [8] More
recently, a polymer has been conjugated to a modified
amino acid or a derivative thereof via a linkage group
to provide for polymeric delivery agents. The modified
polymer may be any polymer, but preferred polymers
include, but are not limited to, polyethylene glycol
(PEG), and derivatives thereof. See, for example,
International Patent Publication No. WO 00/40203.
However, there is still a need for simple, inexpensive
delivery systems which are easily prepared and which
can deliver a broad range of active agents by various
routes.Summary of the Invention [9] The present
invention provides compounds and compositions which
facilitate the delivery of active agents. Delivery
agent compounds of the present invention include
compounds as shown below and pharmaceutically
acceptable salts thereof: Compound A wherein: R1 is -
(CH2)m-R8, wherein m= 0 or 1; R2 - R6 are
independently selected from hydrogen, hydroxyl,
halogen, C1- C4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl,
C1-C alkoxy, and cyano; R7 is selected from C1 - C 1
alkyl, C2 - C 10 alkenyl, and C2 - C 10 alkynyl; R8 is
selected from cyclopentyl, cyclohexyl and phenyl,
wherein when R8 is a phenyl, m=l; and R is optionally
substituted with C1- C4 alkyl, C1- C 4 alkoxy, halogen
or hydroxyl, or a combination thereof. [10] In one
embodiment, R7 is C1 alkyl. [11] In another
embodiment, R7 is C2 alkyl. [12] In another
embodiment, R7 is a C3 alkyl. [13] In another
embodiment, R is a C4 alkyl. 



[14] In another embodiment, R7 is a C5 alkyl. [15] In
another embodiment, R7 is a C alkyl.[16] In another
embodiment, R7 is a C7 alkyl. [17] In another
embodiment, R7 is a C8 alkyl. [18] Preferred compounds
include, but are not limited to, the following
compounds and pharmaceutically acceptable salts
thereof: (Compound 1) (Compound 2) (Compound
3)(Compound 4) (Compound 5) (Compound 6) (Compound
7)(Compound 8) (Compound 9) (Compound 10)(Compound 11)
(Compound 12) (Compound 13)(Compound 14) (Compound 15)
(Compound 16)(Compound 17) (Compound 19)(Compound 20)
(Compound 21) (Compound 22)[19] Other delivery agent
compounds of the present invention include those of
the formula: (Compound B) and pharmaceutically
acceptable salts thereof, wherein: R1 is a C1 - C 6
alkyl, or C2 - C6 alkenyl, R2 - R6 are independently
chosen from the group consisting of hydrogen,
hydroxyl, halogen, C1 - C4 alkyl, C2 - C4 alkenyl, C2-
C4 alkynyl, C1- C4 alkoxy, and cyano, and R7 is
selected from the group consisting OfC1- C 10 alkyl,
C2 - C 10 alkenyl, and C2 - C10 alkynyl. [20] In one
embodiment, R2 - R6 independently are hydrogen,
methyl, halogen, methoxy. [21] In another embodiment,
R2 - R6 independently are hydrogen, methyl, chlorine,
methoxy. [22] In another embodiment, R2 - R6
independently are hydrogen, methyl, fiourine, methoxy.
[23] In another embodiment, R2 - R6 independently are
hydrogen, methyl, iodine, methoxy. [24] In another
embodiment, R2 - R6 independently are hydrogen,
methyl, bromine, methoxy. [25] In another embodiment,
Rl is C1-C3 alkyl.[26] In another embodiment, Rl is a
methyl. [27] In another embodiment, Rl is an ethyl.
[28] In another embodiment, Rl is an isopropyl. [29]
hi another embodiment, R2 is a methyl. [30] In another
embodiment, R2 is a halogen. [31] In another
embodiment, R2 is a chlorine. [32] In another
embodiment, R2 is a flourine. [33] In another
embodiment, R4 is a methyl. [34] In another
embodiment, R4 is a methoxy. [35] In another
embodiment, R4 is a halogen. [36] In another
embodiment, R4 is a chlorine. [37] In another
embodiment, R4 is a flourine. [38] In another
embodiment, R4 is a cyano. [39] In another embodiment,
R7 is a C1 alkyl. [40] In another embodiment, R7 is a
C2 alkyl. [41] In another embodiment, R7 is a C2 alkyl
branched with a methyl. [42] In another embodiment, R7
is a C3 alkyl. [43] In another embodiment, R7 is a C3
alkyl branched with a methyl. [44] In another
embodiment, R7 is a C4 alkyl. [45] hi another
embodiment, R7 is a C alkyl. [46] In another
embodiment, R7 is a C6 alkyl. [47] In another
embodiment, R7 is a C7 alkyl. [48] In another
embodiment, R7 is a C8 alkyl. [49] Preferred compounds
include, but are not limited to, the following
compounds and pharmaceutically acceptable salts
thereofCompound 6-(Isopropyl-phenyl- 23
carbamoyl)-hexanoic acid Compound
6-[isopropyl(phenyl)amino]-6- 24 oxohexanoic acid
Compound 5-[isopropyl(phenyl)amino]-3- 25
metliyl-5-oxopentanoic acid Compound
5-[ethyl(phenyl)amino]-3- 26 methyl-5-oxopentanoic
acid Compound 7-[methyl(phenyl)amino]-7- 27
oxoheptanoic acid 3-methyl-5- Compound
[methyl(phenyl)amino]-5- 28 oxopentanoic acid Co ]-4-
8-[methyl(4- C methylphenyl) amino]-8- 



oxooctanoic acidC - Compound 8-[ethyl(phenyl)amino]-8-
32 oxooctanoic acid C -8- C ]- 10-[methyl(4- C
methylphenyl)amino]-10- oxodecanoic acid C ]-3- C C]-
- 5- 6-[ethyl(2- methylphenyl) amino]-6- oxohexanoic
acid 4-methyl-5-[methyl(4- C methylphenyl) amino]-5-
oxopentanoic acid Co 4- 8-[methyl(2- Co
methylphenyl)amino]-8- oxooctanoic acid5-[ethyl(2- C
methylphenyl)amino]-3-methyl- 5-oxopentanoic acid
Compound 5-[isopropyl(phenyl)amino]-A- 48
methyl-5-oxopentanoic acid C C - 9-[methyl(4- C
methylphenyl)amino]-9- oxononanoic acid 8-[ethyl(2- Co
methylphenyl)amino]-8- oxooctanoic acid Compound
8-[isopropyl(phenyl)amino]- 53 oxooctanoic acid
9-[methyl(2- C methylphenyl)amino] -9- oxononanoic
acid- Compound 4-[isopropyl(phenyl)amino]-A- 60
oxobutanoic acid C 5-[ethyl(phenyl)amino]-Amethyl-
5-oxopentanoic acid 4-[ethyl(2- C
methylphenyl)amino]-4- oxobutanoic acid5-[methyl(4- C
methylphenyl) amino]-5- oxopentanoic acid 5-[methyl(2-
C methylphenyl) amino]-5- oxopentanoic acid Compound
5-[isopropyl(phenyl)amino]-5- 65 oxopentanoic acid
Compound 5-[ethyl(phenyl)amino]-4- 66
methyl-5-oxopentanoic acid C 5-[ethyl(phenyl)amino]-5-
oxopentanoic acid 6-[methyl(4- C methylphenyl)
amino]-6- oxohexanoic acid 6-[methyl(2- C
methylphenyl) amino]-6- oxohexanoic acid 



6-[ethyl(2- C methylphenyl) amino]-6- oxohexanoic
acid7-[methyl(4- C methylphenyl)amino]-7- oxoheptanoic
acid 7-[methyl(2- C methylphenyl)amino]-7-
oxoheptanoic acid C 5- C -6- C -7- C ino]-7- C ]- C -C
]-8- C ]-9- C -9- C -7- C ]-8- C ]-9- Compound
9-[isopropyl(phenyl)amino]-9- 85 oxononanoic acid
9-[ethyl(2- Compound methylphenyl)amino]-9-
oxononanoic acid10-[methyl(2- Co methylphenyl)amino]-
10- oxodecanoic acid Compound
10-[isopropyl(phenyl)amino]- 88 10-oxodecanoic acid
Compound 10-[ethyl(phenyl)amino]- 10- 89 oxodecanoic
acid C -9- C ]- C C -C ]- C - C - C ]- C C C C
-3-methyl-5-[methyl(4- C methylphenyl)amino]-5-
oxopentanoic acid 3-methyl-5-[methyl(2- C
methylphenyl)amino]-5- oxopentanoic acid C 4-[ethyl(2-
methylphenyl)amino]-3-methyl- 4-oxobutanoic acid
4-methyl-5-[methyl(4- C methylphenyl)amino]-5-
oxopentanoic acid Co Co 



-3- Compound ]-3- 108 Co 4-C - [50] Other delivery
agent compounds of the present invention include those
of the formula: (Compound C) and pharmaceutically
acceptable salts thereof, wherein n = 1 to 9, and R1
to R are independently hydrogen, C1 to C4 alkyl, C1 to
C alkoxy, C2 to C4 alkenyl, halogen, hydroxyl,
-NH-C(O)-CH3, or -0-C 6H5. [51] Preferred delivery
agent compounds include, but are not limited to those
having the following formulas and salts thereof: [52]
In one embodiment, n=2-8. [53] In another embodiment,
n=8. [54] In another embodiment, ii=7. [55] In another
embodiment, n=6. [56] In another embodiment, n=5. [57]
In another embodiment, n=4. [58] In another
embodiment, n=3. [59] In another embodiment, n=2 and
the remaining R groups are hydrogen. [60] In another
embodiment, n=8 and the remaining R groups are
hydrogen. [61] In another embodiment, n=7 and the
remaining R groups are hydrogen.[62] In another
embodiment, n=6 and the remaining R groups are
hydrogen. [63] In another embodiment, n=5 and the
remaining R groups are hydrogen. [64] In another
embodiment, n=4 and the remaining R groups are
hydrogen. [65] In another embodiment, n=3 and the
remaining R groups are hydrogen. [66] In another
embodiment, n=2 and the remaining R groups are
hydrogen. [67] In another embodiment, Rl and R5 are
hydrogen. [68] In another embodiment, Rl and R5 are
hydrogen and n=2 [69] In another embodiment, R3 is a
hydroxyl [70] In another embodiment, R3 is a hydroxyl
and N=8 [71] In another embodiment,Rl is a hydroxyl
[72] In another embodiment,Rl is a hydroxyl and N=8
[73] hi another embodiment, R3 is methoxy [74] hi
another embodiment, R3 is methoxy and N=2 [75] In
another embodiment, R3 is methoxy and N=3 [76] hi
another embodiment, R2 and R4 are halogens and N=2
[77] In another embodiment R2 and R4 are Homines [78]
hi another embodiment R2 and R4 are flourines and N=2
[79] hi another embodiment, Rl and R3 are methyl [80]
hi another embodiment, Rl and R3 are methyl and N=2
[81] In another embodiment, R2 and R4 are methyl, R3
is a methoxy and N=4 [82] In another embodiment, R3 is
an isopropyl [83] hi another embodiment, R3 is an
isopropyl and N=3 [84] In another embodiment, Rl is an
methoxy [85] hi another embodiment, Rl is an methoxy
and N=2[86] In another embodiment, R3 is a halogen
[87] In another embodiment, R3 is a halogen and N=2
[88] In another embodiment, R3 is an fluorine and N=2
[89] In another embodiment, R3 is a methoxy [90] In
another embodiment, R3 is a methoxy and N=4 [91] hi
another embodiment, R2 and R4 are methyl [92] In
another embodiment, R2 and R4 are methyl and N=2 [93]
In another embodiment, R2 and R4 are methyl and N=4
[94] hi another embodiment, R2 and R4 are methyl and
N=6 [95] hi another embodiment, R2 and R3 are methyl
and N=4 [96] hi another embodiment, R2 and R3 are
methyl and N=2 [97] hi another embodiment, Rl and R4
are methyl and N=2 [98] hi another embodiment, Rl and
R4 are halogens [99] In another embodiment, Rl and R4
are halogens and N=2 [100] hi another embodiment, Rl
and R4 are halogens and N=4 [101] hi another
embodiment, Rl and R4 are chlorines [102] hi another
embodiment, Rl and R4 are chlorines and N=2 [103] hi
another embodiment, Rl and R4 are chlorines and N=4
[104] hi another embodiment, Rl and R4 are hydroxyl
[105] hi another embodiment, Rl and R4 are hydroxyl
and N=8 [106] hi one embodiment, compounds 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 128, 129, 130,
132, 133, 134, 136 and/or 138 or excluded from
compound C. [107] Preferred compounds include, but are
not limited to, those shown below.Compound 112Compound
121Compound 122 Compound 123 Compound 124 Compound 125
Compound 126Compound 128 Compound 129 Compound 130
Compound 132Compound 133 Compound 138 [108] Other
delivery agent compounds of the present invention
include those of the formula:(Compound D) 



and pharmaceutically acceptable salts thereof, wherein
Rl to R4 are independently hydrogen, C1 to C4 alkyl, C
to C4 alkenyl, halogen, C1 to C4 alkoxy, or hydroxyl.
[109] In one embodiment, Rl to R4 are independently
hydrogen, methyl, methoxy, halogen, or isopropyl.
[110] In one embodiment, Rl to R4 are all hydrogen.
[Ill] In another embodiment R2 and R4 are halogens,
preferably bromine or preferably chlorine, or
preferably iodine, or preferably fluorine. [112] In
another embodiment R2 and R4 are halogens, preferably
bromine or preferably chlorine, or preferably iodine,
and Rl and R3 are hydrogen. [113] hi another preferred
embodiment R2 and R4 are isopropyl. [114] hi another
preferred embodiment R2 and R4 are isopropyl, and Rl
and R3 are hydrogen. [115] In another preferred
embodiment R4 is a methyl. [116] hi another preferred
embodiment R4 is a methyl and Rl to R3 are hydrogen.
[117] hi another preferred embodiment R3 is a halogen,
preferably chlorine. [118] hi another preferred
embodiment R3 is a halogen, preferably chlorine and
Rl, R2 and R4 are hydrogens. [119] hi another
preferred embodiment R3 is a methoxy.[120] In another
preferred embodiment R3 is a methoxy, and Rl, R2 and
R4 are hydrogens. [121] In another preferred
embodiment R2 is a halogen, preferably bromine. [122]
h another preferred embodiment R2 is a halogen,
preferably bromine, and Rl, R2 and R4 are hydrogens.
[123] In another preferred embodiment R2 is a halogen,
preferably chlorine. [124] hi another preferred
embodiment R2 is a halogen, preferably chlorine, and
Rl, R3 and R4 are hydrogens. [125] hi another
preferred embodiment R2 is a methoxy. [126] In another
preferred embodiment R2 is a methoxy, and Rl, R3 and
R4 are hydrogens. [127] hi another preferred
embodiment R2 is a methyl. [128] In another preferred
embodiment R2 is a methyl, and Rl, R3 and R4 are
hydrogens. [129] Preferred delivery agent compounds
include, but are not limited to those having the
following formulas and salts thereof: Compound -)- -
Compound - Compound -Compound - CompoundCompound -
Compound - Compound )- [130] Other delivery agent
compounds of the present invention include
those(Compound E) and pharmaceutically acceptable
salts thereof, wherein one of Rl to R5 has the generic
structure -(CH2)n-COOH where n=0 - 6; the remaining
four members of Rl to R5 are independently hydrogen,
Ci to C4 alkyl, C2 to C4 alkenyl, halogen, Ci to C4
alkoxy, or hydroxyl; and R6-R10 are independently
hydrogen, Ci to C4 alkyl, C to C4 alkenyl, halogen, Ci
to C4 alkoxy, or hydroxyl. [131] In one embodiment,
n=0 - 4. [132] In another embodiment, n=0. [133] In
another embodiment, n=l . [134] In another embodiment,
Rl-RlO are preferably independently hydrogen, halogen,
methyl and methoxy. [135] In another embodiment,
Rl-RlO are preferably independently chlorine, halogen,
methyl and methoxy. [136] hi another embodiment, when
the generic structure -(CH2)n-COOH is attached at Rl,
rest of the R groups are hydrogen. [137] hi another
embodiment, when the generic structure -(CH2)n-COOH is
attached at Rl, rest of the R groups are hydrogen and
n=0. [138] In another embodiment, when the generic
structure -(CH2)n-COOH is attached at Rl, rest of the
R groups are hydrogen and n=l.[139] In another
embodiment, when the generic structure -(CH2)n-COOH is
attached at R3, rest of the R groups are hydrogen.
[140] In another embodiment, when the generic
structure -(CH2)n-COOH is attached at R3, rest of the
R groups are hydrogen, and n=0. [141] Li another
embodiment, when the generic structure -(CH2)n-COOH is
attached at R3, rest of the R groups are hydrogen.
[142] In another embodiment, when the generic
structure -(CH2)n-COOH is attached at R3, rest of the
R groups are hydrogen and n=l. [143] In another
embodiment, R5 is a methoxy when the generic structure
- (CH2)n-COOH is attached at R2. [144] In another
embodiment, R5 is a methoxy when the generic structure
- (CH2)n-COOH is attached at R2, rest of the R groups
are hydrogen. 



[145] In another embodiment, R5 is a methoxy when the
generic structure - (CH2)n-COOH is attached at R2, and
n=0. [146] hi another embodiment, R5 is a methoxy when
the generic structure - (CH2)n-COOH is attached at R2,
and n=0, rest of the R groups are hydrogen. [147] hi
another embodiment, Rl and R5 are methyl when the
generic structure -(CH2)n-COOH is attached at R3.
[148] hi another embodiment, Rl and R5 are methyl when
the generic structure -(CH2)n-COOH is attached at R3,
rest of the R groups are hydrogen. [149] In another
embodiment, Rl and R5 are methyl when the generic
structure -(CH2)n-COOH is attached at R3 and n=0.
[150] hi another embodiment, Rl and R5 are methyl when
the generic structure -(CH2)n-COOH is attached at R3
and n=0, rest of the R groups are hydrogen. [151] hi
another embodiment, Rl or R5 are methoxy when the
generic structure -(CH2)n-COOH is attached at R3 and
n=0.[152] In another embodiment, Rl or R5 are methoxy
when the generic structure -(CH2)n-COOH is attached at
R3 and n=0, rest of the R groups are hydrogen. [153] i
another embodiment, R2 or R4 is a halogen, preferably
chlorine when the generic structure -(CH2)n-COOH is
attached at R3. [154] hi another embodiment, R2 or R4
is a halogen, preferably chlorine when the generic
structure -(CHa)n-COOH is attached at R3, rest of the
R groups are hydrogen. [155] hi another embodiment, R2
or R4 is a halogen, preferably chlorine when the
generic structure -(CH2)n-COOH is attached at R3 and
n=0. [156] hi another embodiment, R2 or R4 is a
halogen, preferably chlorine when the generic
structure -(CH2)n-COOH is attached at R3 and n=0, rest
of the R groups are hydrogen. [157] hi one embodiment,
compounds 152, 153, 154, 155, 156, 157, and/or 158 are
excluded from compound E. [158] Preferred compounds
include, but are not limited to, the following
compounds and pharmaceutically acceptable salts
thereof: Compound 152 2-Benzyloxyphenyl acetic acid153
y-4-methoxybenzoic 154 -3,5-dimethylbenzoic Compound
155 (4-Benzyloxy-3-methoxy-phenyl)- acetic acid
Compound 156 4-(Benzyloxy)-2-chlorobenzoic
acidCompound 157 4-Benzyloxy-benzoic acid Compound 158
(4-Benzyloxy-phenyl)-acetic acid Compound 159
2-Benzyloxybenzoic acid [159] Other delivery agent
compounds of the present invention include those of
the formula: Compound F and pharmaceutically
acceptable salts thereof, wherein n = 1 to 9; andR1 to
R9 are independently hydrogen, C1 to C4 alkyl, C2 to
C4 alkenyl, halogen, C1 to C4 alkoxy, or hydroxyl.
[160] According to one preferred embodiment, n = 3 -
7, preferably, in one preferred embodiment, 11=3,
preferably, in another preferred embodiment, n=4;
preferably, in another preferred embodiment, n=5;
preferably, in another preferred embodiment, n=6;
preferably, in another preferred embodiment, n=7.
[161] According to another preferred embodiment, R1 -
R8 is a hydrogen. [162] According to another preferred
embodiment, R3 is a halogen, preferably, in one
embodiment, R3 is a chlorine, preferably, in another
embodiment, R is a bromine. [163] According to another
preferred embodiment, R2 is a methoxy. [164] According
to another preferred embodiment, R2 is a methyl. [165]
According to another preferred embodiment, R3 is a
methoxy. [166] According to another preferred
embodiment, R3 is a methyl. [167] According to another
preferred embodiment, R6 is a methoxy. [168] According
to another preferred embodiment, R9 is a hydrogen.
[169] According to another preferred embodiment, R9 is
a hydroxyl. [170] According to another preferred
embodiment, R is a halogen, preferably, in one
embodiment chlorine. [171] According to another
preferred embodiment, R3 and R6 are both a methoxy.
[172] According to another preferred embodiment, R3
and R6 are both a methoxy and the remaining R groups
are hydrogen. [173] According to another preferred
embodiment, R2 is a methyl and R is a chlorine.[174]
According to another preferred embodiment, R2 is a
methyl and R3 is a chlorine and the remaining R groups
are hydrogen. [175] According to another preferred
embodiment, R2 is a methyl and R is a chlorine. [176]
According to another preferred embodiment, R2 is a
methyl and R is a chlorine and the remaining R groups
are hydrogen. [177] According to another preferred
embodiment, R3 is a methyl and R9 is a chlorine. [178]
According to another preferred embodiment, R3 is a
methyl and R9 is a chlorine and the remaining R groups
are hydrogen. 



[179] Preferred delivery agent compounds include, but
are not limited to those having the following formulas
and salts thereof: Compound 160
6-(2-(2-Hydroxybenzoyl)phenoxy)hexanoicacid Compound
161 Sodium 8-(2-(2-Hydroxybenzoyl)phenoxy)octanoate
Compound 162
5-(2-(2-Hydroxybenzoyl)-4-methoxyphenoxy)valericacid
Compound 1635-(2-(2 Hydroxybenzoyl)phenoxy)valepc acid
Compound 164
-(2-(2-Hydroxy-5-methoxybenzoyl)-4-methoxyphenoxy)
valeric acid Compound 165 -(2-(2-Hydi
oxybenzoyl)-5-methoxyphenoxy)butypc acid Compound 166
4-(2-(2-Hydroxybenzoyl)phenoxy)butypc Compound 167
4-(2-Chlorobenzoyl-4-methyIphenoxy)butyricacid
Compound 168 4-(2-Benzoyl-5-methoxyphenoxy)butyric
Compound 1694-(2-Benzoyl 4-chIorophenoxy)butypc acid
Compound 170 4 (2-Benzoyl-4-bromophenoxy)butypc acid
Compound 171
-(2-(2-Chlorobenzoyl-5-methy3phenoxy)butypc acid
Compound 172
-(2-(2-Chlorobenzoyl-4-methyIphenoxy)butypc acid
Compound 173
-(2-Benzoyl-4-chloro-5-methylphenoxy)butypc acid
Compound 174[180] Other delivery agent compounds of
the present invention include those of the formula:
(Compound G and pharmaceutically acceptable salts
thereof, wherein R1-R5 are independently hydrogen, C1
to C4 alkyl, C2 to C4 alkenyl, halogen, C1 to C4
alkoxy, hydroxyl, or -O-(CH2)n-COOH (where n is 1 to
12); at least one OfR1 to R has the generic structure
-O-(CH2)n-COOH where n=l - 12; and R6-R10 are
independently hydrogen, C1 to C4 alkyl, C to C4
alkenyl, halogen, C1 to C4 alkoxy, or hydroxyl. [181]
Preferably, only one of Rl to R5 has the formula
-0-(CH 2)n-C00H. In other words, four members of Rl to
R5 are independently hydrogen, C1 to C4 alkyl, C2 to
C4 alkenyl, halogen, C1 to C4 alkoxy, or hydroxyl, and
the remaining member of Rl to R5 is - O-(CH2)n-COOH
(where n is 1-12). [182] In one preferred embodiment
n=l - 12. [183] In another preferred embodiment n=
1-10. [184] In another preferred embodiment n 1-6.
[185] In another preferred embodiment n= 1 - 4. [186]
In another preferred embodiment n= 10. [187] In
another preferred embodiment n 4.[188] In another
preferred embodiment n= 1. [189] When the generic
structure -(CH2)n-COOH is attached at Rl, all other R
groups are hydrogen. [190] When the generic structure
-(CH2)n-COOH is attached at Rl, all other R groups are
hydrogen and n=3. [191] When the generic structure
-(CH2)n-COOH is attached at R3, all other R groups are
hydrogen. [192] When the generic structure
-(CH2)n-C00H is attached at R3, all other R groups are
hydrogen and n=l. [193] When the generic structure
-(CH2)n-COOH is attached at R3, all other R groups are
hydrogen and n=4. [194] When the generic structure
-(CH2)n-C00H is attached at R3, all other R groups are
hydrogen and n=10. [195] Preferred compounds include,
but are not limited to, the following compounds and
pharmaceutically acceptable salts thereof: Compound
175 4-(2-Benzyloxy-phenoxy)- jutyric acid d 176
noxy)-acetic[196] Mixtures of these delivery agent
compounds may also be used. [197] .The invention also
provides a composition comprising the delivery agent
compound of the present invention, and at least one
active agent. These compositions deliver active agents
to selected biological systems in increased or
improved bioavailability of the active agent compared
to administration of the active agent without the
delivery agent compound. [198] Also provided are
dosage unit forms comprising the compositions. The
dosage unit may be in the form of a liquid or a solid,
such as a tablet, capsule or particle, including a
powder or sachet. [199] Another embodiment is a method
for administering an active agent to an animal, by
administering a composition comprising at least one of
the delivery agent compounds of the present invention
and the active agent to the animal. Routes of
administration include the oral, intracolonic and
pulmonary routes. [200] Yet another embodiment is a
method of treating a disease or for 



achieving a desired physiological effect in an animal
by administering the composition of the present
invention.[201] Yet another embodiment is
administering the composition of the present invention
to an animal that would benefit from the composition
and/or to an animal in need of the active agent. [202]
Yet another embodiment is a method of preparing a
composition of the present invention by mixing at
least one delivery agent compound of the present
invention, and at least one active agent. Detailed
Description of the Invention Definitions [203] As used
herein and in the appended claims, the singular forms
"a," "an," and "the," include plural referents unless
the context clearly indicates otherwise. Thus, for
example, reference to "a molecule" includes one or
more of such molecules, "a reagent" includes one or
more of such different reagents, and reference to "the
method" includes reference to equivalent steps and
methods known to those of ordinary skill in the art
that could be modified or substituted for the methods
described herein. [204] The term "polymorph" refers to
a crystallographically distinct form of a substance.
[205] The term "hydrate" as used herein includes, but
is not limited to, (i) a substance containing water
combined in the molecular form and (ii) a crystalline
substance containing one or more molecules of water of
crystallization or a crystalline material containing
free water. [206] The term "solvate" as used herein
includes, but is not limited to, a molecular or ionic
complex of molecules or ions of a solvent with
molecules or ions of delivery agent.[207] The term
"delivery agent" refers to any of the delivery agent
compounds disclosed or incorporated by reference
herein, including their pharmaceutically acceptable
salts. [208] An "effective amount of the
pharmaceutical composition" is an amount of the
pharmaceutical composition described which is
effective to treat or prevent a condition in a subject
to whom it is administered over some period of time,
e.g., provides a therapeutic effect during a desired
dosing interval. [209] The term "treat", "treating",
or "treated" refers to prophylactically preventing,
curing, healing, alleviating, relieving, altering,
remedying, ameliorating, improving, or affecting a
condition (e.g., a disease), the symptoms of the
condition, or the predisposition toward the condition.
[210] An "effective amount of delivery agent" is an
amount of the delivery agent which promotes the
absorption of a desired amount of the active agent.
[211] The term "subject" includes mammals, such as
rodents, cows, pigs, dogs, cats, primates, and
particularly humans. [212] The term "AUC" as used
herein, means area under the plasma concentration-time
curve, as calculated by the trapezoidal rule over the
complete dosing interval, e.g., 24-hour interval.
[213] The term "mean", when preceding a
pharmacokinetic value (e.g., mean Peak), represents
the arithmetic mean value of the pharmacokinetic value
unless otherwise specified. [214] As used herein, the
term "about" means within 10% of a given value,
preferably within 5%, and more preferably within 1% of
a given value. Alternatively, the term "about" means
that a value can fall within a scientifically
acceptable error range for thattype of value, which
will depend on how qualitative a measurement can be
given by the available tools. [215] "Indication" means
the use for which the drug is administered either to
prevent or to treat a condition, and may be used
interchangeably with "treat", "treated" or "treating".
[216] The term "substituted" as used herein includes,
but is not limited to, substitution with any one or
any combination of the following substituents:
halogens, hydroxide, C1-C4 alkyl, and C1-C4 alkoxy.
[217] The terms "alkyl", "alkoxy", "alkylene",
"alkenylene", "alkyl(arylene)", and "aryl(alkylene)"
include, but are not limited to, linear and branched
alkyl, alkoxy, alkylene, alkenylene, alkyl(arylene),
and aryl(alkylene) groups, respectively. [218] By
"peptide YY" or "PYY" is meant a Peptide YY
polypeptide obtained or derived from any species.
Thus, the term "PYY" includes both the human full
length, 36 amino acid peptide as set forth in SEQ ID
NO: 2 of International Publication No. WO 02/47712
(which is the PCT counterpart to U.S. Patent
Publication No. 2002/0141985, which is hereby
incorporated by reference) and Tatemoto, Proc Natl
Acad Sci U.S.A. 79:2514-8, 1982, and species
variations of PYY, including e.g., murine, hamster,
chicken, bovine, rat, and dog PYY, for example. By
"PYY agonist" is meant any compound which elicits an
effect of PYY to reduce nutrient availability, for
example a compound (1) having activity in the food
intake, gastric emptying, pancreatic secretion, or
weight loss assays described in Examples 1, 2, 5, or 6
of WO 02/47712 and U.S. Patent Publication No.
2002/0141985, and (2) which binds specifically in a Y
receptor assay (Example 10 of WO 02/47712 and U.S.
Patent Publication No. 2002/0141985) or in a
competitive binding assay with labeled PYY or PYY
[3-36] from certain tissues having an abundance of Y
receptors, including e.g., area postrema (Example 9 of
WO 02/47712 and U.S. Patent Publication
No.2002/0141985), wherein the PYY agonist is not
pancreatic polypeptide. Preferably, PYY agonists would
bind in such assays with an affinity of greater than
about 1 mM, and more preferably with an affinity of
greater than about 1 to about 5 nM. [219] Such
agonists can comprise a polypeptide having a
functional PYY domain, an active fragment of PYY, or a
chemical or small molecule. PYY agonists may be
peptide or nonpeptide compounds, and include "PYY
agonist analogs," which refer to any compound
structurally similar to a PYY that have PYY activity
typically by virtue of binding to or otherwise
directly or indirectly interacting with a PYY receptor
or other receptor or receptors with which PYY itself
may interact to elicit a biological response. Such
compounds include derivatives of PYY, fragments of
PYY, extended PYY molecules having more than 36 amino
acids, truncated PYY molecules having less than 36
amino acids, and substituted PYY molecules having one
or more different amino acids, or any combination of
the above. 



Such compounds may also be modified by processes such
as pegylation, amidation, glycosylation, acylation,
sulfation, phosphorylation, acetylation and
cyclization. [220] One such PYY agonist analog is PYY
[3-36], identified as SEQ ID NO : 3 of WO 02/47712 and
U.S. Patent Publication No. 2002/0141985; Eberlein,
Eysselein et al., Peptides 10:797-803 (1989); and
Grandy, Schimiczek et al., Regul Pept 51:151-9 (1994).
Polypeptides with numbers in brackets refer to
truncated polypeptides having the sequence of the full
length peptide over the amino acid positions in the
brackets. Thus, PYY [3-36] has a sequence identical to
PYY over amino acids 3 to 36. PYY[3-36] contains
approximately 40% of total peptide YY-like
immunoreactivity in human and canine intestinal
extracts and about 36% of total plasma peptide YY
immunoreactivity in a fasting state to slightly over
50% following a meal. It is apparently a dipeptidyl
peptidase-IV (DPP4) cleavage product of peptide YY.
Peptide YY[3-36] is reportedly a selective ligand at
the Y2 and Y5 receptors, which appear
pharmacologically unique in preferring N-terminally
truncated (i.e. C terminalfragments of) neuropeptide Y
analogs. A PYY agonist may bind to a PYY receptor with
higher or lower affinity, demonstrate a longer or
shorter half-life in vivo or in vitro, or be more or
less effective than native PYY. [221] Other suitable
PYY agonists include those described in International
Publication No. WO 98/20885, which is hereby
incorporated by reference. [222] The term "heparin" as
used herein refers to all forms of heparin, including,
but not limited to, unfractionated heparin,
heparinoids, dermatans, chondroitins, low molecular
weight heparin (e.g., tinzaparin (including tinzaparin
sodium)), very low molecular weight heparin, and ultra
low molecular weight heparin. Non-limiting examples
include unfractionated heparin, such as heparin sodium
(e.g., heparin sodium USP, available from Scientific
Protein Labs of Waunakee, WI). Heparin generally has a
molecular weight of from about 1,000 or 5,000 to about
30,000 Daltons. The term "low molecular weight
heparin" generally refers to heparin in which at least
about 80% (by weight) of the heparin and has a
molecular weight of between about 3000 and about 9000
daltons. Non-limiting examples of low molecular weight
heparin include tinzaparin, enoxaprin, and daltiparin.
Tinzaparin has been approved by the U.S. Food & Drag
Administration for the treatment of acute symptomatic
deep vein thrombosis with or without pulmonary
embolism when administered in conjunction with
warfarin sodium. The sodium salt of from Pharmion
Corporation(tm)tinazaparin is available under the
trademark Innohep of Boulder, CO. The term "very low
molecular weight heparin" generally refers to heparin
in which at least about 80% (by weight) of the heparin
has a molecular weight of between about 1500 and about
5000 daltons. A non-limiting example of very low
molecular weight heparin is bemiparin. The term "ultra
low molecular weight heparin" generally refers to
heparin in which at least about 80% (by weight) of the
heparin has a molecular weight of between about 1000
and about2000 daltons. A non-limiting examples of
ultra low molecular weight heparin is fondiparinux.
Delivery Agents [223] The delivery agents of the
present invention may be in the free acid or a
pharmaceutically acceptable salt form. Suitable
pharmaceutically acceptable salts include, but are not
limited to, organic and inorganic salts, for example
alkali-metal salts, such as sodium, potassium and
lithium; alkaline-earth metal salts, such as
magnesium, calcium or barium; ammonium salts; basic
amino acids, such as lysine or arginine; and organic
amines, such as dimethylamine or pyridine. In one
embodiment, the salts are sodium salts. The salts may
be mono- or multi-valent salts, such as monosodium
salts and di-sodium salts. The salts may also be
solvates, including ethanol solvates, and hydrates.
Non-limiting examples of pharmaceutically acceptable
salts include sodium, hydrochloric acid, sulfuric
acid, phosphoric acid, citric acid, acetic acid,
sulfate, phosphate, chloride, bromide, iodide,
acetate, propionate, hydrobromic acid, sodium
hydroxide, potassium hydroxide, ammonium hydroxide,
and potassium carbonate. These salts can be prepared
by methods known in the art. For example, sodium salts
may be prepared by dissolving the delivery agent in
ethanol and adding aqueous sodium hydroxide. The
delivery agent may be purified by recrystallization or
by fractionation on one or more solid chromatographic
supports, alone or linked in tandem. Suitable
recrystallization solvent systems include, but are not
limited to, acetonitrile, methanol, and
tetrahydrofuran. Fractionation may be performed (i) on
a suitable chromatographic support such as alumina,
using methanol/n-propanol mixtures as the mobile
phase, (ii) by reverse phase chromatography using
trifiuoroacetic acid/acetonitrile mixtures as the
mobile phase, or (iii) by ion exchange chromatography
using water or an appropriatebuffer as the mobile
phase. When anion exchange chromatography is
performed, preferably a 0-500 mM sodium chloride
gradient is employed. [224] The delivery agent may
contain a polymer conjugated to it by a linkage group
selected from the group consisting Of-NHC(O)NH-,
-C(O)NH-,-NHC(O), -OOC-, - COO-, -NHC(O)O-, -OC(O)NH-,
-CH2NH -NHCH2-, -CH2NHC(O)O-, -OC(O)NHCH 2-,-
CH2NHCOCH2O-, -OCH2C(O)NHCH2-, - NHC(O)CH2O-,
-OCH2C(O)NH-, -NH-, -0-, and carbon-carbon bond, with
the proviso that the polymeric delivery agent is not a
polypeptide or polyamino acid. The polymer may be any
polymer including, but not limited to, alternating
copolymers, block copolymers and random copolymers,
which are safe for use in mammals. Preferred polymers
include, but are not limited to, polyethylene;
polyacrylates; polymethacrylates; poly(oxyethylene);
poly(propylene); polypropylene glycol; polyethylene
glycol (PEG); and derivatives thereof and combinations
thereof. The molecular weight of the polymer typically
ranges from about 100 to about 200,000 daltons. The
molecular weight of the polymer preferably ranges from
about 200 to about 10,000 daltons. In one embodiment,
the molecular weight of the polymer ranges from about
200 to about 600 daltons and more preferably ranges
from about 300 to about 550 daltons. U.S. Patent No.
6,627,228 is hereby incorporated by reference in its
entirety. [225] The amount of delivery agent in the
solid pharmaceutical composition is a delivery agent
effective amount and can be determined for the
particular composition by methods known to those
skilled in the art. Generally, the weight ratio of
delivery agent to active agent ranges from about 0.1:1
to about 1000:1 and preferably from about 1:1 to about
300: 1. The weight ratio will vary according to the
active agent and the particular indication for which
the active agent is administered. [226] Other suitable
delivery agents for the present invention are
described in U.S. Patent Nos. 6,846,844, 6,699,467,
6,693,208, 6,693,208, 6,693,073, 6,663,898,6,663,887,
6,646,162, 6,642,411, 6,627,228, 6,623,731, 6,610,329,
6,558,706, 6,525,020, 



6,461,643, 6,461,545, 6,440,929, 6,428,780, 6,413,550,
6,399,798, 6,395,774, 6,391,303, 6,384,278, 6,375,983,
6,358,504, 6,346,242, 6,344,213, 6,3.31,318,
6,313,088, 6,245,359, 6,242,495, 6,221,367, 6,180,140,
5,541,155, 5,693,338, 5,976,569, 5,643,957, 5,955,503,
6,100,298, 5,650,386, 5,866,536, 5,965,121, 5,989,539,
6,001,347, 6,071,510, and 5,820,881. Delivery agents
of the present invention are also described in U.S.
Patent Application Publication Nos. 20050009748,
200401 10839, 20040106825, 20040068013, 20040062773,
20040022856, 20030235612, 20030232085, 20030225300,
20030198658, 20030133953, 20030078302, 20030072740,
20030045579, 20030012817, 20030008900, 20020155993,
20020127202, 20020120009, 20020119910, 20020102286,
20020065255, 20020052422, 20020040061, 20020028250,
20020013497, 20020001591, 20010039258, and
20010003001. Delivery agents of the present invention
are also described in International Publication Nos.
WO 2005/020925, WO 2004/104018, WO 2004/080401, WO
2004/062587, WO 2003/057650, WO 2003/057170, WO
2003/045331, WO 2003/045306, WO 2003/026582, WO
2002/100338, WO 2002/070438, WO 2002/069937, WO
02/20466, WO 02/19969, WO 02/16309, WO 02/15959, WO
02/02509, WO 01/92206, WO 01/70219, WO 01/51454, WO
01/44199, WO 01/34114, WO 01/32596, WO 01/32130, WO
00/07979, WO 00/59863, WO 00/50386, WO 00/47188, WO
00/40203, and WO 96/30036. Each of the above listed
U.S. patents and U.S. and International published
applications are herein incorporated by reference.
These delivery agents may be prepared by methods known
in the art, such as those described in the
aforementioned patents and published patent
applications. For example, SNAC may be prepared by
methods known in the art, such as those described in
U.S. Patent Nos. 5,650,386 and 5,866,536, and U.S.
Patent Application Publication No. 2002/0065255.
Active Agents[227] Active agents suitable for use in
the present invention include biologically active
agents and chemically active agents, including, but
not limited to, pesticides, pharmacological agents,
and therapeutic agents. Suitable active agents include
those that are rendered less effective, ineffective or
are destroyed in the gastro-intestinal tract including
by acid hydrolysis, enzymes and the like. Also
included as suitable active agents are those
macromolecular agents whose physiochemical
characteristics, including, size, structure or charge,
prohibit or impede absorption when dosed orally. [228]
For example, an agent that is to enter the body, or
that can benefit from improved pharmacokinetics
including delivery, for example when oral
bioavailability is limited or nonexistent. These
agents are biologically or chemically active agents
suitable for use in the present invention include, but
are not limited to, macromolecules, such as peptides,
including proteins and polypeptides, including
dipeptides; hormones; and saccharides, including
monosaccharides, polysaccharides, including
disaccharides, mixtures of muco polysaccharides;
carbohydrates; lipids; and small polar organic
molecules (i.e. polar organic molecules having a
molecular weight of 500 daltons or less); nucleosides,
other organic compounds; and particularly compounds
without oral bioavailability or with limited oral
bioavailability, including those compounds which by
themselves do not pass (or which pass only a fraction
of the administered dose) through the
gastro-intestinal mucosa and/or are susceptible to
chemical cleavage by acids and enzymes in the
gastro-intestinal tract; or any combination thereof.
[229] Further examples include, but are not limited
to, the following, including synthetic, natural or
recombinant sources thereof: Amylin and Amylin
Agonists; Adrenocorticotropin; Antigens;
Antimicrobials, including Antibiotics, Anti-Bacterials
and Anti-Fungal Agents; nonlimiting examples of
Antibiotics include Gram-Positive Acting,
Bacteriocidal, Lipopeptidal and Cyclic Peptidal
Antibiotics, such as Daptomycin And Analogs thereof;
Anti-Migraine Agents such as BIBM-4096BS And Other
Calcitonin Gene-Related Proteins Antagonists,
Sumatriptan Succinate; Antivirals including Acyclovir,
Valacyclovir; Atrial Naturetic Factor;
Bisphosphonates, including Alendronate, Clodronate,
Etidronate, Ibandronate, Licadronate, Minodronate,
Neridronate, Olpadronate, Pamidronate, Risedronate,
Tiludronate, Zoledronate, EB1053, and YH529;
Calcitonin, including Salmon, Eel, Porcine And Human;
Cholecystokinin (CCK) And CCK Agonists Including
CCK-8; Cromolyn Sodium (Sodium Or Disodium
Cliromoglycate); Cyclosporine; Desferoxamine (DFO);
Erythropoietin; Exedin and Exedin Agonists, including
Exendin-3, Exendin-4; Filgrastim Follicle Stimulating
Hormone (recombinant and natural); Glucagon-Like
Peptide 1 (GLP-I), Glucagon, and Glucagon-Like Peptide
2 (GLP-2); Glucocerebrosidase; Gonadotropin Releasing
Hormone; Growth Hormone Releasing Factor; Growth
Hormone Releasing Hormones; Growth Hormones, Including
Human Growth Hormones (hGH), Recombinant Human Growth
Hormones (rhGH), Bovine Growth Hormones, And Porcine
Growth Hormones; Heparin, Including Unfractionated
Heparin, Heparinoids, Dermatans, Chondroitins, Low
Molecular Weight Heparin, Very Low Molecular Weight
Heparin Ultra Low Molecular Weight Heparin and
synthetic heparins including Fondiparinux; Insulin,
Including Porcine, Bovine, Human, And Human
Recombinant, Optionally Having Counter Ions Including
Zinc, Sodium, Calcium And Ammonium; Insulin-Like
Growth Factor, Including IGF-I; Interferons, Including
a (E.G., Interferon Alfacon-1 (Available As
hifergen(r) From Intermune, Inc. Of Brisbane, Ca)), b,
OMEGA and g, Interleukin-1; Interleukin-2;
Interleukin-11; Interleukin-21;Leutinizing Hormone and
Leutinizing Hormone Releasing Hormone; Leptin (OB
Protein); 



Monoclonal Antibodies including Retuxin, TNF-alpha
soluble receptors; Oxytocin; Parathyroid Hormone
(PTH), Including Its Fragments, including PTH 1-34 and
PTH 1- 38; Peptide YY (PYY) Including PYY Agonists,
Fragment 3-36; Prostaglandins; Protease Inhibitors;
Somatostatin; Thrombopoietin; Vancomycin; Vasopressin;
Vitamins; Vaccines Including Those Against Anthrax Or
Y. Pestis, Influenza, and Herpes; [230] Including
secretagogues, analogs, fragments, mimetics or
polyethylene glycol (PEG)-modified derivatives of
these compounds; or any combination thereof. Delivery
systems [231] The composition of the present invention
comprises one or more delivery agent compounds of the
present invention, and one or more active agents. In
one embodiment, one or more of the delivery agent
compounds, or salts of these compounds, or poly amino
acids or peptides of which these compounds or salts
form one or more of the units thereof, may be used as
a delivery agent by mixing with the active agent prior
to administration to form an administration
composition. [232] The administration compositions may
be in the form of a liquid. The solution medium may be
water (for example, for salmon calcitonin, parathyroid
hormone, and erythropoietin), 25% aqueous propylene
glycol (for example, for heparin) and phosphatebuffer
(for example, for rhGH). Other dosing vehicles include
polyethylene glycol. Dosing solutions may be prepared
by mixing a solution of the delivery agent compound
with a solution of the active agent, just prior to
administration. Alternately, a solution of the
delivery agent compound (or active agent) maybe mixed
with the solid form of the active agent (or delivery
agent compound). The delivery agent compound and the
active agent may also be mixed as dry powders. The
delivery agent compound and the active agent can also
be admixed during the manufacturing process. [233] The
dosing solutions may optionally contain additives such
as phosphate buffer salts, citric acid, glycols, or
other dispersing agents. Stabilizing additives may be
incorporated into the solution, preferably at a
concentration ranging between about 0.1 and 20% (w/v).
[234] The administration compositions may alternately
be in the form of a solid, such as a tablet, capsule
or particle, such as a powder or sachet. Solid dosage
forms may be prepared by mixing the solid form of the
compound with the solid form of the active agent.
Alternately, a solid may be obtained from a solution
of compound and active agent by methods known in the
art, such as freeze-drying (lyophilization),
precipitation, crystallization and solid dispersion.
[235] The administration compositions of the present
invention may also include one or more enzyme
inhibitors. Such enzyme inhibitors include, but are
not limited to, compounds such as actinonin or
epiactinonin and derivatives thereof. Other enzyme
inhibitors include, but are not limited to, aprotinin
(Trasylol) and Bowman-Birk inhibitor. [236] The amount
of active agent used in an administration composition
of the present invention is an amount effective to
accomplish the purpose of the particular active agent
for the target indication. The amount of active agent
in the compositions typically is a pharmacologically,
biologically, therapeutically, or chemically effective
amount. However,the amount can be less than that
amount when the composition is used in a dosage unit
form because the dosage unit form may contain a
plurality of delivery agent compound/active agent
compositions or may contain a divided
pharmacologically, biologically, therapeutically, or
chemically effective amount. The total effective
amount can then be administered in cumulative units
containing, in total, an effective amount of the
active agent. [237] The total amount of active agent
to be used can be determined by methods known to those
skilled in the art. However, because the compositions
of the invention may deliver active agents more
efficiently than compositions containing the active
agent alone, lower amounts of biologically or
chemically active agents than those used in prior
dosage unit forms or delivery systems can be
administered to the subject, while still achieving the
same blood levels and/or therapeutic effects. [238]
The presently disclosed delivery agent compounds
facilitate the delivery of biologically and chemically
active agents, particularly in oral, intranasal,
sublingual, gastric, intestinal, including
intraduodenal, jejunal and ileul delivery,
subcutaneous, buccal, intracolonic, rectal, vaginal,
mucosal, pulmonary, transdermal, intradermal,
parenteral, intravenous, intramuscular and ocular
systems, as well as traversing the blood-brain
barrier. [239] Dosage unit forms can also include any
one or combination of excipients, diluents,
disintegrants, lubricants, plasticizers, colorants,
flavorants, taste-masking agents, sugars, sweeteners,
salts, and dosing vehicles, including, but not limited
to, water, 1,2-propane diol, ethanol, olive oil, or
any combination thereof. [240] The compounds and
compositions of the subject invention are useful for
administering biologically or chemically active agents
to any animals, including but not limited to birds
such as chickens; mammals, such as rodents, cows,
pigs, dogs, cats, primates, and particularly humans;
and insects.[241] The system is particularly
advantageous for delivering chemically or biologically
active agents that would otherwise be destroyed or
rendered less effective by conditions encountered
before the active agent reaches its target zone (i.e.
the area in which the active agent of the delivery
composition is to be released) and within the body of
the animal to which they are administered.
Particularly, the compounds and compositions of the
present invention are useful for orally administering
active agents, especially those that are not
ordinarily orally deliverable, or those for which
improved delivery is desired. [242] The compositions
comprising the compounds and active agents have
utility in the delivery of active agents to selected
biological systems and in an increased or improved
bioavailability of the active agent compared to
administration of the active agent 



without the delivery agent. Delivery can be improved
by delivering more active agent over a period of time,
or in delivering the active agent in a particular time
period (such as to effect quicker or delayed
delivery), or in delivering the active agent at a
specific time, or over a period of time (such as
sustained delivery). [243] Another embodiment of the
present invention is a method for the treatment or
prevention of a disease or for achieving a desired
physiological effect, such as those listed in the
table below, in an animal by administering the
composition of the present invention. Preferably, an
effective amount of the composition for the treatment
or prevention of the desired disease or for achieving
the desired physiological effect is administered.
Specific indications for active agents can be found in
(1) the Physicians' Desk Reference (58th Ed., 2004,
Medical Economics Company, Inc., Montvale, NJ), and
(2) Fauci, AS, et. al., Harrison's Principles of
Internal Medicine (14th Ed., 1998, McGraw-Hill Health
Professions Division, New York), both of which are
herein incorporated by reference. The active agents in
the table below include their analogs, fragments,
mimetics, and polyethylene glycol-modified
derivatives.PROCESS FOR EXTRACTING BIOMEDICAL DEVICES
Field of the Invention The present invention relates
to a process for removing extractables from polymeric
biomedical devices, particularly ophthalmic devices
including contact lenses, intraocular lenses and
ophthalmic implants. Background of the Invention
Hydrogels represent a desirable class of materials for
the manufacture of various biomedical devices,
including contact lenses. A hydrogel is a hydrated
cross-linked polymeric system that contains water in
an equilibrium state. Hydrogel lenses offer desirable
biocompatibility and comfort. In a typical process for
the manufacture of hydrogel polymeric ophthalmic
devices, such as contact lenses, a composition
containing a mixture of lens-forming monomers is
charged to a mold and cured to polymerize the
lens-forming monomers and form a shaped article. This
monomer mixture may further include a diluent, in
which case the diluent remains in the resulting
polymeric article. Additionally, some of these
lens-forming monomers may not be fully polymerized,
and oligomers may be formed from side reactions of the
monomers, these unreacted monomers and oligomers
remaining in the polymeric article. Such residual
materials may affect optical clarity or irritate the
eye when the ophthalmic article is worn, so generally,
the articles are extracted to remove the residual
articles. Hydrophilic residual materials can be
extracted by water or aqueous solutions, whereas
hydrophobic residual materials generally involve
extraction with an organic solvent. One common organic
solvent is isopropanol, a water-miscible organic
solvent. Following extraction, the hydrogel lens
article is hydrated by soaking in water or an aqueous
solution, which may also serve to replace the organic
solvent with water. The molded lens can be subjected
to machining operations such as lathe cutting,
buffing, and polishing, as well as packaging and
sterilization procedures. WO 03/082367 described an
improved process for removing extractables from
ophthalmic biomedical devices. Generally, the process
comprises: contacting a batch of the devices
containing extractables therein with a first volume of
fresh solvent to remove some of the extractables from
devices in the batch, and separating the batch of the
devices from the first volume of solvent that now
contains some of the extractables;followed by
contacting the same batch of devices with a second
volume of fresh solvent, to remove additional
extractables from devices in this batch, and
separating the batch of the devices from the second
volume of solvent that now contains the additional
extractables. Optionally, this batch may be contacted
with additional volumes of fresh solvent to remove yet
more extractables. Preferably, after completion of
treatment of the batch of devices with solvent, the
devices are contacted with water or an aqueous
solution that replaces solvent remaining in the
devices. The invention disclosed in WO 03/082367
ensures more uniform extraction efficiency among
multiple batches of extracted lenses, as compared to
prior extraction processes, as well as reducing the
amount of solvent and/or reducing the total extraction
time required to remove extractables from a given
number of polymeric biomedical devices. The present
invention provides a process for removing extractables
that offers improved process efficiencies and cost
reductions over the process described in WO 03/082367.
Summary of the Invention This invention provides an
improved process for producing biomedical devices,
particularly ophthalmic biomedical devices, and
removing extractables in the devices. According to
certain embodiments, the process comprises: contacting
a batch of the devices containing extractables therein
with a first volume of solvent to remove some of the
extractables from devices in the batch, and separating
the batch of the devices from the first volume of
solvent that now contains some of the extractables.
This first volume of solvent, prior to contacting the
batch of devices, includes extractables from a prior
batch of devices. Subsequently, this same batch of
devices is contacted with a second volume of fresh
solvent, to remove additional extractables from
devices in this batch, and the batch of the devices is
separated from the second volume of solvent that now
contains the additional extractables. Optionally, this
batch of devices may be contacted with additional
volumes of fresh solvent to remove yet more
extractables. Preferably, after completion of
treatment of the batch of devices with solvent, the
devices are contacted with water or an aqueous
solution that replaces solvent remaining in the
devices. According to other preferred embodiments,
this invention provides a process forproducing
polymeric biomedical devices, comprising: circulating
a solvent through tanks connected in series, wherein
fresh solvent is received in a first tank in the
series and the solvent is then circulated to at least
one tank downstream of the first tank; and contacting
a batch of the devices containing extractables therein
with the solvent in the series of tanks to remove
extractables from the devices, wherein the batch of
the devices is contacted with the solvent in said at
least one downstream tank and then contacted with the
fresh solvent in said first tank. After contacting the
batch of devices with the fresh 



solvent in the first tank, the devices may be
contacted with water or an aqueous solution, whereby
water replaces solvent remaining in the devices.
Preferably, the batch of the devices is immersed in
the solvent, and the solvent comprises isopropanol.
Preferred devices are ophthalmic biomedical devices,
especially intraocular lenses or contact lenses.
According to certain other preferred embodiments, this
invention provides a process comprising: circulating a
solvent through tanks connected in series, wherein
fresh solvent is received in a first tank in the
series and the solvent is then circulated to at least
one tank downstream of the first tank; and extracting
polymeric biomedical devices in the series of tanks,
wherein the devices are transported through the series
of tanks in a direction opposite of circulation of
solvent. This invention still provides uniform
extraction efficiency among multiple batches of
extracted lenses, similar to the process described in
WO 03/082367. Additionally, it has been found that the
process of this invention results in further
reductions in the amount of solvent required to remove
extractables from a given number of polymeric
biomedical devices, thereby offering cost reduction
and improvements in process efficiencies. Brief
Description of the Drawing FIG. 1 is a schematic
representation of an apparatus and process for
carrying out various preferred embodiments of this
invention. FIG. 2 is a schematic representation of an
apparatus and process for carrying out various other
preferred embodiments of this invention.Detailed
Description of Various Preferred Embodiments The
present invention provides a method for removing
extractables from biomedical devices, especially
ophthalmic biomedical devices. The term "biomedical
device" means a device intended for direct contact
with living tissue. The term "ophthalmic biomedical
device" means a device intended for direct contact
with ophthalmic tissue, including contact lenses,
intraocular lenses and ophthalmic implants. In the
following description, the process is discussed with
particular reference to hydrogel contact lenses, a
preferred embodiment of this invention, but the
invention may be employed for extraction of other
polymeric biomedical devices. A hydrogel is a hydrated
cross-linked polymeric system that contains water in
an equilibrium state. Hydrogel lenses are generally
formed by polymerizing a mixture of lens-forming
monomers including at least one hydrophilic monomer.
Hydrophilic lensforming monomers include: unsaturated
carboxylic acids such as methacrylic acid and acrylic
acid; (meth)acrylic substituted alcohols or glycols
such as 2-hydroxyethyl methacrylate, 2-hydroxyethyl
acrylate, and glyceryl methacrylate; vinyl lactams
such as N-vinyl-2-pyrrolidone; and acrylamides such as
methacrylamide and N,Ndimethylacrylamide. Other
hydrophilic monomers are well-known in the art. The
monomer mixture generally includes a crosslinking
monomer, a crosslinking monomer being defined as a
monomer having multiple polymerizable functionalities.
One of the hydrophilic monomers may function as a
crosslinking monomer or a separate crosslinking
monomer may be employed. Representative crosslinking
monomers include: divinylbenzene, allyl methacrylate,
ethylene glycol dimethacrylate, tetraethyleneglycol
dimethacrylate, polyethyleneglycol dimethacrylate, and
vinyl carbonate derivatives of the glycol
dimethacrylates. One class of hydrogels is silicone
hydrogels, wherein the lens-forming monomer mixture
includes, in addition to a hydrophilic monomer, at
least one silicone-containing monomer. When the
silicone-containing monomer includes multiple
polymerizable radicals, it may function as the
crosslinking monomer. This invention is particularly
suited for extraction of silicone hydrogel biomedical
devices. Generally, unreacted silicone-containing
monomers, and oligomers formed from these monomers,
are hydrophobic and more difficult to extract from the
polymeric device. Therefore, efficient extraction
generally requires treatment with an organic solvent
such asisopropanol. One suitable class of silicone
containing monomers include known bulky,
monofunctional polysiloxanylalkyl monomers represented
by Formula (I): X denotes -COO-, -CONR4-, -OCOO-, or
-OCONR4- where each where R4 is H or lower alkyl; R3
denotes hydrogen or methyl; h is 1 to 10; and each R2
independently denotes a lower alkyl or halogenated
alkyl radical, a phenyl radical or a radical of the
formula -Si(R5)3 wherein each R5 is independently a
lower alkyl radical or a phenyl radical. Such bulky
monomers specifically include methacryloxypropyl
tris(trimethylsiloxy)silane, pentamethyldisiloxanyl
methylmethacrylate, tris(trimethylsiloxy) methacryloxy
propylsilane,
methyldi(trimethylsiloxy)methacryloxymethyl silane, 3-
[tris(trimethylsiloxy)silyl] propyl vinyl carbamate,
and 3-[tris(trimethylsiloxy)silyl] propyl vinyl
carbonate. Another suitable class is multifunctional
ethylenically "end-capped" siloxanecontaining
monomers, especially difunctional monomers represented
Formula (II): (H) wherein: each A' is independently an
activated unsaturated group; each R' is independently
are an alkylene group having 1 to 10 carbon
atomswherein the carbon atoms may include ether,
urethane or ureido linkages therebetween; each R8 is
independently selected from monovalent hydrocarbon
radicals or halogen substituted monovalent hydrocarbon
radicals having 1 to 18 carbon atoms which may include
ether linkages therebetween, and a is an integer equal
to or greater than 1. Preferably, each R is
independently selected from alkyl groups, phenyl
groups and fluoro-substituted alkyl groups. It is
further noted that at least one R8 may be a
fluoro-substituted alkyl group such as that
represented by the formula: - D'-(CF 2)S - M1 wherein:
D' is an alkylene group having 1 to 10 carbon atoms
wherein said carbon atoms 



may include ether linkages therebetween; M' is
hydrogen, fluorine, or alkyl group but preferably
hydrogen; and s is an integer from 1 to 20, preferably
1 to 6. With respect to A', the term "activated" is
used to describe unsaturated groups which include at
least one substituent which facilitates free radical
polymerization, preferably an ethylenically
unsaturated radical. Although a wide variety of such
groups may be used, preferably, A' is an ester or
amide of (meth)acrylic acid represented by the general
formula: wherein X is preferably hydrogen or methyl,
and Y is -O- or -NH-. Examples of other suitable
activated unsaturated groups include vinyl carbonates,
vinyl carbamates, fumarates, fumaramides, maleates,
acrylonitryl, vinyl ether and styryl. Specific
examples of monomers of Formula (II) include the
following:wherein: d, f, g and h range from 0 to 250,
preferably from 2 to 100; h is an integer from 1 to
20, preferably 1 to 6; and M' is hydrogen or fluorine.
A further suitable class of silicone-containing
monomers includes monomers of the Formulae (Ilia) and
(Illb): (Ilia) E'(*D*A*D*G) a *D*A*D*E'; or (HIb)
E'(*D*G*D*A) a*D*G*D*E';wherein: D denotes an alkyl
diradical, an alkyl cycloalkyl diradical, a cycloalkyl
diradical, an aryl diradical or an alkylaryl diradical
having 6 to 30 carbon atoms; G denotes an alkyl
diradical, a cycloalkyl diradical, an alkyl cycloalkyl
diradical, an aryl diradical or an alkylaryl diradical
having 1 to 40 carbon atoms and which may contain
ether, thio or amine linkages in the main chain; *
denotes a urethane or ureido linkage; a is at least 1;
A denotes a divalent polymeric radical of the formula:
wherein: each Rz independently denotes an alkyl or
fluoro-substituted alkyl group having 1 to 10 carbon
atoms which may contain ether linkages between carbon
atoms; m' is at least 1; and p is a number which
provides a moiety weight of 400 to 10,000; each E'
independently denotes a polymerizable unsaturated
organic radical represented by the formula: wherein:
R23 is hydrogen or methyl; R24 is hydrogen, an alkyl
radical having 1 to 6 carbon atoms, or a -CO-Y-R2
radical wherein Y is -O-, -S- or -NH-; R25 is a
divalent alkylene radical having 1 to 10 carbon atoms;
R2 is a alkyl radical having 1 to 12 carbon atoms; X
denotes -CO- or -OCO-; Z denotes -Q- or -NH-; Ar
denotes an aromatic radical having 6 to 30 carbon
atoms; w is 0 to 6; x is 0 or 1; y is 0 or 1; and z is
0 or 1.A specific urethane monomer is represented by
the following: wherein m is at least 1 and is
preferably 3 or 4, a is at least 1 and preferably is
1, p is a number which provides a moiety weight of 400
to 10,000 and is preferably at least 30, R27 is a
diradical of a diisocyanate after removal of the
isocyanate group, such as the diradical of isophorone
diisocyanate, and each E" is a group represented by:
Other silicone-containing monomers include the
silicone-containing monomers described in US Patent
Nos. 5,034,461, 5,070,215, 5,260,000, 5,610,252 and
5,496,871, the disclosures of which are incorporated
herein by reference. Other silicone-containing
monomers are well-known in the art. As mentioned, an
organic diluent may be included in the initial
monomeric mixture. As used herein, the term "organic
diluent" encompasses organic compounds that are
substantially unreactive with the components in the
initial mixture, and are often used to minimize
incompatibility of the monomeric components in this
mixture. Representative organic diluents include:
monohydric alcohols, such as C6-CiO monohydric
alcohols; diols such as ethylene glycol; polyols such
as glycerin; ethers such as diethylene glycol
monoethyl ether; ketones such as methyl ethyl ketone;
esters such as methyl heptanoate; and hydrocarbons
such as toluene. Generally, the monomer mixtures may
be charged to a mold, and then subjected to heat
and/or light radiation, such as UV radiation, to
effect curing, or free radical polymerization, of the
monomer mixture in the mold. Various processes are
known for curing a monomeric mixture in the production
of contact lenses or other biomedicaldevices,
including spincasting and static casting. Spincasting
methods involve charging the monomer mixture to a
mold, and spinning the mold in a controlled manner
while exposing the monomer mixture to light. Static
casting methods involve charging the monomer mixture
between two mold sections forming a mold cavity
providing a desired article shape, and curing the
monomer mixture by exposure to heat and/or light. In
the case of contact lenses, one mold section is shaped
to form the anterior lens surface and the other mold
section is shaped to form the posterior lens surface.
If desired, curing of the monomeric mixture in the
mold may be followed by a machining operation in order
to provide a contact lens or article having a desired
final configuration. Such methods are described in US
Patent Nos. 3,408,429, 3,660,545, 4,113,224,
4,197,266, 5,271,875, and 5,260,000, the disclosures
of which are incorporated herein by reference.
Additionally, the monomer mixtures may be cast in the
shape of rods or buttons, which are then lathe cut
into a desired shape, for example, into a lens-shaped
article. Removal of extractable components from
polymeric contact lenses is typically carried out by
contacting the lenses with an extraction solvent for a
period of time sufficient to ensure substantially
complete removal of the components. For example,
according to one known method, a first batch of
contact lenses may be immersed in a bath of
isopropanol and held for several hours to effect
removal of extractables such as unreacted monomers and
oligomers from the lenses. This batch of lenses is
removed from the bath, and a new batch of lenses is
then immersed in the same bath. After several
additional hours, this second batch is removed, and
the process is repeated, until 



eventually the spent isopropanol in the bath is
replaced with fresh isopropanol. In the isopropanol
bath, the concentration of extractables builds up as
lens extraction proceeds and results in decreased
efficiency in the removal of extractable material from
later-treated lenses. Thus, even though all the lenses
extracted by a bath of isopropanol may meet finished
product specifications, there is a tendency for latter
batches of lenses, extracted near the end of the
solvent bath lifetime, to contain higher levels of
residual extractables than batches treated earlier in
its lifetime. Maintaining uniform extraction
efficiency during the lifetime of the solvent bath is
desirable and could obviously be achieved by lowering
the number of lenses treated by a given quantity of
solvent, but this would be undesirable from both an
economic and an environmental standpoint as it would
require higher volumes of solvent for a givennumber of
lenses. Alternatively, extraction efficiency could be
maintained by continuously replenishing the solvent;
again, however, this approach may require higher
volumes of solvent for a given number of lenses and
result in generation of larger amounts of contaminated
solvent requiring disposal. The process described in
WO 03/082367 ensures more uniform extraction
efficiency among multiple batches of extracted lenses,
while offering the opportunity to reduce the amount of
solvent required to remove extractables from a given
number of polymeric biomedical devices. The present
invention provides even greater reduction in the
amount of solvent required for a given number of
devices, thus offering greater cost savings and
improved efficiencies for larger scale commercial
manufacturing. Specifically, the volume of solvent
used can be reduced by up to 50 percent. Figure 1
illustrates schematically an apparatus and process for
carrying out the invention according to various
preferred embodiments. Fresh solvent, for example,
isopropanol, is stored in vessel 1. Tank 2 initially
contains a first batch of polymeric biomedical
devices, for example, contact lenses. In the
illustrated embodiment, this first batch of contact
lenses is composed of several trays 10 stacked
vertically, each tray 10 containing multiple contact
lenses. This first batch of devices has already been
contacted with a first volume of isopropanol. Then, a
predetermined volume of fresh solvent from vessel 1 is
pumped into tank 2 through line 3, this volume being
sufficient to immerse the stack of trays 10. If
desired, the solvent in tank 2 can be agitated to
enhance its circulation in the tank and about the
trays 10, for example, tank 2 may be equipped with a
mechanical stirrer, or ultrasonic waves may be
employed for the agitation. This batch of trays 10 is
contacted with this volume of fresh solvent for a
predetermined time. Trays 10 may then be transferred
to tank 7. Tank 7 is filled with water or an aqueous
solution, such as a buffered saline solution, through
supply line 8, so as to immerse all trays 10 in the
water or aqueous solution. The solvent in tank 2, used
for the final rinse step for the first batch of trays,
remains in tank 2. Now, a second batch of devices will
be processed. This second batch of lenses, also
contained in stacked trays 10, is inserted in tank 2.
Again, if desired, the solvent in tank 2 can be
agitated to enhance its circulation in the tank and
about the trays 10. As in conventional extraction
processes, the solvent penetrates the devices and
dissolves various extractables within the devices,
such as unreacted monomers andoligomers. Then, the
solvent in tank 2 is drained through line 4, whereby
the extractables dissolved in the solvent are removed
from tank 2 with the solvent. This spent volume of
solvent drained from tank 2 may be disposed of, or
optionally, this volume may be subjected to a
purification device 5 to remove the extractables
therefrom, with purified solvent being returned to
vessel 1 via line 6. It is understood that the term
"fresh solvent" as used herein is inclusive of solvent
that was previously used for extraction but purified
to remove extractables therefrom. Representative
purification devices include a packed bed or fluidized
bed containing an adsorbing agent, such as activated
carbon. Such methods of removing extractables from a
solvent are disclosed in US Patent No. 6,423,820
(Ayyagari et al.), the disclosure of which is
incorporated herein by reference. Then, tank 2, still
containing the same batch of trays 10, is refilled
with a predetermined volume of fresh solvent from tank
1, and the lenses in this same batch of trays 10 is
contacted with this second volume of solvent for a
predetermined time, whereby additional extractables
not removed by the first volume of solvent are
dissolved in this fresh volume of solvent. Optionally,
the batch of devices in trays 10 may be subjected to
one or more additional treatments with fresh solvent
if desired. The solvent in tank 2 is not drained from
tank 2, but is used for an initial rinse for the
following third batch of lenses. After the level of
extractables in the devices in frays 10 has been
reduced to a desired level, trays 10 may be
transferred to tank 7. Tank 7 is filled with water or
an aqueous solution, such as a buffered saline
solution, through supply line 8, so as to immerse all
trays 10 in the water or aqueous solution. The water
or aqueous solution serves to rinse solvent from the
devices, and thus, a water-miscible organic solvent is
preferred so that it can easily be removed from the
devices. Also, in the case of hydrogel copolymers, the
water or aqueous solution is absorbed by the devices
and replaces any organic solvent contained in the
polymeric material. Stated differently, the water or
aqueous solution flushes solvent from the devices.
Tank 7 may optionally be provided with agitation,
similar to tank 2, to facilitate circulation of the
water or aqueous solution about the devices in trays
10. After a predetermined period of time, the water or
aqueous solution is drained through line 9.
Preferably, this batch of devices is subjected to at
least one more treatment with water or aqueous
solution in tank 7.Subsequently, the trays 10 may be
removed from tank 7 for additional processing. For
example, in the case of contact lenses, the lenses can
be packaged and sterilized. Figure 2 illustrates
schematically an apparatus and process for carrying
out the invention according to various additional
preferred embodiments. Fresh solvent, for example,
isopropanol, is stored in vessel 15. The solvent is
pumped through line 25 to tank 11. Solvent from tank
11 flows through line 2 1 to tank 12. Gravity feed may
be used for line 21, or a pump may optionally be
provided. Solvent from tank 12 flows through line 22
to tank 13. For the illustrated embodiment, tank 13 is
the most downstream tank in the series of tanks, and
solvent from tank 13 flows through line 23. 



Solvent from line 23 may be discarded, or, as
illustrated in Figure 1, this solvent may be received
in purification device 19 to remove the extractables
therefrom; purified solvent may then be returned to
vessel 15. As illustrated in Figure 1, tank 13
contains a batch of polymeric biomedical devices, for
example, contact lenses. In the illustrated
embodiment, this batch of contact lenses is composed
of several frays 10 stacked vertically, each tray
containing multiple contact lenses. In tank 13, this
tray 10 of lenses is immersed in the isopropanol.
After a predetermined time, trays 10 are transferred
to tank 12, where the contact lenses in the frays are
again immersed in isopropanol. The solvent in tank 12
will have a higher purity (i.e., contain less
extractibles from extraction of prior contact lenses)
than solvent in tank 13. After a predetermined time,
frays 10 are then transferred to tank 11, where the
contact lenses in the frays are immersed in
isopropanol. The solvent in tank 11 will have a higher
purity level than solvent in tank 12. From tank 11,
the frays 10 are transferred to vessel 17. Vessel 17
is filled with water or an aqueous solution, such as a
buffered saline solution, so as to immerse all frays
10 in the water or aqueous solution. Accordingly, the
arrows in Figure 1 illustrate the transport of the
batch of contact lenses in frays 10, this direction
being opposite the direction of the circulation of
solvent through the series of tanks. The processing of
batches of devices is preferably relatively
continuous. Thus, immediately after frays 10 are
transported from tank 13 to tank 12, a new set of
frays may be placed in tank 13. The solvent in tanks
11, 12 and 13 may be agitated to enhance its
circulation inthe tank and about the trays 10. As in
conventional extraction processes, the solvent
penetrates the devices and dissolves various
extractables within the devices, such as unreacted
monomers and oligomers, while the batches of devices
are immersed in the solvent in the various extraction
tanks. The process provides uniform extraction
efficiency among multiple batches of extracted lenses.
The purity level of the solvent in each extraction
tank remains relatively constant, such that each batch
of lenses is subjected to solvent with similar purity
in each of the tanks. As illustrated in Figure 1, tank
11 may be provided with a circulation pump on line 31.
Similarly, tank 12 and tank 13 may be provided with
circulation line 32 and line 33, respectively. These
circulation lines help to ensure that the isopropyl
alcohol is circulated within the tank to improve the
extraction efficiency and to maintain a consistent
solvent concentration within each entire tank. It is
noted, however, that in starting up this process, the
first several batches of lenses will be exposed to
solvent with less impurities. After the process
reaches a steady-state, the purity level of the
solvent in each tank will remain relatively constant.
Additionally, the process of this invention results in
further reductions in the amount of solvent required
to remove extractables from a given number of
polymeric biomedical devices, thereby offering cost
reduction and improvements in process efficiencies, as
compared with the process in WO 03/082367. Vessel 17
is filled with water or an aqueous solution, such as a
buffered saline solution, through supply line 28, so
as to immerse all trays in the water or aqueous
solution. The water or aqueous solution serves to
rinse solvent from the devices, and thus, a
water-miscible organic solvent is preferred so that it
can easily be removed from the devices. Also, in the
case of hydrogel copolymers, the water or aqueous
solution is absorbed by the devices and replaces any
organic solvent contained in the polymeric material.
Stated differently, the water or aqueous solution
flushes solvent from the devices. Vessel 17 may
optionally be provided with agitation, similar to the
extraction tanks, to facilitate circulation of the
water or aqueous solution about the devices in trays
10. After a predetermined period of time, the water or
aqueous solution is drained through line 29.
Preferably, this batch of devices is subjected to at
least one more treatment with water or aqueous
solution in vessel 17. Subsequently, the trays 10 may
be removed from vessel 17 for additionalprocessing.
For example, in the case of contact lenses, the lenses
can be packaged and sterilized. Illustrative process
conditions are as follows. First, each tank may be
sized to hold 100 contract lenses, with a flow rate of
isopropanol of 0.33 liter/hour, and a holding time in
each tank of 55 minutes. Second, each tank may be
sized to hold 300 contract lenses, with a flow rate of
isopropanol of 1 liter/hour, and a holding time in
each tank of 55 minutes. Third, each tank may be sized
to hold 750 contract lenses, with a flow rate of
isopropanol of 2.5 liters/hour, and a holding time in
each tank of 55 minutes. Of course, a person skilled
in the art, given the present description, can readily
optimize the process conditions for biomedical devices
requiring various extraction levels. Preferably, the
tanks and solvent therein are maintained at room
temperature. However, if desired, the solvent may be
heated. As used herein, the term "fresh solvent" is
inclusive of solvent that was previously used for
extraction but purified to remove extractables
therefrom. Representative purification devices include
a packed bed or fluidized bed containing an adsorbing
agent, such as activated carbon. Such methods of
removing extractables from a solvent are disclosed in
US Patent No. 6,423,820 (Ayyagari et al.), the
disclosure of which is incorporated herein by
reference. Various trays for holding the devices are
known in the art. Generally, the trays should retain
the lenses or devices so they are not misplaced during
extraction, and the trays should permit good
circulation of solvent about the lenses or devices.
Representative trays are described in US Patent No.
6,581,761 (Stafford et al.), and WO 03/082367 (Indra
et al., US Application Serial No. 10/392,741, filed
March 19, 2003), the disclosures of which are
incorporated herein by reference. Having thus
described the preferred embodiment of the invention,
those skilled in the art will appreciate that various
modifications, additions, and changes may be made
thereto without departing from the spirit and scope of
the invention, as set forth in the following claims.
We claim:1. A process for producing polymeric
biomedical devices, comprising: contacting a batch of
the devices containing extractables therein with a
first 



volume of solvent to remove some extractables from
said batch of the devices, wherein the first volume of
solvent, prior to contacting the batch of devices,
includes extractables from a prior batch of devices;
separating the batch of the devices from the first
volume of solvent that contains said some extractables
from said batch of the devices; contacting said batch
of the devices with a second volume of solvent having
a higher purity than said first volume, to remove
additional extractables from said batch of the
devices; and separating the batch of the devices from
the second volume of solvent that contains said
additional extractables. 2. The process of claim 1,
wherein the batch of the devices is immersed in the
first and second volumes of solvent. 3. The process of
claim 1, wherein the solvent comprises isopropanol. 4.
The process of claim 1, wherein said devices are
ophthalmic biomedical devices. 5. The process of claim
4, wherein said devices are ophthalmic lenses. 6. The
process of claim 5, wherein said devices are contact
lenses. 7. The process of claim 6, wherein the contact
lenses are composed of a silicone hydrogel copolymer.
8. The process of claim 1, wherein the devices are
composed of a silicone hydrogel copolymer. 9. The
process of claim 1, optionally comprising contacting
said batch of the devices with a third volume of fresh
solvent to remove additional extractables from said
batch of the devices. 10. The process of claim 1,
further comprising, following solvent extraction,
contacting said batch of the devices with water or an
aqueous solution, whereby water replaces solvent
remaining in the devices. 11. The process of claim 10,
wherein the batch of the devices are contacted with
fresh water or fresh aqueous solution several times.
12. The process of claim 1, wherein the first volume
of solvent separatedfrom the batch of the devices is
purified to remove extractables therefrom. 13. The
process of claim 1, wherein the second volume of
solvent separated from the batch of the devices is
used, without purification, to remove extractables
from a subsequent batch of devices. 14. The process of
claim 1, comprising: circulating a solvent through
tanks connected in series, wherein fresh solvent is
received in a first tank in the series and the solvent
is then circulated to at least one tank downstream of
the first tank; and contacting a batch of the devices
containing extractables therein with the solvent in
the series of tanks to remove extractables from the
devices, wherein the batch of the devices is contacted
with the solvent in said at least one downstream tank
and then contacted with the solvent in said first
tank. 15. The process of claim 14, comprising:
circulating a solvent through tanks connected in
series, wherein fresh solvent is received in a first
tank in the series and the solvent is then circulated
to a second tank and a third tank downstream of the
first tank; and contacting a batch of the devices
containing extractables therein with the solvent in
the series of tanks to remove extractables from the
devices, wherein the batch of the devices is contacted
with the solvent in said third tank, then with the
solvent in said second tank, and then with the solvent
in said first tank. 16. A process comprising:
circulating a solvent through tanks connected in
series, wherein fresh solvent is received in a first
tank in the series and the solvent is then circulated
to at least one tank downstream of the first tank; and
extracting polymeric biomedical devices in the series
of tanks, wherein the devices are transported through
the series of tanks in a direction opposite of
circulation of solvent. 17. The process of claim 16,
wherein fresh solvent is received in a first tank in
the series and the solvent is then circulated to a
second tank and a third tank downstream of the first
tank; and the devices are extracted sequentially in
the third, second and first tanks. 18. A process for
producing polymeric biomedical devices,
comprising:contacting a batch of the devices
containing extractables therein with a first volume of
solvent to remove some extractables from said batch of
the devices, wherein the first volume of solvent,
prior to contacting the batch of devices, includes
extractables from a prior batch of devices; separating
the batch of the devices from the first volume of
solvent that contains said some extractables from said
batch of the devices; contacting said batch of the
devices with a second volume of fresh solvent, to
remove additional extractables from said batch of the
devices; and separating the batch of the devices from
the second volume of solvent that contains said
additional extractables. 


