
PEPTIDE-CYTOTOXICCONJUGATES FIELD OF THE INVENTION The
present invention relates to therapeutic compositions
and their use in the treatment of disease states. More
particularly, the present invention provides
compounds, compositions and methods for treating
disease or condition states associated with aberrant
or undesirable cellular proliferation, migration
and/or physiological activity. BACKGROUNDOF THE
INVENTION Most cytotoxic drugs exhibit undesirable
toxic side effects due to their lack of selective
action toward the tissues or cells requiring
therapeutic effect. Various approaches have been
pursued to achieve the selective delivery of cytotoxic
agents to a target cell type. Using biological
receptor ligands as carriers of drugs to target these
drugs to the cells of interest can reduce toxic
side-effects and greatly improve the efficiency drug
delivery. For example, International Patent
Publication No. WO97/19954 discloses conjugates of an
anthracycline cytotoxic agent such as doxorubicin with
a peptide hormone such as LHRH, bombesin or
somatostatin. The cytotoxic agent is covalently
attached to the peptide via a linker of formula:
-C(O)-(CHi)n-C(O)- wherein n = 0 - 7. Similarly,
European Patent Application No. EP 1 118 336 discloses
conjugates of somatostatin analogs, e.g., octreotide,
lanreotide and vapreotide, and a cytotoxic drug, such
as paclitaxel, doxorubicin or camptothecin, through a
spacer wherein the spacer is also indicated to have
the structure: -C(O)-(CHi)n-C(O)- wherein n =O- 7.
U.S. Patent Application Publication No. 2002/0115596
discloses conjugates of cytotoxic agents and
oligopeptides in which the amino acid sequences of the
peptides are indicated to be cleaved preferentially by
free prostate specific antigen. Such conjugates are
said to be useful for the treatment of prostate cancer
and benign prostatic hyperplasia. U.S. Patent
Application Publication No. 2003/0064984 discloses
conjugates of cytotoxic analogs of CC-1065 and the
duocarmycins with cleavable linker arms and a
targeting agent such as an antibody or a peptide. The
cytotoxic analogs are indicated to be released upon
cleavage of the linker.International Patent
Application No. WO02/34237 discloses conjugates of
active agents covalently attached directly to a
polypeptide. The polypeptide is said to stabilize the
active agent, e.g., in the stomach, through
conformational protection. International Patent
Application No. WO04/093807 discloses targeted
cytotoxic compounds conjugated with a ligand of a
biological target. There remains, however, a
significant need for targeted cytotoxic drugs with
improved properties with respect to targeting
specificity, systemic toxicity and pharmacokinetics.
SUMMARYOF THE INVENTION The instant invention provides
targeted cytotoxic compounds comprising a cytotoxic
moiety bound to a targeting moiety. The targeting
moiety is, for example, a ligand of a biological
receptor. Particular advantages of the compounds of
the invention and uses thereof as treatments of tumors
and cancers include, but are not limited to, a).
lessened toxic side effects; b). increased efficacy of
treatment due to ability to administer higher doses,
extend term of treatment, increase frequency of dosing
and/or to localize and increase the drug concentration
within the target cells; and/or c). decreased
complications from multi-drug resistance; or any
combination thereof. The application of targeted
cytotoxic compounds is contemplated to aid in the
treatment of a number of cancerous diseases or
conditions. For example, treatment of tumors or
cancers which over-express somatostatin receptors are
contemplated to be targeted and treated by native
somatostatin, i.e.,
H-Ala-Gly-Cys-Lys-Asn-Phe-Phe-Trp-Lys-
Thr-Phe-Thr-Ser-Cys-OH and/or fragments or analogs
thereof, complexed with particular cytotoxic moieties.
Such cancers include, but are not limited to,
neuroendocrine tumors (e.g., carcinoid tumors,
neuroblastomas, gastrinomas, insulinomas, medullary
thyroid cancers or merckel cell tumors), breast cancer
carcinomas, lymphomas (Hodgkin's and non- Hodgkin's),
leukemias, small cell lung cancers (SCLC), hepatomas,
melanomas and renal carcinomas, all of which are known
to exhibit increased levels of somatostatin type-2
receptor (SSTR-2). Prostate carcinomas and sarcomas
are exemplary types of cancer whichover-express
somatostatin type-1 receptor, SSTR-I; in addition
prostate cancers are also known to exhibit high levels
of somatostatin type-4 receptor (SSTR-4). Pituitary
adenomas exhibit increased levels of somatostatin
type-5 receptor (SSTR-5). (See, Reubi, J. C. et al,
Eur. J. Nucl. Med. Mod. Imaging, 2002, 29(7):855-62;
Schally, A. V. et al, Life Sci., 2003, 72(21
):2305-20; Hansson, J. et al, Prostate, 2002,
53(l):50-9; and Reubi, J. C. et al, Eur. J. Nucl.
Med., 2001, 28(7):836-46.) Additional cancers or
tumors which may be treated using compounds or
compositions of the invention include, but are not
limited to, adrenal medullary tumors
(pheochromocytoma, neuroblastoma, ganglioneuroma),
gastroenteropancreatic (GEP) tumors (glucagonoma,
vasoactiveintestinal polypeptide secreting tumor
(VIPoma), non-functioning GEP tumors), paraganglioma,
pituitary adenoma, astrocytomas, benign and malignant
bone tumors, differentiated thyroid carcinoma
(papillary, follicular, Hurthle cell), meningioma, and
non-small cell lung cancer (see Society of Nuclear
Medicine Procedure Guideline for Somatostatin Receptor
Scintigraphy with In-111 Pentetreotide, Version 1.0,
February 2001). Additional conditions or diseases
benefiting from application of the compounds of the
invention include but are not limited to autoimmune
diseases (Graves' disease, Graves' opthalmopathy),
bacterial pneumonia, cerebrovascular accident, fibrous
dysplasia, granulomas (tuberculosis, sarcoid) and
radiation pneumonitis (see Society of Nuclear Medicine
Procedure Guideline for Somatostatin Receptor
Scintigraphy with In-111 Pentetreotide, Version 1.0,
February 2001).. Thus, the ability to target
particular SSTR types with particular somatostatin
analogs conjugated to cytotoxic moieties would aid in
the treatment of the foregoing cancerous conditions.
In a similar fashion, tumors over-expressing bombesin
receptors would benefit from the application of
targeted cytotoxic compounds containing native
bombesin, i.e. Pyr-Gln-
Arg-Leu-Gly-Asn-Gln-Trp-Ala-Val-Gly-His-Leu-Met-NI-h
and/or fragments or analogs thereof. Such cancers
include, but are not limited to, breast cancer,
prostate cancer, lung 



cancer, small cell lung cancer, gastrinomas and renal
cell carcinomas (See, Reubi, J. C , et al, Clin. Can.
Res., 2002, 8(4):1 139-46). The instant invention also
provides cytotoxic peptide conjugates useful for
treating angiogenic and/or proliferative conditions.
For example, the compounds of the invention may remedy
conditions associated with newly formed nascent blood
vessels expressing highlevels of SSTR-2 (See, van
Hagen, et al, Eur. J. Endocrinol., 2000,
143(Suppl.l):S43-51). Conditions associated with the
formation of new blood vessels contemplated as targets
for the compounds of the instant invention include,
but are not limited to, angiogenesis, proliferative
diabetic retinopathy, cystic macular odema, rheumatoid
arthritis, endometriosis, restenosis and psoriasis. In
a first aspect of the invention, the cytotoxic moiety
and targeting moiety are described by Formula IA:
A-B-C-E (IA) wherein: A is camptothecin or a
derivative thereof; B is rvAbu, rvAhp, rvAla, rvAnc,
rvApn, rvArg, rvAsp, rvCha, rvDap(Z), rvGlu, rvGly,
rvPhe, or rvVal or deleted; C is D'-D 2-D3-D4 wherein
D1 is glutaryl, succinyl or deleted; D2 is (Doc)m
wherein m is, independently for each occurrence
thereof, 4, 5 or 6 or [Peg]cwherein x is,
independently for each occurrence thereof, 0-100; D3
is (Aepa)n wherein n is, independently for each
occurrence thereof, 0 or 1; and D4is D-Phe or
Lys-D-Tyr-D-Tyr; E is a somatostatin analog of the
formula c(Cys-A2-A3-D-Trp-Lys-A6-Cys)-A8-R wherein A2
is Phe or deleted; A3 is Phe, 3-(I)Tyr or Tyr, A6 is
Abu, Thr or deleted; A8 is Thr or deleted; and R is
NH2 or OH; or a pharmaceutically acceptable salt
thereof. A first embodiment of the first aspect of the
invention features compounds of Formula (IA) having a
camptothecin moiety selected from the group consisting
of:- 5 -; and wherein the dashed line "- " in the
above indicates the point of attachment of the
camptothecin moiety to a second moiety, e.g., a linker
or peptide. A second embodiment of the first aspect of
the invention features compounds according to Formula
(IA) wherein the targeting moiety is native
somatostatin or a fragment and/or analog thereof
according to any one of the following formulae:
H-Ala-Gly-Cys-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Phe-Thr-Ser-
Cys-OH (Native SRIF) (SEQ ID NO:1);
c(Cys-3-(I)Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID
NO:2); c(Cys-Phe-Phe-D-Trp-Lys-Thr-Cys)-NH2 (SEQ ID
NO:3); or c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID
NO:4) or a pharmaceutically acceptable salt thereof. A
third embodiment of the first aspect of the invention
features any one of the following compounds:
Camptothecin-rvGly-Glut-(Doc)6-Lys-D-Tyr-D-Tyr-c(Cys-3
-(I)Tyr-D-Trp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO:2);
Camptothecin-rvGly-Glut-(Doc)4-Lys-D-Tyr-D-Tyr-c(Cys-3
-(I)Tyr-D-Trp-Lys-Abu- Cys)-Thr-NH 2 (SEQ ID NO: 2);
Camptothecin-rvGly-Glut-(Doc)4-Lys-D-Tyr-D-Tyr-c(Cys-P
he-Phe-D-Trp-Lys-Thr- CyS)-NH2 (SEQ ID NO: 3);
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH (SEQ ID NO: 4);
Camptothecin-rvArg-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvDap(Z)-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-
D-Trp-Lys-Abu-Cys)- Thr-NH 2 (SEQ ID NO: 4);
Camptothecin-rvCha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvPhe-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvApn-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvAbu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvAla-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvVal-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-Glut-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Ly
s-Abu-Cys)-Thr-NH 2 (SEQ ID NO: 4);
Camptothecin-rvAnc-Suc-(Doc)4-Aepa-D-Phe-cyclo(Cys-Tyr
-D-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvAhp-Suc-(Doc)4-Aepa-D-Phe-cyclo(Cys-Tyr
-D-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4); or
SN38-rvGly-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-A
bu-Cys)-Thr-NH 2 (SEQ ID NO: 4); 



or a pharmaceutically acceptable salt thereof. A
fourth embodiment of the first aspect of the invention
features any one of the following compounds:
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvCha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvAbu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvAla-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvVal-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvAnc-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr-NH 2 (SEQ ID NO: 4);
SN38-rvGly-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-A
bu-Cys)-Thr-NH 2 (SEQ ID NO: 4); or or a
pharmaceutically acceptable salt thereof. A fifth
embodiment of the first aspect of the invention
features any one of the following compounds:
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvCha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvAbu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
SN38-rvGly-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-A
bu-Cys)-Thr-NH 2 (SEQ ID NO: 4); or or a
pharmaceutically acceptable salt thereof. A sixth
embodiment of the first aspect of the invention
features
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvCha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
SN38-rvGly-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-A
bu-Cys)-Thr-NH2 (SEQ ID NO: 4); or or a
pharmaceutically acceptable salt thereof. A seventh
embodiment of the first aspect of the invention
features the compound:
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NHb (SEQ ID NO: 4); or a
pharmaceutically acceptable salt thereof. An eighth
embodiment of the first aspect of the invention
features the compound:
Camptothecin-rvCha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4); or a
pharmaceutically acceptable salt thereof. A ninth
embodiment of the first aspect of the invention
features the compound:
SN38-rvGly-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-A
bu-Cys)-Thr-NH (SEQ ID NO: 4); or a pharmaceutically
acceptable salt thereof. In a second aspect of the
invention, the cytotoxic moiety and targeting moiety
are described by Formula IB: A-B-C-E (IB) wherein: A
is camptothecin or a derivative thereof; B is rvD-Abu,
rvD-Ala, rvD-Arg, rvD-Asp, rvD-Cha, rvD-Dap(Z),
rvD-Glu, rvD-Phe, or rvD-Val or deleted; C is D D -
-D4 wherein D1 is glutaryl, succinyl or deleted; D2 is
(Doc)m wherein m is, independently for each occurrence
thereof, 4, 5 or 6 or [Peg]x wherein x is,
independently for each occurrence thereof, 0-100; D3
is (Aepa)n wherein n is, independently for each
occurrence thereof, 0 or 1; and D4is D-Phe or
Lys-D-Tyr-D-Tyr;E is a somatostatin analog of the
formula c(Cys-A2-A3-D-Trp-Lys-A6-Cys)-A8-R wherein A2
is Phe or deleted; A3 is Phe, 3-(I)Tyr or Tyr, A6 is
Abu, Thr or deleted; A8 is Thr or deleted; and or a
pharmaceutically acceptable salt thereof. A first
embodiment of the second aspect of the invention
features compounds of Formula (IB) having a
camptothecin moiety selected from the group consisting
of:and wherein the dashed line "- " in the above
indicates the point of attachment of the camptothecin
moiety to a second moiety, e.g., a linker or peptide.
A second embodiment of the second aspect of the
invention features compounds according to Formula (IB)
wherein the targeting moiety is native somatostatin or
a fragment and/or analog thereof according to any one
of the following formulae:
H-Ala-Gly-Cys-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Phe-Thr-Ser-
Cys-OH (Native SRIF) (SEQ ID NO:1);
c(Cys-3-(I)Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH 2 (SEQ ID
NO:2); c(Cys-Phe-Phe-D-Trp-Lys-Thr-Cys)-NH2 (SEQ ID
NO:3); or 



c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO:4) or
a pharmaceutically acceptable salt thereof.A third
embodiment of the second aspect of the invention
features any one of the following compounds:
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)- TIu-NH (SEQ ID NO: 4);
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvD-Arg-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvD-Dap(Z)-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Ty
r-D-Trp-Lys-Abu-Cys)- Thr-NH. (SEQ ID NO: 4);
Camptothecin-rvD-Cha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvD-Phe-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvD-Abu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)- Thr-NH 2 (SEQ ID NO: 4);
Camptothecin-rvD-Val-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvD-Ala-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvDAsp-Suc-(Peg3)3-Aepa-DPhe-c(Cys-Tyr-DT
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO:4);
Camptothecin-rvDAsp-Suc-Pegn-Aepa-DPhe-c(Cys-Tyr-DTrp-
Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO:4); or
Camptothecin-rvDGlu-Suc-(Doc)4-Aepa-DPhe-c(Cys-Tyr-DTr
p-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO:4); or a
pharmaceutically acceptable salt thereof. A fourth
embodiment of the second aspect of the invention
features any one of the following compounds:
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)- Thr-NH. (SEQ ID NO: 4);
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvD-Cha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH (SEQ ID NO: 4);
Camptothecin-rvD-Abu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)- 4);
Camptothecin-rvD-Ala-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH (SEQ ID NO: 4);
Camptothecin-rvD-Val-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvDAsp-Suc-(Peg3)3-Aepa-DPhe-c(Cys-Tyr-DT
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID N0:4);
Camptothecin-rvDAsp-Suc-Pegn-Aepa-DPhe-c(Cys-Tyr-DTrp-
Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO:4); or
Camptothecin-rvDGlu-Suc-(Doc)4-Aepa-DPhe-c(Cys-Tyr-DTr
p-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO:4); or a
pharmaceutically acceptable salt thereof. A fifth
embodiment of the second aspect of the invention
features any one of the following compounds:
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)- Thr-NH 2 (SEQ ID NO: 4);
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-T f -Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvD-Cha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvD-Abu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)- Thr-NH 2 (SEQ ID NO: 4);
Camptothecin-rvDAsp-Suc-(Peg3)3-Aepa-DPhe-c(Cys-Tyr-DT
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO:4);
Camptothecin-rvDAsp-Suc-Peg
p-Aepa-DPhe-c(Cys-Tyr-DTrp-Lys-Abu-Cys)-Thr- NH2 (SEQ
ID NO:4);
orCamptothecin-rvDGlu-Suc-(Doc)4-Aepa-DPhe-c(Cys-Tyr-D
Trp-Lys-Abu-Cys)-Thr- NH (SEQ ID NO:4); or a
pharmaceutically acceptable salt thereof. A sixth
embodiment of the second aspect of the invention
features
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)- Thr-NH 2 (SEQ ID NO: 4);
Camptothecin-rvD-Cha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4);
Camptothecin-rvDAsp-Suc-(Peg3)3-Aepa-DPhe-c(Cys-Tyr-DT
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO:4);
Camptothecin-rvDAsp-Suc-Peg
p-Aepa-DPhe-c(Cys-Tyr-DTrp-Lys-Abu-Cys)-Thr- NH2 (SEQ
ID NO:4); or
Camptothecin-rvDGlu-Suc-(Doc)4-Aepa-DPhe-c(Cys-Tyr-DTr
p-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO:4); or a
pharmaceutically acceptable salt thereof. A seventh
embodiment of the second aspect of the invention
features the compound:
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)- Thr-NH 2 (SEQ ID NO: 4); or a
pharmaceutically acceptable salt thereof. An eighth
embodiment of the second aspect of the invention
features the compound:
Camptothecin-rvD-Cha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4); or a
pharmaceutically acceptable salt thereof. 



A ninth embodiment of the second aspect of the
invention features the compound:
Camptothecin-rvDAsp-Suc-(Peg3)3-Aepa-DPhe-c(Cys-Tyr-DT
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO:4); or a
pharmaceutically acceptable salt thereof. A tenth
embodiment of the second aspect of the invention
features the compound:
Camptothecin-rvDAsp-Suc-Pegn-Aepa-DPhe-c(Cys-Tyr-DTrp-
Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO:4); or a
pharmaceutically acceptable salt thereof. An eleventh
embodiment of the second aspect of the invention
features the compound:
Camptothecin-rvDGlu-Suc-(Doc)4-Aepa-DPhe-c(Cys-Tyr-DTr
p-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO:4); or a
pharmaceutically acceptable salt thereof.The compounds
according to Formulae IA and IB of the invention are
featured as substantially pure compounds.
Substantially pure compounds are compounds which are
determined to contain approximately 98% or greater of
identical molecules according to Formulae IA or IB
with approximately 2% or less of non-identical
molecules, i.e., impurities, partially completed
molecules, intermediate molecules or enatiomeric
forms. Of course, substantially pure compounds include
those compounds containing approximately 99%, 99.5%,
99.8% or 99.9% or greater of identical molecules with
approximately 1%, 0.5%, 0.2%, or 0.1% or less of
non-identical molecules. Substantially pure compounds
are also contemplated to include those compounds
containing 100% identical molecules. In a third
aspect, the invention features a mixture of compounds
of Formulae LA and IB wherein the rv amino acid linker
occurs in the D form (Formula IB) in some compounds in
the mixture and in the L form (Formula IA) in some
compounds in the mixture. The mixture comprises,
weight/weight, about 2:98, about 5:95, about 10:90,
about 15:85, about 20:80, about 25:75, about 30:70,
about 35:65, about 40:60, about 45:50, about 50:50,
about 55:45, about 60:40, about 65:25, about 70:30,
about 75:25, about 80:20, about 85:15, about 90:10,
about 95:5, about 97:3 or even about 98:2 compounds in
the mixture wherein the rv amino acid linker occurs in
the D form (Formula IB) and in the L form (Formula
IA), respectively. Exemplary mixtures include, but are
not limited to, mixtures of compounds
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof, or
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof. The
compounds according to Formulae IA and IB of the third
aspect of the invention are featured as substantially
pure compounds within the mixture. Substantially pure
compounds are compounds which are determined to
contain approximately 98% or greater of identical
molecules according to Formulae IA or IB with
approximately 2% or less of nonidentical molecules,
i.e., impurities, partially completed molecules,
intermediate molecules or enantiomeric forms. Of
course, substantially pure compounds include those
compounds containing approximately 99%, 99.5%, 99.8%
or 99.9% or greater of identical molecules
withapproximately 1%, 0.5%, 0.2%, or 0.1% or less of
non-identical molecules. Substantially pure compounds
are also contemplated to include those compounds
containing 100% identical molecules. In a first
embodiment of the third aspect of the invention, the
mixture comprises
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof. In
one aspect of the first embodiment of the third aspect
of the invention, the mixture comprises, by weight
percentage, about 44:56, about 58:42, about 87:13,
about 88:12, about 97:3, or about 98:2 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-
Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 44:56 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 58:42 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptotherin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 87:13 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 88:12 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 97:3 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2(SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 98:2 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) a or a
pharmaceutically acceptable salt of each thereof,
respectively. In a second embodiment of the third
aspect of the invention, the mixture comprises,
weight/weight,
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-
D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof. In
yet another aspect, the mixture comprises,
weight/weight, about 80:20, about 85:15, about 87:13,
about 88:12, about 90:10, about 95:5, about 97:3,
about 98:2 or about 98:2 of 



Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 80:20 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 85:15 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 87:13 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 88:12 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-LysAbu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight about 90:10 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 95:5 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 97:3 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In yet another aspect, the mixture
comprises, weight/weight, about 98:2 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In a fourth aspect, the invention
features a pharmaceutical composition comprising a
therapeutically effective amount of a substantially
pure compound of Formula (IA), a substantially pure
compound of Formula (IB) or a mixture of substantially
pure compounds of Formulae (IA) and (IB) according to
any one of the aforementioned embodiments, or a
pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier. In a fifth
aspect, the invention features a method of treating a
disease or condition in a subject in need thereof
comprising administering a therapeutically effective
amount of a substantially pure compound of Formula
(IA), a substantially pure compound of Formula (IB) or
a mixture of substantially pure compounds of Formulae
(IA) and (IB) according to any one of the
aforementioned embodiments, a pharmaceutically
acceptable salt thereof, or a pharmaceutical
composition as described above, wherein the disease or
condition is characterized by undesired proliferation
of cells that express one or more
somatostatinreceptors. In another embodiment, the
somatostatin receptor is a type-2 somatostatin
receptor. In a sixth aspect, the invention features a
method of decreasing tumor size in a subject in need
thereof comprising administering a therapeutically
effective amount of a substantially pure compound of
Formula (IA), a substantially pure compound of Formula
(IB) or a mixture of substantially pure compounds of
Formulae (IA) and (IB) according to any one of the
aforementioned embodiments, a pharmaceutically
acceptable salt thereof, or a pharmaceutical
composition as described above, wherein the
therapeutically effective amount is that amount which
decreases the size of the tumor in the subject or a
pharmaceutical composition thereof. In a seventh
aspect, the invention features a method of inhibiting
the undesired proliferation of tumor cells in a
subject in need thereof comprising patient comprising
administering a therapeutically effective amount of a
substantially pure compound of Formula (IA), a
substantially pure compound of Formula (IB) or a
mixture of substantially pure compounds of Formulae
(IA) and (IB) according to any one of the
aforementioned embodiments, a pharmaceutically
acceptable salt thereof, or a pharmaceutical
composition as described above, wherein the
therapeutically effective amount is that amount which
inhibits the undesired proliferation of the tumor
cells in the subject or a pharmaceutical composition
thereof. In an eighth aspect, the invention features a
method of eliciting an agonist effect at a
somatostatin receptor in a subject in need thereof
comprising administering a therapeutically effective
amount of a substantially pure compound of Formula
(IA), a substantially pure compound of Formula (IB) or
a mixture of substantially pure compounds of Formulae
(IA) and (IB) according to any one of the
aforementioned embodiments, a pharmaceutically
acceptable salt thereof, or a pharmaceutical
composition as described above, wherein the
therapeutically effective amount is that amount which
elicits an agonist effect at a somatostatin receptor.
In a ninth aspect, the invention features a method of
eliciting an agonist effect at a somatostatin receptor
in a subject in need thereof comprising administering
a therapeutically effective amount of a substantially
pure compound of Formula (IA), a substantially pure
compound of Formula (IB) or a mixture of substantially
pure compoundsof Formulae (IA) and (IB) according to
any one of the aforementioned embodiments, a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above, wherein
the receptor is an SSTR type-2 receptor and the
agonist is an SSTR type-2 agonist. In a tenth aspect,
the invention features a method of eliciting an
agonist effect at a somatostatin receptor in a subject
in need thereof comprising administering a 



therapeutically effective amount of a substantially
pure compound of Formula (IA), a substantially pure
compound of Formula (IB) or a mixture of substantially
pure compounds of Formulae (IA) and (IB) according to
any one of the aforementioned embodiments, a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above, wherein
the agonist is an SSTR type-2 selective agonist. In an
eleventh aspect, the invention features a method of
eliciting an agonist effect at a somatostatin receptor
in a subject in need thereof comprising administering
a therapeutically effective amount of
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-
D-Trp-Lys-Abu-Cys)-Thr-NH (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above. In a
twelfth aspect, the invention features a method of
eliciting an agonist effect at a somatostatin receptor
in a subject in need thereof comprising administering
a therapeutically effective amount of
Camptothecin-rvCha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-
D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above. In a
thirteenth aspect, the invention features a method of
eliciting an agonist effect at a somatostatin receptor
in a subject in need thereof comprising administering
a therapeutically effective amount of
SN38-rvGly-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-
Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above. In a
fourteenth aspect, the invention features a method of
eliciting an agonist effect at a somatostatin receptor
in a subject in need thereof comprising administering
a therapeutically effective amount of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-
Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above.In a
fifteenth aspect, the invention features a method of
eliciting an agonist effect at a somatostatin receptor
in a subject in need thereof comprising administering
a therapeutically effective amount of
Camptothecin-rvD-Cha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-
Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH_ (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above. In a
sixteenth aspect, the invention features a method of
eliciting an agonist effect at a somatostatin receptor
in a subject in need thereof comprising administering
a therapeutically effective amount of a mixture
comprising Camptothecin-rvD-Asp-Suc-
(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2
(SEQ ID NO: 4) and
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt of each thereof, or a
pharmaceutical composition as described above. In a
seventeenth aspect, the invention features a method of
eliciting an agonist effect at a somatostatin receptor
in a subject in need thereof comprising administering
a therapeutically effective amount of a mixture
comprising Camptothecin-rvD-Glu-Suc-
(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH
(SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt of each thereof, or a
pharmaceutical composition as described above. In an
eighteenth aspect, the invention features a method of
eliciting an agonist effect at a somatostatin receptor
in a subject in need thereof comprising administering
a therapeutically effective amount of
Camptothecin-rvDAsp-Suc-(Peg3)3-Aepa-DPhe-c(Cys-
Tyr-DTrp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO:4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above. In a
nineteenth aspect, the invention features a method of
eliciting an agonist effect at a somatostatin receptor
in a subject in need thereof comprising administering
a therapeutically effective amount of
Camptothecin-rvDAsp-Suc-Peg p-Aepa-DPhe-c(Cys-Tyr-
DTrp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO:4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above. In a
twentieth aspect, the invention features a method of
eliciting an agonist effect at a somatostatin receptor
in a subject in need thereof comprising administering
atherapeutically effective amount of
Camptothecin-rvDGlu-Suc-(Doc)4-Aepa-DPhe-c(Cys-
Tyr-DTrp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO:4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above. In a
twenty-first aspect, the invention features a method
of treating a disease or condition in a subject in
need thereof, the method comprising administering a
therapeutically effective amount of a substantially
pure compound of Formula (IA), a substantially pure
compound of Formula (IB) or a mixture of substantially
pure compounds of Formulae (IA) and (IB) according to
any one of the aforementioned embodiments, a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above, wherein
the disease or condition is characterized by undesired
proliferation of cells that express one or more
somatostatin-type receptors, such as tumor or cancer
cells. Exemplary diseases or conditions include, but
are not limited to, neuroendocrine tumors, fibrosis,
benign prostatic hyperplasia, atherosclerosis,
restenosis, breast cancer, colon cancer, pancreas
cancer, prostate cancer, lung cancer, small cell lung
cancer, ovarian cancer, epidermal cancer,
non-Hodgkin's lymphoma, Hodgkin's lymphoma, leukemia,
and hematopoietic cancer. The cytotoxic peptide
conjugates of the instant application may also be used
to treat adrenal medullary tumors (pheochromocytoma,
neuroblastoma, ganglioneuroma), gastroenteropancreatic
(GEP) tumors (glucagonoma, vasoactiveintestinal
polypeptide secreting tumor (VIPoma), non-functioning
GEP tumors), paraganglioma, pituitary ademona,
astrocytomas, benign and malignant bone tumors,
differentiated thyroid carcinoma (papillary,
follicular, Hurthle cell), meningioma, and non-small
cell lung cancer. In another aspect, the rumor or
cancer is breast cancer. In yet another aspect, the
tumor or cancer is small cell lung cancer. In yet
another aspect, the tumor or cancer is prostate
cancer. The cytotoxic peptide conjugates of the
instant application may also be used to treat
angiogenic and/or proliferative conditions associated
with the formation of nascent blood vessels which
include, but are not limited to, angiogenesis,
proliferative diabetic retinopathy, cystic macular
odema, rheumatoid arthritis, endometriosis, restenosis
and psoriasis. Additional conditions or diseases
benefiting from application of the compounds 



of the invention include but are not limited to
autoimmune diseases (Graves' disease, Graves'
opthalmopathy), bacterial pneumonia, cerebrovascular
accident, fibrous dysplasia, granulomas (tuberculosis,
sarcoid) and radiation pneumonitis.In a first
embodiment of the twenty-first aspect, the invention
features a method of treating a disease or condition
in a subject in need thereof, the method comprising
administering to the subject a therapeutically
effective amount of a compound of the formula
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr- NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above, wherein
the disease or condition is characterized by undesired
proliferation of cells that express one or more
somatostatin-type receptors such as tumor or cancer
cells. Exemplary diseases or conditions include, but
are not limited to, neuroendocrine tumors, fibrosis,
benign prostatic hyperplasia, atherosclerosis,
restenosis, breast cancer, colon cancer, pancreas
cancer, prostate cancer, lung cancer, small cell lung
cancer, ovarian cancer, epidermal cancer,
non-Hodgkin's lymphoma, Hodgkin's lymphoma, leukemia,
and hematopoietic cancer.
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-
Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above may also
be used to treat adrenal medullary tumors
(pheochromocytoma, neuroblastoma, ganglioneuroma),
gastroenteropancreatic (GEP) tumors (glucagonoma,
vasoactiveintestinal polypeptide secreting tumor
(VIPoma), non-functioning GEP tumors), paraganglioma,
pituitary ademona, astrocytomas, benign and malignant
bone tumors, differentiated thyroid carcinoma
(papillary, follicular, Hurthle cell), meningioma,
non-small cell lung cancer and the like. In another
aspect, the tumor or cancer is breast cancer. In yet
another aspect, the tumor or cancer is small cell lung
cancer. In yet another aspect, the tumor or cancer is
prostate cancer. In addition,
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp- Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described previously,
may also be used to treat angiogenic and/or
proliferative conditions associated with the formation
of nascent blood vessels which include, but are not
limited to, angiogenesis, proliferative diabetic
retinopathy, cystic macular odema, rheumatoid
arthritis, endometriosis, restenosis and psoriasis.
Additional conditions or diseases benefiting from
application of Camptothecin-rvAsp-Suc-(Doc)4-Aepa-
D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO:
4), a pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above include
but are not limited to, autoimmune diseases (Graves'
disease, Graves' opthalmopathy), bacterialpneumonia,
cerebrovascular accident, fibrous dysplasia,
granulomas (tuberculosis, sarcoid) and radiation
pneumonitis. In a second embodiment of the
twenty-first aspect, the invention features a method
of treating a disease or condition in a subject in
need thereof, the method comprising administering to
the subject a therapeutically effective amount is
Camptothecin-rvCha-Suc-
(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2
(SEQ ID NO: 4), a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition described
above, wherein the disease or condition is
characterized by undesired proliferation of cells that
express one or more somatostatin-type receptors, such
as tumor or cancer cells. Exemplary diseases or
conditions include, but are not limited to,
neuroendocrine tumors, fibrosis, benign prostatic
hyperplasia, atherosclerosis, restenosis, breast
cancer, colon cancer, pancreas cancer, prostate
cancer, lung cancer, small cell lung cancer, ovarian
cancer, epidermal cancer, non-Hodgkin's lymphoma,
Hodgkin's lymphoma, leukemia, and hematopoietic
cancer.
Camptothecin-rvCha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition described above may also be
used to treat adrenal medullary tumors
(pheochromocytoma, neuroblastoma, ganglioneuroma),
gastroenteropancreatic (GEP) rumors (glucagonoma,
vasoactiveintestinal polypeptide secreting tumor
(VIPoma), non-functioning GEP tumors), paraganglioma,
pituitary ademona, astrocytomas, benign and malignant
bone tumors, differentiated thyroid carcinoma
(papillary, follicular, Hurthle cell), meningioma,
non-small cell lung cancer and the like. In another
aspect, the tumor or cancer is breast cancer. In yet
another aspect, the tumor or cancer is small cell lung
cancer. In yet another aspect, the tumor or cancer is
prostate cancer. In addition, Camptothecin-rvCha-
Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr
-NH2 (SEQ ID NO: 4), a pharmaceutically acceptable
salt thereof, or a pharmaceutical composition as
described previously, may also be used to treat
angiogenic and/or proliferative conditions associated
with the formation of nascent blood vessels which
include, but are not limited to, angiogenesis,
proliferative diabetic retinopathy, cystic macular
odema, rheumatoid arthritis, endometriosis, restenosis
and psoriasis. Additional conditions or diseases
benefiting from applica tion of
Camptothecin-rvCha-Suc-(Doc)4-Aepa-D-Phe-c(Cy
s-Tyr-D-Trp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or
apharmaceutical composition described above include,
but are not limited to, autoimmune diseases (Graves'
disease, Graves' opthalmopathy), bacterial pneumonia,
cerebrovascular accident, fibrous dysplasia,
granulomas (tuberculosis, sarcoid) and radiation
pneumonitis. In a third embodiment of the twenty-first
aspect, the invention features a method of treating a
disease or condition in a subject in need thereof, the
method comprising administering to the subject a
therapeutically effective amount of a compound of the
formula:
SN38-rvGly-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-A
bu-Cys)-Thr-NH2 (SEQ ID NO: 4), a pharmaceutically
acceptable salt thereof, or a pharmaceutical
composition thereof, wherein the disease or condition
is characterized by undesired proliferation of cells
that express one or more somatostatin-type receptors,
such as tumor or cancer cells. Exemplary diseases or
conditions include, but are not limited to,
neuroendocrine tumors, fibrosis, benign prostatic
hyperplasia, atherosclerosis, restenosis, breast
cancer, colon cancer, pancreas cancer, prostate
cancer, lung cancer, small cell lung cancer, ovarian
cancer, epidermal cancer, non-Hodgkin's lymphoma,
Hodgkin's lymphoma, leukemia, and hematopoietic
cancer.
SN38-rvGly-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-A
bu-Cys)- Thr-NH2 (SEQ ID NO: 4), a pharmaceutically
acceptable salt thereof, or a pharmaceutical
composition thereof may also be used to treat adrenal
medullary tumors (pheochromocytoma, neuroblastoma,
ganglioneuroma), gastroenteropancreatic (GEP) tumors
(glucagonoma, vasoactiveintestinal polypeptide
secreting tumor (VIPoma), nonfunctioning GEP tumors),
paraganglioma, pituitary ademona, astrocytomas, benign
and 



malignant bone tumors, differentiated thyroid
carcinoma (papillary, follicular, Hurthle cell),
meningioma, non-small cell lung cancer and the like.
In another aspect, the tumor or cancer is breast
cancer. In yet another aspect, the tumor or cancer is
small cell lung cancer. In yet another aspect, the
tumor or cancer is prostate cancer. In addition,
SN38-rvGly-Suc-(Doc)4-
Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH 2 (SEQ
ID NO: 4), a pharmaceutically acceptable salt thereof,
or a pharmaceutical composition as described
previously, may also be used to treat angiogenic
and/or proliferative conditions associated with the
formation of nascent blood vessels which include, but
are not limited to, angiogenesis, proliferative
diabetic retinopathy, cystic macular odema, rheumatoid
arthritis, endometriosis, restenosis and psoriasis.
Additional conditions or diseases benefiting from
application of SN38-rvGly-
Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr
-NH2 (SEQ ID NO: 4), apharmaceutically acceptable salt
thereof, or a pharmaceutical composition thereof
include, but are not limited to, autoimmune diseases
(Graves' disease, Graves' opthalmopathy), bacterial
pneumonia, cerebrovascular accident, fibrous
dysplasia, granulomas (tuberculosis, sarcoid) and
radiation pneumonitis. In a fourth embodiment of the
twenty-first aspect, the invention features a method
of treating a disease or condition in a subject in
need thereof, the method comprising administering to
the subject a therapeutically effective amount of a
compound of the formula
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)- Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above, wherein
the disease or condition is characterized by undesired
proliferation of cells that express one or more
somatostatin-type receptors such as tumor or cancer
cells. Exemplary diseases or conditions include, but
are not limited to, neuroendocrine tumors, fibrosis,
benign prostatic hyperplasia, atherosclerosis,
restenosis, breast cancer, colon cancer, pancreas
cancer, prostate cancer, lung cancer, small cell lung
cancer, ovarian cancer, epidermal cancer,
non-Hodgkin's lymphoma, Hodgkin's lymphoma, leukemia,
and hematopoietic cancer.
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-
Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described above may also
be used to treat adrenal medullary tumors
(pheochromocytoma, neuroblastoma, ganglioneuroma),
gastroenteropancreatic (GEP) tumors (glucagonoma,
vasoactiveintestinal polypeptide secreting tumor
(VIPoma), non-functioning GEP tumors), paraganglioma,
pituitary ademona, astrocytomas, benign and malignant
bone tumors, differentiated thyroid carcinoma
(papillary, follicular, Hurthle cell), meningioma,
non-small cell lung cancer and the like. In another
aspect, the tumor or cancer is breast cancer. In yet
another aspect, the tumor or cancer is small cell lung
cancer. In yet another aspect, the tumor or cancer is
prostate cancer. In addition,
camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
Trp- Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described previously,
may also be used to treat angiogenic and/or
proliferative conditions associated with the formation
of nascent blood vessels which include, but are not
limited to, angiogenesis, proliferative diabetic
retinopathy, cystic macular odema, rheumatoid
arthritis, endometriosis, restenosis and psoriasis.
Additionalconditions or diseases benefiting from
application of Camptothecin-rvD-Asp-Suc-(Doc)4-
Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH 2 (SEQ
ID NO: 4), a pharmaceutically acceptable salt thereof,
or a pharmaceutical composition as described above
include, but are not limited to, autoimmune diseases
(Graves' disease, Graves' opthalmopathy), bacterial
pneumonia, cerebrovascular accident, fibrous
dysplasia, granulomas (tuberculosis, sarcoid) and
radiation pneumonitis. In a fifth embodiment of the
twenty-first aspect, the invention features a method
of treating a disease or condition in a subject in
need thereof, the method comprising administering to
the subject a therapeutically effective amount is
Camptothecin-rvD-Cha-
Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr
-NH2 (SEQ ID NO: 4), a pharmaceutically acceptable
salt thereof, or a pharmaceutical composition
described above, wherein the disease or condition is
characterized by undesired proliferation of cells that
express one or more somatostatin-type receptors, such
as tumor or cancer cells. Exemplary diseases or
conditions include, but are not limited to,
neuroendocrine tumors, fibrosis, benign prostatic
hyperplasia, atherosclerosis, restenosis, breast
cancer, colon cancer, pancreas cancer, prostate
cancer, lung cancer, small cell lung cancer, ovarian
cancer, epidermal cancer, non-Hodgkin's lymphoma,
Hodgkin's lymphoma, leukemia, and hematopoietic
cancer.
Camptothecin-rvD-Cha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp- Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition described above may also be
used to treat adrenal medullary tumors
(pheochromocytoma, neuroblastoma, ganglioneuroma),
gastroenteropancreatic (GEP) tumors (glucagonoma,
vasoactiveintestinal polypeptide secreting tumor
(VIPoma), non-functioning GEP tumors), paraganglioma,
pituitary ademona, astrocytomas, benign and malignant
bone tumors, differentiated thyroid carcinoma
(papillary, follicular, Hurthle cell), meningioma,
non-small cell lung cancer and the like. In another
aspect, the tumor or cancer is breast cancer. In yet
another aspect, the tumor or cancer is small cell lung
cancer. In yet another aspect, the tumor or cancer is
prostate cancer. In addition, Camptothecin-rvD-Cha-
Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr
-NH2 (SEQ ID NO: 4), a pharmaceutically acceptable
salt thereof, or a pharmaceutical composition as
described previously, may also be used to treat
angiogenic and/or proliferative conditions associated
with the formation of nascent blood vessels which
include, but are not limited to,angiogenesis,
proliferative diabetic retinopathy, cystic macular
odema, rheumatoid arthritis, endometriosis, restenosis
and psoriasis. Additional conditions or diseases
benefiting from application of
Camptothecin-rvD-Cha-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition described above include but
are not limited to autoimmune diseases (Graves'
disease, Graves' opthalmopathy), bacterial pneumonia,
cerebrovascular accident, fibrous dysplasia,
granulomas (tuberculosis, sarcoid) and radiation
pneumonitis. In a sixth embodiment of the twenty-first
aspect, the invention features a method of treating a
disease or condition in a subject in need thereof, the
method comprising administering to the subject a
therapeutically effective amount of a mixture of
compounds having the formulae
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phec( 



Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or
pharmaceutically acceptable salts or compositions
thereof, wherein the disease or condition is
characterized by undesired proliferation of cells that
express one or more somatostatin-type receptors such
as tumor or cancer cells. Exemplary diseases or
conditions include, but are not limited to,
neuroendocrine tumors, fibrosis, benign prostatic
hyperplasia, atherosclerosis, restenosis, breast
cancer, colon cancer, pancreas cancer, prostate
cancer, lung cancer, small cell lung cancer, ovarian
cancer, epidermal cancer, non-Hodgkin's lymphoma,
Hodgkin's lymphoma, leukemia, and hematopoietic
cancer. A mixture of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-
D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO:
4) and Camptothecin-rvAsp-
Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr
-NH2 (SEQ ID NO: 4) or pharmaceutically acceptable
salts or compositions thereof may also be used to
treat adrenal medullary tumors (pheochromocytoma,
neuroblastoma, ganglioneuroma), gastroenteropancreatic
(GEP) tumors (glucagonoma, vasoactiveintestinal
polypeptide secreting tumor (VIPoma), non-functioning
GEP tumors), paraganglioma, pituitary ademona,
astrocytomas, benign and malignant bone tumors,
differentiated thyroid carcinoma (papillary,
follicular, Hurthle cell), meningioma, non-small cell
lung cancer and the like. In another aspect, the tumor
or cancer is breast cancer. In yet another aspect, the
tumor or cancer is small cell lung cancer. In yet
another aspect, the tumor or cancer is prostate
cancer. In addition, mixture of compounds having the
formulae
Camptothecin-rvDAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-
Trp-Lys-Abu-Cys)-Thr-NH 2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt thereof and
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phec(
Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition as described previously,
may also be used to treat angiogenic and/or
proliferative conditions associated with the formation
of nascent blood vessels which include, but are not
limited to, angiogenesis, proliferative diabetic
retinopathy, cystic macular odema, rheumatoid
arthritis, endometriosis, restenosis and psoriasis.
Additional conditions or diseases benefiting from
application of a mixture of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or
pharmaceutically acceptable salts or compositions
thereof include, but are not limited to, autoimmune
diseases (Graves' disease, Graves' opthalmopathy),
bacterial pneumonia, cerebrovascular accident, fibrous
dysplasia, granulomas (tuberculosis, sarcoid) and
radiation pneumonitis. The mixture of the immediately
foregoing sixth embodiments comprises, weight/weight,
about 2:98, about 5:95, about 10:90, about 15:85,
about 20:80, about 25:75, about 30:70, about 35:65,
about 40:60, about 45:50, about 50:50, about 55:45,
about 60:40, about 65:25, about 70:30, about 75:25,
about 80:20, about 85:15, about 90:10, about 95:5,
about 97:3 or even about 98:2 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp- Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt thereof and
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt thereof. In a further
aspect, the mixture comprises, weight/weight, about
44:56, about 58:42, about 87:13, about 88:12, about
97:3, or about 98:2 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-
Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In a further aspect, the mixture
comprises, weight/weight, about 44:56 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)- Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp- Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In a further aspect, the mixture
comprises, weight/weight, about 58:42of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In a further aspect, the mixture
comprises, weight/weight, about 87:13 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In a further aspect, the mixture
comprises, weight/weight, about 88:12 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In a further aspect, the mixture
comprises, weight/weight, about 97:3 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In a further aspect, the mixture
comprises, weight/weight, about 98:2 of
Camptothecin-rvD-Asp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) to
Camptothecin-rvAsp-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof,
respectively. In a seventh embodiment of the
twenty-first aspect, the invention features a method
of treating a disease or condition in a subject in
need thereof, the method comprising administering to
the subject a therapeutically effective amount of a
mixture of compounds
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or
pharmaceutically acceptable salts or compositions
thereof, wherein the disease or condition is
characterized by undesired proliferation of cells that
express one or more somatostatin-type receptors such
as tumor or cancer cells. Exemplary diseases or
conditions include, but are not limited to,
neuroendocrine tumors, fibrosis, benign prostatic
hyperplasia, atherosclerosis, restenosis, breast
cancer, colon cancer, pancreas cancer, prostate
cancer, lung cancer, small cell lung cancer, ovarian
cancer,epidermal cancer, non-Hodgkin's lymphoma,
Hodgkin's lymphoma, leukemia, and hematopoietic
cancer. A mixture of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-
Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-
Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ
ID NO: 4) or pharmaceutically 



acceptable salts or compositions thereof may also be
used to treat adrenal medullary tumors
(pheochromocytoma, neuroblastoma, ganglioneuroma),
gastroenteropancreatic (GEP) tumors (glucagonoma,
vasoactiveintestinal polypeptide secreting tumor
(VIPoma), non functioning GEP tumors), paraganglioma,
pituitary ademona, astrocytomas, benign and malignant
bone tumors, differentiated thyroid carcinoma
(papillary, follicular, Hurthle cell), meningioma,
non-small cell lung cancer and the like. In another
aspect, the tumor or cancer is breast cancer. In yet
another aspect, the tumor or cancer is small cell lung
cancer. In yet another aspect, the tumor or cancer is
prostate cancer. In addition, mixture of compounds
having the formulae
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys- Abu-Cys)-Thr-NH (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-
Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof, or a
pharmaceutical composition as described previously,
may also be used to treat angiogenic and/or
proliferative conditions associated with the formation
of nascent blood vessels which include, but are not
limited to, angiogenesis, proliferative diabetic
retinopathy, cystic macular odema, rheumatoid
arthritis, endometriosis, restenosis and psoriasis.
Additional conditions or diseases benefiting from
application of a mixture of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or
pharmaceutically acceptable salts or compositions
thereof include, but are not limited to, autoimmune
diseases (Graves' disease, Graves' opthalmopathy),
bacterial pneumonia, cerebrovascular accident, fibrous
dysplasia, granulomas (tuberculosis, sarcoid) and
radiation pneumonitis. The mixture of the immediately
foregoing seventh embodiment comprises, weight/weight,
about 2:98, about 5:95, about 10:90, about 15:85,
about 20:80, about 25:75, about 30:70, about 35:65,
about 40:60, about 45:50, about 50:50, about 55:45,
about 60:40, about 65:25, about 70:30, about 75:25,
about 80:20, about 85:15, about 90:10, about 95:5,
about 97:3 or even about 98:2 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-TrpLys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phec(
Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof. In a
further aspect, the mixture comprises, weight/weight,
about 80:20 of
Camptothedn-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-
Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof. In a
further aspect, the mixture comprises, weight/weight,
about 85:15 of Camptothecin-rvDGlu-
Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr
-NH 2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof. In a
further aspect, the mixture comprises, weight/weight,
about 87:13 of Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-
D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH 2 (SEQ ID
NO: 4) and Camptothecin-rvGlu-
Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr
-NH2 (SEQ ID NO: 4) or a pharmaceutically acceptable
salt of each thereof. In a further aspect, the mixture
comprises, weight/weight, about 88:12 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
Trp- Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-DPhe-
c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or
a pharmaceutically acceptable salt of each thereof. In
a further aspect, the mixture comprises,
weight/weight, about 90:10 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-
D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof. In a
further aspect, the mixture comprises, weight/weight,
about 95:5 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D
-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof. In a
further aspect, the mixture comprises, weight/weight,
about 97:3 of Camptothecin-rvDGlu-
Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr
-NH2 (SEQ ID NO: 4) and
Camptothecin-rvGlu-Suc-(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-T
rp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof. In a
further aspect, the mixture comprises, weight/weight,
about 98:2 of
Camptothecin-rvD-Glu-Suc-(Doc)4-Aepa-DPhe-
c(Cys-Tyr-D-Trp-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4)
and
Camptothecin-rvGlu-Suc(Doc)4-Aepa-D-Phe-c(Cys-Tyr-D-Tr
p-Lys-Abu-Cys)-Thr-NH2 (SEQ ID NO: 4) or a
pharmaceutically acceptable salt of each thereof. In
an eighth embodiment of the twenty-first aspect, the
invention features a method of treating a disease or
condition in a subject in need thereof, the method
comprising administering to the subject a
therapeutically effective amount is
Camptothecin-rvDAsp-
Suc-(Peg3)3-Aepa-DPhe-c(Cys-Tyr-DTrp-Lys-Abu-Cys)-Thr-
NH (SEQ ID NO:4), a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition described
above, wherein the disease or condition is
characterized by undesired proliferation of cells that
express one or more somatostatin-type receptors, such
as tumor or cancer cells. Exemplary diseases or
conditions include, but are not limited to,
neuroendocrine tumors, fibrosis, benign prostatic
hyperplasia, atherosclerosis, restenosis, breast
cancer, colon cancer, pancreas cancer, prostate
cancer, lung cancer, small cell lung cancer, ovarian
cancer, epidermal cancer, non-Hodgkin's lymphoma,
Hodgkin's lymphoma, leukemia, and hematopoietic
cancer.
Camptothecin-rvDAsp-Suc-(Peg3)3-Aepa-DPhe-c(Cys-Tyr-DT
rp-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO:4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition described above may also be
used to treat adrenal medullary tumors
(pheochromocytoma, neuroblastoma, ganglioneuroma),
gastroenteropancreatic (GEP) tumors (glucagonoma,
vasoactiveintestinal polypeptide secreting tumor
(VIPoma), non-functioning GEP tumors), paraganglioma,
pituitary ademona, astrocytomas, benign and malignant
bone tumors, differentiated thyroid carcinoma
(papillary, follicular, Hurthle cell), meningioma,
non-small cell lung cancer and the like. In another
aspect, the tumor or cancer is breast cancer. In yet
another aspect, the tumor or cancer is small cell lung
cancer. In yet another aspect, the tumor or cancer is
prostate cancer. In addition, Camptothecin-rvDAsp-
Suc-(Peg3)3-Aepa-DPhe-c(Cys-Tyr-DTrp-Lys-Abu-Cys)-Thr-
NH2 (SEQ ID NO:4), a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition as described
previously, may also be used to treat angiogenic
and/or proliferative conditions associated 



with the formation of nascent blood vessels which
include, but are not limited to, angiogenesis,
proliferative diabetic retinopathy, cystic macular
odema, rheumatoid arthritis, endometriosis, restenosis
and psoriasis. Additional conditions or diseases
benefiting from application of
Camptothecin-rvDAsp-Suc-(Peg3)3-Aepa-DPhe-c(Cys-Tyr-DT
rp-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO:4), a
pharmaceutically acceptable salt thereof, or
apharmaceutical composition described above include
but are not limited to autoimmune diseases (Graves'
disease, Graves' opthalmopathy), bacterial pneumonia,
cerebrovascular accident, fibrous dysplasia,
granulomas (tuberculosis, sarcoid) and radiation
pneumonitis. In a ninth embodiment of the twenty-first
aspect, the invention features a method of treating a
disease or condition in a subject in need thereof, the
method comprising administering to the subject a
therapeutically effective amount is
Camptothecin-rvDAsp-
Suc-Pegp-Aepa-DPhe-c(Cys-Tyr-DTrp-Lys-Abu-Cys)-Thr-NH
2 (SEQ ID NO:4), a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition described
above, wherein the disease or condition is
characterized by undesired proliferation of cells that
express one or more somatostatin-type receptors, such
as tumor or cancer cells. Exemplary diseases or
conditions include, but are not limited to,
neuroendocrine tumors, fibrosis, benign prostatic
hyperplasia, atherosclerosis, restenosis, breast
cancer, colon cancer, pancreas cancer, prostate
cancer, lung cancer, small cell lung cancer, ovarian
cancer, epidermal cancer, non-Hodgkin's lymphoma,
Hodgkin's lymphoma, leukemia, and hematopoietic
cancer.
Camptothecin-rvDAsp-Suc-Pegn-Aepa-DPhe-c(Cys-Tyr-DTrp-
Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO:4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition described above may also be
used to treat adrenal medullary tumors
(pheochromocytoma, neuroblastoma, ganglioneuroma),
gastroenteropancrearic (GEP) tumors (glucagonoma,
vasoactiveintestinal polypeptide secreting tumor
(VIPoma), non-functioning GEP tumors), paraganglioma,
pituitary ademona, astrocytomas, benign and malignant
bone tumors, differentiated thyroid carcinoma
(papillary, follicular, Hurthle cell), meningioma,
non-small cell lung cancer and the like. In another
aspect, the tumor or cancer is breast cancer. In yet
another aspect, the tumor or cancer is small cell lung
cancer. In yet another aspect, the tumor or cancer is
prostate cancer. In addition, Camptothecin-rvDAsp-
Suc-Pegn-Aepa-DPhe-c(Cys-Tyr-DTrp-Lys-Abu-Cys)-Thr-NH2
(SEQ ID NO:4), a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition as described
previously, may also be used to treat angiogenic
and/or proliferative conditions associated with the
formation of nascent blood vessels which include, but
are not limited to, angiogenesis, proliferative
diabetic retinopathy, cystic macular odema, rheumatoid
arthritis, endometriosis, restenosis and psoriasis.
Additional conditions or diseases benefiting from
application of Camptothecin-rvDAsp-Suc-Peg
p-Aepa-DPhe-c(Cys-Tyr-DTrp-Lys-Abu-Cys)-Thr-NH (SEQ ID
NO:4), a pharmaceutically acceptable salt thereof, or
a pharmaceutical composition described above include
but are not limited to autoimmune diseases (Graves'
disease, Graves' opthalmopathy), bacterial pneumonia,
cerebrovascular accident, fibrous dysplasia,
granulomas (tuberculosis, sarcoid) and radiation
pneumonitis. In a tenth embodiment of the twenty-first
aspect, the invention features a method of treating a
disease or condition in a subject in need thereof, the
method comprising administering to the subject a
therapeutically effective amount is
Camptothecin-rvDGlu-
Suc-(Doc)4-Aepa-DPhe-c(Cys-Tyr-DTrp-Lys-Abu-Cys)-Thr-N
H2 (SEQ ID NO:4), a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition described
above, wherein the disease or condition is
characterized by undesired proliferation of cells that
express one or more somatostatin-type receptors, such
as tumor or cancer cells. Exemplary diseases or
conditions include, but are not limited to,
neuroendocrine tumors, fibrosis, benign prostatic
hyperplasia, atherosclerosis, restenosis, breast
cancer, colon cancer, pancreas cancer, prostate
cancer, lung cancer, small cell lung cancer, ovarian
cancer, epidermal cancer, non-Hodgkin's lymphoma,
Hodgkin's lymphoma, leukemia, and hematopoietic
cancer.
Camptothecin-rvDGlu-Suc-(Doc)4-Aepa-DPhe-c(Cys-Tyr-DTr
p-Lys- Abu-Cys)-Thr-NH2 (SEQ ID NO:4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition described above may also be
used to treat adrenal medullary tumors
(pheochromocytoma, neuroblastoma, ganglioneuroma),
gastroenteropancreatic (GEP) tumors (glucagonoma,
vasoactiveintestinal polypeptide secreting tumor
(VIPoma), non-functioning GEP tumors), paraganglioma,
pituitary ademona, astrocytomas, benign and malignant
bone tumors, differentiated thyroid carcinoma
(papillary, follicular, Hurthle cell), meningioma,
non-small cell lung cancer and the like. In another
aspect, the tumor or cancer is breast cancer. In yet
another aspect, the tumor or cancer is small cell lung
cancer. In yet another aspect, the tumor or cancer is
prostate cancer. In addition, Camptothecin-rvDGlu-
Suc-(Doc)4-Aepa-DPhe-c(Cys-Tyr-DTrp-Lys-Abu-Cys)-Thr-N
H2 (SEQ ID NO:4), a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition as described
previously, may also be used to treat angiogenic
and/or proliferative conditions associated with the
formation of nascent blood vessels which include, but
are not limited to, angiogenesis, proliferative
diabetic retinopathy, cystic macular odema, rheumatoid
arthritis, endometriosis, restenosis and psoriasis.
Additional conditions or diseases benefiting
fromapplication of
Camptothecin-rvDGlu-Suc-(Doc)4-Aepa-DPhe-c(Cys-Tyr-DTr
p-Lys-Abu- Cys)-Thr-NH2 (SEQ ID NO:4), a
pharmaceutically acceptable salt thereof, or a
pharmaceutical composition described above include but
are not limited to autoimmune diseases (Graves'
disease, Graves' opthalmopathy), bacterial pneumonia,
cerebrovascular accident, fibrous dysplasia,
granulomas (tuberculosis, sarcoid) and radiation
pneumonitis. In a twenty-second aspect of the
invention, the cytotoxic moiety and targeting moiety
are described by Formula II: A-rvGly-C-E (H) wherein:
A is camptothecin or a camptothecin derivative; C is
D'-D 2-D3-D4 wherein D1 is glutaryl, succinyl or
deleted, D2 is (Doc)m wherein m is, independently for
each occurrence thereof, 4, 5 or 6 or [Peg]cwherein x
is, independently for each occurrence thereof, 0-100;
D3 is (Aepa)n wherein n is, independently for each
occurrence thereof, 0 or 1; and 



D4 is Ahx, NIe, Apn-Asn, Arg-D-Ala-D-Tyr, Gaba-Asn,
Gaba-D-Ser-D-Tyr, Leu-Gaba, Lys-D-Ser-D-Tyr, NIe or
D-Ser-D-Tyr; E is a bombesin analog of the formula
Gln-Trp-Ala-Val- b-Ala-His-Leu-Nle-R (SEQ ID NO: 5);
wherein R is NH or OH; or a pharmaceutically
acceptable salt thereof. A first embodiment of the
nineteenth aspect of the invention features compounds
of Formula (II) having a camptothecin moiety selected
from the group consisting of:METHOD OF DAMAGED
LOW-KDIELECTRIC FILM LAYERREMOVAL By Inventors Seokmin
Yun Seong Hwan Cho Shrikant Lohokare Mark Wilcoxson
John M. de Larios and Stephan Hoffmann FIELD OF THE
INVENTION The present invention relates generally to
semiconductor substrate processing, and more
particularly, to a method and apparatus for removing a
damaged low-k dielectric film layer from the
semiconductor substrate during fabrication operations.
DESCRIPTION OF THE RELATED ART [0002] Integrated
Circuit (IC) features have been shrinking in size over
the past few decades resulting in tremendous
performance improvements in IC chips. This has
resulted in increased speed and density of the chip
device. The speed of an electrical signal in an IC
relies on the switching time of an individual
transistor (transistor gate delay) and the signal
propagation time between transistors
(Resistance-Capacitance delay or RC delay). As
transistor features continue to diminish in size and
density continues to increase, the RC delay that was
once known to have least impact has now started
playing a prominent role in chip performance. RC delay
can be reduced by using high conductivity metals in
interconnect wiring to lower resistance and/or by
using low dielectric constant materials in the inter
level dielectric layers to reduce capacitance. Aside
from reducing RC delay, low-k dielectric materials
enable consumption of less power and reduce capacitive
coupling, also known as crosstalk, between
interconnect features. [0003] There are several low-k
dielectric materials available with a dielectric
constant range between 2.5 and 4.0. However, as
feature sizes continue to diminish, there is a need
for ultra-low-k dielectric materials. The ultra-low-k
dielectric material can beobtained by doping a low-k
dielectric material with either fluorine or carbon
based compounds and/or by the introduction of pores
into the low-k dielectric material that separate the
interconnect features. Introduction of pores, however,
create new challenges as they affect material
properties such as mechanical strength, thermal
stability and adhesion to different substrate layers
among others. These material properties determine if
the material can withstand the rigors of further
substrate processing such as chemical mechanical
polishing (CMP), wire-bonding, packaging, among
others. [0004] The ultra-low-k dielectric material
separating the features may get physically and
chemically damaged by various fabrication operations
used in forming features on the substrate, such as
CVD, etching, polishing, etc., as the material
properties of the ultralow- k dielectrics are
sometimes compromised. The damage may be due to
depletion of carbon content from a portion of the
ultra-low-k dielectric layer immediately adjacent to
the features formed, resulting in an increase of the
dielectric constant in the dielectric layer. This
increase in the dielectric constant contributes to RC
delay. [0005] In view of the foregoing, there is a
need for integration schemes that enable processing,
while effective removal of any damaged low-k
dielectric film layer can be accomplished. SUMMARY
[0006] The present invention fills the need by
providing an improved method and apparatus for
removing a damaged material from a low-k dielectric
film layer of a substrate. It should be appreciated
that the present invention can be implemented in
numerous ways, including as an apparatus and a method.
Several inventive embodiments of the present invention
are described below. [0007] In one embodiment, a
method for removing a damaged material from a low-k
dielectric film layer of a substrate is disclosed. The
method includes identifying a control chemistry, the
control chemistry configured to selectively remove the
damaged material from the low-k dielectric film layer,
the damaged material being in a region where a feature
was formed through the low-k dielectric film layer.
The method further includes establishing a plurality
of process parameters characterizing aspects of the
damagedmaterial to be removed and applying the control
chemistry to the low-k dielectric film layer, the
application of the control chemistry being defined
based on the established process parameters of the
damaged material, such that the damaged material is
substantially removed from the areas around the
feature and the areas around the feature are
substantially defined by low-k characteristics of the
low-k dielectric film layer. [0008] In another
embodiment, a system for removing a damaged material
from a low-k dielectric film layer of a substrate is
disclosed. The system includes a substrate supporting
device to receive and support the substrate and a
control delivery mechanism for applying a control
chemistry to the low-k dielectric film layer, the
application of the control chemistry being defined
based on a plurality of process parameters of the
damaged material such that the damaged material is
substantially removed from the areas around the
feature and the areas around the feature are
substantially defined by low-k characteristics of the
low-k dielectric film layer. The control chemistry is
identified for selective removal of the damaged
material formed in a region where a feature was formed
through the low-k dielectric film layer and the
plurality of process parameters characterizes aspects
of the damaged material. BRIEF DESCRIPTION OF THE
DRAWINGS [0009] The invention may best be understood
by reference to the following description 



taken in conjunction with the accompanying drawings.
These drawings should not be taken to limit the
invention to the preferred embodiments, but are for
explanation and understanding only. [0010] Figure IA
is a simplified schematic diagram illustrating a
damaged material in an area around a feature formed in
a low-k dielectric film layer. [0011] Figures IB and
1C illustrate simplified schematic diagrams of a
damaged material in a region around a feature formed
during a photoresist operation and the resulting
feature after control chemistry has been applied, in
one embodiment of the invention.[0012] Figure 2A is a
simplified schematic diagram illustrating a plurality
of features formed through a low-k dielectric film
layer. [0013] Figure 2B illustrates the composition of
the low-k dielectric film layer, in one embodiment of
the present invention. [0014] Figures 3A and 3B
illustrate a cross-sectional view of a damaged
material layer before control chemistry application
and a damage-free low-k dielectric region after the
application of the control chemistry, in one
embodiment of the invention. [0015] Figure 4 is a
cross-sectional view illustrating application of a
control chemistry to a substrate using a single
proximity head, in one embodiment of the invention.
[0016] Figure 5 is a cross-section view illustrating
application of a control chemistry to a substrate
using dual proximity heads, in one embodiment of the
invention. [0017] Figure 6 is a cross-section view of
a system employing proximity heads to apply control
chemistry, in one embodiment of the invention. [0018]
Figure 7 is a cross-sectional view illustrating the
actual removal of a damaged material when a control
chemistry is applied to the low-k dielectric film
layer, in accordance with an embodiment of the
invention. [0019] Figure 8 illustrates the operations
involved in removing damaged material from a low-k
dielectric film layer, in one embodiment of the
invention. DETAILED DESCRIPTION [0020] Several
embodiments for an improved and more effective removal
of damaged material from a low-k dielectric film layer
of a substrate will now be described. It will be
obvious, however, to one skilled in the art, that the
present invention may be practicedwithout some or all
of these specific details. In other instances, well
known process operations have not been described in
detail in order not to unnecessarily obscure the
present invention. [0021] The low dielectric constant
of a low-k dielectric layer may be restored by
removing damaged material from the low-k dielectric
layer. With the current trend of technological
advancement of reduced feature size and increased
density of features, the removal of the damaged low-k
dielectric material poses a significant challenge.
Some methods of removing the damaged low-k dielectric
material will result in damage to the feature itself
or damage to the underlying copper interconnects or
more damage to the low-k dielectric film, thereby
rendering the features inoperable. [0022] Effective
removal of damaged material from a low-k dielectric
film layer of a substrate is very important so as to
preserve the quality of the features formed on the
substrate and the resulting semiconductor products,
e.g., microchips. In an embodiment of the invention,
the damaged material found in a region where a feature
was formed through the low-k dielectric film layer, is
removed by applying a control chemistry. The
application is defined by a plurality of process
parameters that characterize aspects of the damaged
material to be removed, such that the damaged material
is substantially removed from the areas around the
feature. The areas around the feature after the
damaged material is removed are defined by the low-k
dielectric characteristics of the low-k dielectric
film layer. The controlled exposure of the control
chemistry assists in effective removal of the damaged
material without detrimentally affecting the
surrounding features and achieves desired surface
passivation in preparation for further deposition and
fabrication operations. [0023] Figure IA illustrates a
simplified schematic diagram of a damaged material in
an area around a feature 130 formed through a low-k
dielectric film layer. As shown, a lowk dielectric
film layer 101 is formed on a substrate 100. The low-k
dielectric film layer 101 is formed using any one of
spin coating, dip coating, or by a chemical vapor
deposition technique. A low-k dielectric material can
be one of SiCOH, Porous SiCOH, Polyarlene ether,
Porous polyarlene ether, porous Silicon Dioxide, etc.,
and can be dopedwith carbon to further lower the
dielectric constant of the low-k dielectric film layer
101. The low-k dielectric film layer 101 maybe formed
directly over the substrate surface, over previously
fabricated layers such as etch stop layer 120 or
in-between a plurality of fabricated layers. The low-k
dielectric film layer 101 provides insulation to one
or more features 130 etched through the low-k
dielectric film layer 101 or to the underlying
features such as copper interconnects 110 that connect
down to transistors formed on the substrate 100. Due
to compromised material properties of the low-k
dielectric film layer 101, portions of the low-k
dielectric film layer 101 may get damaged during one
or more fabrication operations used in creating
features 130 through the low-k dielectric film layer
101. This damage can be caused by the chemicals used
in the fabrication operations that deplete carbon from
the low-k dielectric film layer 101 in areas around
the features 130 formed through the low-k dielectric
film layer 101. The depletion of carbon from the
damaged areas result in higher dielectric constant at
the damaged area than the rest of the low-k dielectric
film layer 101, contributing to line delay. Line
delay, also known as RC delay, is defined as a delay
in signal propagation between transistors that could
be caused by resistance of the materials used in the
interconnects and/or the capacitance of the interlevel
dielectric layer. [0024] Figures IB and 1C illustrate
a damaged area formed by damaged material 105 near a
feature 130. Figure IB illustrates the damaged
material 105 formed at the low-k dielectric film layer
101 near a feature 130 formed over a copper
interconnect 110. A photoresist layer 118 is shown on
top of the low-k dielectric film layer 101. [0025]
Figure 1C illustrates a damaged material 105 at the
low-k dielectric film layer 101 around the wall
surfaces of a feature 130 after a photoresist strip
operation, where the photoresist layer 118 is
selectively stripped. The feature 130 is formed
through the low-k dielectric film layer 101 over the
copper interconnect 110. A chemical used in forming 



the feature 130 through both the photoresist layer 118
and the low-k dielectric film layer 101 may cause the
formation of the damaged material 105 at the low-k
dielectric film layer 101 adjacent to the feature 130.
In this embodiment, the chemical composition of the
low-k dielectric film layer 101 is of the form
SixOyCzHw, while the composition of the damaged
material 105 resembles that of SixOy due to carbon
depletion.[0026] Figure 2A illustrates a simplified
schematic diagram of a plurality of features 130
formed at the substrate separated by a low-k
dielectric film layerlOl. The low-k dielectric film
layer 101 is formed using either the spin-on technique
or the CVD technique. The low-k dielectric material,
used in forming the low-k dielectric film layer 101,
is doped with carbon and a plurality of sub-micron
pores are introduced to further lower the dielectric
constant. Pores can be introduced using well-known
techniques and is, therefore, not elaborated in this
application. A plurality of features 130 are formed on
the substrate using various fabrication operations and
these features 130 are isolated using the low-k
dielectric film layer 101. Isolating these features
using the low-k dielectric film layer 101 helps in
reducing coupling capacitance between features 130 at
points A and B of Figure 2A thereby reducing line
delay. It is essential in retaining the low-k
dielectric film layer characteristics so that the
functionality of the low-k dielectric film layer 101
and the features 130 formed through the dielectric
film layer 101 are preserved. Figure 2B shows a small
area of the low-k dielectric film layer 101 doped with
carbon and submicron pores 215 interspersed in the
low-k dielectric film layer 101. [0027] Figures 3A and
3B illustrate a cross-sectional view of a damaged
material and the low-k dielectric film layer 101
formed near a feature 130 before a control chemistry
is applied and a damaged materialfree low-k dielectric
film layer 101 after a control chemistry is applied,
in one embodiment of the invention. Figure 3A
illustrates a portion of the substrate where a feature
130 is formed over a copper interconnect 110. A
plurality of features 130 and the underlying feature
are separated by a layer of a low-k dielectric film
layer 101. The low-k dielectric film layer 101 may be
formed directly over a feature on the substrate or in
between layers, such as an etch stop layer 120 and a
hard mask layer 322, formed using one or more
fabrication operations such as etching, chemical
mechanical polishing, cleaning, deposition, etc. The
walls of the low-k dielectric film layer 101
surrounding the features 130 are damaged due to carbon
depletion during the one or more fabrication
operations. The damaged material 105 has a higher
dielectric constant than the rest of the low-k
dielectric film layer 101. Based on an integration
scheme followed during the fabrication process in one
embodiment of the invention, the damaged material 105
can be removed in conjunction with portions of the
other layers,such as the hard mask layer 322 and the
etch stop layer 120, for example, formed over and
below the damaged material 105 through which the
feature is formed, as shown in Figure 3B. In another
embodiment, a different integration scheme is followed
and only the damaged material 105 is removed. [0028]
Figure 4 illustrates a cross-sectional view of a
system used in applying a control chemistry to a low-k
dielectric film layer 101 so that a damaged material
105, formed in a region where a feature 130 was formed
through the low-k dielectric film layer 101, is
substantially removed. The system includes a substrate
supporting device and a proximity head to control the
delivery of the control chemistry to the low-k
dielectric film layer 101 to substantially remove the
damaged material 105 in an area around a feature 130
formed through the low-k dielectric film layer 101.
The substrate supporting device is any type of device
that is capable of receiving and supporting the
substrate on a selected plane. [0029] The application
of the control chemistry is defined by a plurality of
process parameters of the damaged material 105 formed
at the low-k dielectric film layer 101 adjacent to the
feature 130 formed. The process parameters are
collected by analyzing the damaged material 105, the
analysis characterizing various aspects of the damaged
material 105. The process parameters may further
include characteristic aspects of one or more film
layers (such as 120, 118 and 122) formed over and/or
under the damaged material 105 that may need to be
removed to retain the feature 130 profile. The process
parameters may include type of film layer, composition
of the film layer, thickness of the damaged material
105 and temperature of the film layer in the area
where the feature 130 is formed. These process
parameters may change from one substrate to the next.
The control delivery mechanism may additionally
include controls to control one or more
characteristics of the control chemistry. By
controlling the application of the control chemistry
based on the process parameters and the control
chemistry characteristics, appropriate control
chemistry is exposed at the region of the damaged
material 105 of the low-k dielectric film layer 101
resulting in substantial removal of the damaged
material 105 from the low-k dielectric film layer 101
while retaining the low-k dielectric constant of the
remaining low-k dielectric material layerlOl .[0030]
In one embodiment, a single proximity head is used to
remove damaged material 105 formed on a substrate 100,
as illustrate in Figure 4. The proximity head is used
in applying the control chemistry as a liquid meniscus
to the damaged material 105 and the application of the
control chemistry is controlled based on a plurality
of process parameters of the damaged material 105 and
the corresponding film layers 118, 120, 322 formed
over and under the damaged material 105 to be removed.
The term, "meniscus," as used herein, refers to a
volume of liquid bounded and contained in part by
surface tension of the liquid. The meniscus is also
controllable and can be moved over a surface in the
contained shape. In specific embodiments, the meniscus
is maintained by the delivery of fluids to a surface
while also removing the fluids so that the meniscus
remains controllable. Furthermore, the meniscus shape
can be controlled by precision fluid delivery and
removal systems that may further include a computing
system. [0031] The application of the control
chemistry may be a separate process operation or can
be combined with other operations such as cleaning or
pre-deposition preparation operation. In one
embodiment of the invention, the control chemistry is
alternated with a cleaning chemistry and the two are
applied alternatively during a cleaning operation
using the single proximity head. The process of
removal of the damaged material 105 from the area
adjacent to one or more features using a control
chemistry applied through a single proximity head, is
illustrated in Figure 8. The damaged material formed
near the feature 130 may be in the sub-micron range.
In one embodiment, the width of the damaged 



material 105 is about 50 A0 unit. [0032] In another
embodiment of the invention, the system used to apply
control chemistry uses two proximity heads 505 and
510, as illustrated in Figure 5. In this embodiment,
the removal of the damaged material 105 is integrated
with a cleaning operation wherein a cleaning chemistry
is applied to the surface of the substrate 100 through
a first proximity head 505 while the control chemistry
is applied to the damaged material 105 using the
second proximity head 510. The simultaneous
application of the control chemistry is not restricted
to the cleaning operation. The control chemistry maybe
applied to the damaged material 105 simultaneously
during other fabrication operation such as
pre-deposition preparation, for example. [0033] For
additional information with respect to the proximity
head, reference can be made to an exemplary proximity
head, as described in the U.S. Patent No. 6,616,772,
issued on September 9, 2003 and entitled "METHODS FOR
WAFERPROXIMITY CLEANING AND DRYING." This U.S. Patent,
which is assigned to Lam Research Corporation, the
assignee of the subject application, is incorporated
herein by reference. [0034] For additional information
about top and bottom menisci, reference can be made to
the exemplary meniscus, as disclosed in U.S. Patent
Application No. 10/330,843, filed on December 24, 2002
and entitled "MENISCUS, VACUUM, IPA VAPOR, DRYING
MANIFOLD." This U.S. Patent, which is assigned to Lam
Research Corporation, the assignee of the subject
application, is incorporated herein by reference.
[0035] For additional information about menisci,
reference can be made to U.S. Patent No. 6,998,327,
issued on January 24, 2005 and entitled "METHODS AND
SYSTEMS FOR PROCESSING A SUBSTRATE USING A DYNAMIC
LIQUID MENISCUS," and U.S. Patent No. 6,998,326,
issued on January 24, 2005 and entitled "PHOBIC
BARRIER MENISCUS SEPARATION AND CONTAINMENT." These
U.S. Patents, which are assigned to the assignee of
the subject application, are incorporated herein by
reference in their entirety for all purposes. [0036]
For additional information about the proximity vapor
clean and dry system, reference can be made to an
exemplary system described in the U.S. Patent No.
6,488,040, issued on December 3, 2002 and entitled
"CAPILLARY PROXIMITY HEADS FOR SINGLE WAFER CLEANING
AND DRYING." This U.S. Patent, which is assigned to
Lam Research Corporation, the assignee of the subject
application, is incorporated herein by reference.
[0037] Figure 6 illustrates a cross-section view of a
system within a clean room 60 employing proximity
heads used in applying control chemistry, a wall 602
and floor 604 of which are shown. The system in the
clean room (system) 60 includes a housingchamber 610,
within which a plurality of proximity heads 645 are
located. The proximity heads shown within the housing
chamber 610 include dual proximity heads 645
positioned on either side of a processing region 618
through which a substrate 100 moves in the housing
chamber 610. Variations of the number and position of
proximity heads can be employed. Figure 6 shows some
of the variations, such as dual proximity heads, 3
proximity heads and 5 proximity heads, located on
either side of the processing region 618, through
which the substrate 100 with damaged material 105 is
transported. The substrate 100 is introduced into the
housing chamber 610 through a substrate input region
615 and is removed from a substrate output region 660.
A carrier 650 positioned in the processing region 618
aids in receiving the substrate through the substrate
input region 615, transporting the substrate 100
across the system 60 through the proximity heads 645
and delivering the substrate at the substrate output
region 660. The system 60 also includes a set of
reservoirs 625, 630, 635, etc. to contain a plurality
of chemistries including control chemistry that are
used in removing the damaged material 105. Although
the system is shown using a plurality of cleaning
chemistries along with control chemistry and
De-Ionized water (DIW), the system can be employed to
apply a variation of control chemistries, cleaning
chemistries and DIW using one or more proximity heads.
In one embodiment, the system 60 is used to apply 1)
DIW to lightly clean the substrate 100, 2) light
Hydrofluoric acid to remove minor contaminants, and 3)
control chemistry to remove the damaged material 105.
In other embodiments of the invention, the system 60
may be used to apply 1 and 3 alone or just 3. [0038]
The control and cleaning chemistries are applied to
the surface of the substrate 100 in a controlled
manner, based on a plurality of process parameters of
the damaged material 105 to be removed and the
corresponding film layers formed over and under the
damaged material 105, using a fluid delivery control
mechanism 620. A computer 605 running a software may
be communicatively connected to the fluid delivery
control mechanism 620 to adjust the controls within
the fluid delivery control mechanism 620 so that the
control and cleaning chemistries may be applied to the
substrate 100 in a controlled manner. Although the
computer 605 is shown to be located within the clean
room, the computer 605 can be positioned anywhere
outside the clean room and communicatively connected
to the fluid delivery control mechanism 620 within the
housing chamber 610.[0039] In another embodiment of
the invention, a brush can be used instead of a
proximity head. In this embodiment, the control
chemistry is identified and the identified control
chemistry is introduced into the brush. A plurality of
process parameters are established based on an
analysis of the damaged material 105 at the low-k
dielectric film layer 101. The brush with the control
chemistry is applied to the damaged material 105 at
the low-k dielectric film layer 101 based on the
established process parameters of the damaged material
105 so that substantial amount of the damaged material
105 is selectively removed. The process parameters of
the damaged material 105 help in configuring the
application of the control chemistry by controlling
the concentration, temperature and exposure time of
the control chemistry during the application. By
exposing the damaged material 105 to the appropriately
configured control chemistry, substantial portion of
the damaged material 105 is removed thereby retaining
the low-k characteristics of the low-k dielectric film
layer 101. [0040] A method for removing a damaged
material 105 from a low-k dielectric film layer 101 of
a substrate will now be described in detail with
reference to Figure 8. The method begins with
identifying a control chemistry to be applied to a
damaged material 105 in a region where a feature 130
was formed through the low-k dielectric film layer
101, as shown in operation 805. The low-k dielectric
film layer 101 may get damaged by one or 



more fabrication operations, such as CMP, etching,
photolithography, deposition, etc., that are used in
creating features 130 through the low-k dielectric
film layer 101. The chemicals used in these operations
may react with the carbon doped in the low-k
dielectric film layer at regions around the formed
features 130, depleting the carbon from the low-k
dielectric film layer 101. The carbon depleted low-k
dielectric film layer 101 in areas around the features
130 will have a higher dielectric constant than the
rest of the low-k dielectric film layer 101, resulting
in line delay. The damaged material 105, therefore,
needs to be removed to substantially retain the low-k
dielectric characteristics of the dielectric film
layer. [0041] The control chemistry is chosen such
that the damaged material 105 may be selectively
removed without damaging the surrounding features.
Control chemistry thatis used in selective removal of
the damaged material 105 include diluted Hydrofluoric
acid, Phosphoric acid or Sulfuric acid diluted to
about 1 part of acid to 100 parts of deionized water,
or other fluoride containing salts such as ammonium
fluoride, etc. [0042] In operation 810, a plurality of
process parameters characterizing the aspects of
damaged material 105 to be removed, is established.
The process parameters define the aspects of the
damaged material 105 so that the control chemistry may
be applied accordingly, for effective removal of
substantial portion of the damaged material 105. The
process parameters may additionally characterize the
aspects of other film layers 118, 120, 322 that are
formed above and below the damaged material 105 so
that these film layers may also be selectively
removed. Removing portions of additional film layers
118, 120, 322 may depend on an integration scheme
followed in the fabrication of various features on the
substrate. Some of the film layers that may be
selectively removed during the removal of the damaged
material 105 might include etch stop layer 120, hard
mask layer 322, etc. [0043] The process parameters
that might affect the application of the control
chemistry define the characteristic of the damaged
material 105. The process parameters may additionally
include the characterization aspects of one or more
layers 118, 120, 322 formed above and below the low-k
dielectric film layer 101 through which the feature
130 is formed. These layers may be formed by a
plurality of fabrication operations. The process
parameters of the different film layers help in
configuring the application of the control chemistry
by controlling the concentration, temperature and
exposure time of the control chemistry during the
application so that substantial amount of the damaged
material 105 and corresponding film layers 118, 120,
322 formed above and below the damaged material
through which the feature 130 is formed, are removed.
The process parameters include one or more of type of
film layer, chemical composition of the film layer,
thickness of the damaged material and temperature at
the region of the damaged material. [0044] In
operation 815, the control chemistry is applied to the
low-k dielectric film layer 101 near the damage
material 105. The application of the control chemistry
defined bysuch characteristics as flow rate of the
control chemistry, temperature of the control
chemistry, concentration of the control chemistry and
exposure time of the control chemistry are controlled
based on the process parameters of the film layers to
be removed. By providing a way of exposing the damaged
material 105 and the adjoining film layers to the
defined control chemistry, substantial amount of the
damage material 105 can be removed without causing
irreparable damage to the adjoining features and
layers. [0045] The characteristics of the control
chemistry defined, and controlled by the process
parameters, are flow rate of the control chemistry,
concentration of the control chemistry, temperature of
the control chemistry, and exposure time of the
control chemistry. The flow rate of the control
chemistry that has shown promising results in removing
damaged material 105 is between about 0.2 standard
liters per minute (slm) to about 2.0 slm with a mid
range between about 0.8 slm to about 1.5 slm and an
optimal flow rate of about 1.2 slm. Concentration of
control chemistry that has shown promising results in
removing damaged materials 105 is between about 1:1000
parts to about 1:10 parts of control chemistry to
deionized water with a mid range between about 1:100
to about 1:300 parts of control chemistry to deionized
water. Temperature of control chemistry ranges between
about 20 C to 80 C with a mid-range of about 22 C to
about 40 C and an optimal temperature of about 25 C.
Exposure time that has shown promising results in
removing damaged materials is between about 0.5 second
to about 10 seconds with a mid-range of about 1 second
to about 5 seconds. [0046] In operation 820, the
damaged material is substantially removed from an area
of low-k dielectric film layer around the feature so
as to substantially maintain the low-k characteristics
of the low-k dielectric film layer. The process
continues with operation 825, wherein additional
layers may be formed over the low-k dielectric film
layer to define an integrated circuit chip (IC chip).
Some of the additional layers that may be formed
include barrier layer, copper film deposit layer to
define the metallization interconnects and low-k
dielectric film layer, etc. The process may repeat
till IC chips are formed on the substrate or some
level of fabrication is reached.[0047] Although the
foregoing invention has been described in some detail
for purposes of clarity of understanding, it will be
apparent that certain changes and modifications can be
practiced within the scope of the appended claims.
Accordingly, the present embodiments are to be
considered as illustrative and not restrictive, and
the invention is not to be limited to the details
given herein, but may be modified within the scope and
equivalents of the appended claims. What is claimed
is:CLAIMS 1. A method for removing a damaged material
from a low-k dielectric film layer of a substrate,
comprising: identifying a control chemistry, the
control chemistry configured to selectively remove the
damage material from the low-k dielectric film layer,
the damaged material being in a region where a feature
was formed through the low-k dielectric film layer;
establishing a plurality of process parameters
characterizing aspects of the damaged material to be
removed; and applying the control chemistry to the
low-k dielectric film layer, the 



application of the control chemistry being defined
based on the plurality of established process
parameters of the damaged material such that the
damaged material is substantially removed from an area
around the feature and the area around the feature is
substantially defined by low-k characteristics that
are substantially equivalent to the lowk dielectric
film layer. 2. The method for removing a damaged
material from a low-k dielectric film layer of a
substrate of claim 1, wherein the damaged layer has a
higher dielectric constant than the adjoining low-k
dielectric film layer. 3. The method for removing a
damaged material from a low-k dielectric film layer of
a substrate of claim 2, wherein the higher dielectric
constant has a carbon depleted characteristic. 4. The
method for removing a damaged material from a low-k
dielectric film layer of a substrate of claim 3,
wherein carbon depletion is caused by any one of a
plurality of fabrication operations performed to
define features of the substrate, the plurality of
fabrication operations being one or more of etching,
deposition, chemical mechanical polishing, and
photolithography. 5. The method for removing a damaged
material from a low-k dielectric film layer of a
substrate of claim 1, wherein a plurality of film
layers are formed above andbelow the low-k dielectric
film layer, the plurality of film layers formed by a
plurality of fabrication operations that define the
features of the substrate. 6. The method for removing
a damaged material from a low-k dielectric film layer
of a substrate of claim 5, wherein the feature is
formed through the plurality of film layers. 7. The
method for removing a damaged material from a low-k
dielectric film layer of a substrate of claim 6,
further including substantially removing portions of
the film layer from an area around the feature such
that the feature profile is maintained. 8. The method
for removing a damaged material from a low-k
dielectric film layer of a substrate of claim 1,
wherein the plurality of process parameters include
one or more a type of film layer to be removed,
chemical composition of a film layer to be removed,
thickness of a film layer to be removed, temperature
at a film layer to be removed prior to application of
the control chemistry. 9. The method for removing a
damaged material from a low-k dielectric film layer of
a substrate of claim 1, wherein the application of the
control chemistry is through a control mechanism, the
control mechanism configured to control one or more
characteristics of the control chemistry during the
application of the control chemistry based on the
plurality of established process parameters of the
damaged material. 10. The method for removing a
damaged material from a low-k dielectric film layer of
a substrate of claim 9, wherein the characteristics of
the control chemistry include one or more of flow rate
of the control chemistry, concentration of the control
chemistry, temperature of the control chemistry, and
exposure time of the control chemistry. 11. The method
for removing a damaged material from a low-k
dielectric film layer of a substrate of claim 1,
wherein the application of the control chemistry is
during a cleaning operation performed on the
substrate, the control chemistry being included with a
cleaning chemistry and applied to the low-k dielectric
film layer during the cleaning operation performed on
the substrate. 12. The method for removing a damaged
material from a low-k dielectric film layer of a
substrate of claim 1, wherein the application of the
control chemistry is duringa cleaning operation
performed on the substrate, the control chemistry
being alternately applied with a cleaning chemistry to
the surface of the substrate during the cleaning
operation performed on the substrate. 13. The method
for removing a damaged material from a low-k
dielectric film layer of a substrate of claim 1,
wherein the control chemistry is selected from a group
consisting of Hydrofluoric acid, Sulphuric acid,
Phosphoric acid, Ammonium Fluoride, and a fluoride
source. 14. An apparatus to remove a damaged material
from a low-k dielectric film layer of a substrate,
comprising: a substrate supporting device to receive
and support the substrate; and a proximity head
configured for applying a control chemistry as a
meniscus to the low-k dielectric film layer, the
application of the control chemistry meniscus being
defined based on a plurality of process parameters of
the damaged material such that the damaged material is
substantially removed from areas around a feature
defined through the low-k dielectric film layer, such
that the areas around the feature are substantially
defined by low-k characteristics of the low-k
dielectric film layer, wherein the control chemistry
is identified for selective removal of the damaged
material formed in the areas around the feature, and
the plurality of process parameters characterizes
aspects of the damaged material. 15. The apparatus to
remove a damaged material from a low-k dielectric film
layer of a substrate of claim 14, wherein the
proximity head is further used to introduce a cleaning
chemistry to clean the surface of the substrate of
residual polymer. 16. The apparatus to remove a
damaged material from a low-k dielectric film layer of
a substrate of claim 14, further including a second
proximity head configured to introduce a cleaning
chemistry to clean the surface of the substrate of
residual polymers. 17. The apparatus to remove a
damaged material from a low-k dielectric film layer of
a substrate of claim 14, wherein the proximity head
includes a plurality of controls to control a
plurality of characteristics of the control chemistry
when applied to the low-k dielectric film layer,
wherein the characteristics of the control chemistry
are based on the process parameters of the damaged
material. 


