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USE OF MITOR INHIBITORS FOR 
PREVENTION OF INTESTINAL POLYP 

GROWTH AND CANCER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of priority of 
U.S. Provisional Application No. 61/778,670, filed on Mar. 
13, 2013, which is hereby incorporated by reference in its 
entirety. 

GOVERNMENTAL RIGHTS 

0002 This invention was made with government support 
under agreement number AG036613 awarded by the National 
Institutes of Health (NIH). The government has certain rights 
in the invention. 

BACKGROUND OF THE INVENTION 

0003 A. Field of the Invention 
0004. The invention relates to methods and compositions 
for treating or preventing intestinal adenomas or polyps or 
preventing cancer in a patient who has been identified as 
being at risk for developing intestinal polyps or intestinal 
cancer. The methods and compositions include rapamycin, 
rapamycin analogs, or other inhibitors of the mammalian 
target of rapamycin (“mTOR or “mTORC1'). 
0005 B. Description of Related Art 
0006 Intestinal cancer encompasses a variety of cancers, 
including cancer of the Small intestine, gastric cancer, and 
colorectal cancer. Historically, the most common treatment of 
intestinal cancer is Surgery and radiation therapy. To date, 
there are no effective therapies for prevention of intestinal 
cancers. Rather, most treatments focus on early detection and 
treatment of existing cancers. 
0007. There are three main roles that chemoprevention can 
play in colorectal cancer (CRC) patients: (1) to delay prophy 
lactic collectomy; (2) to prevent cancer development in the 
retained rectum in patients after collectomy with ileorectal 
anastomosis (IRA); and (3) to prevent cancer development in 
the upper gastrointestinal tract, especially the duodenum. 
Nonsteroidal anti-inflammatory drugs (NSAIDs) including 
Sulindac and celecoxib, ursodeoxycholic acid, statins, difluo 
romethylornithine (DFMO), and various dietary supplements 
have been studied as potential chemopreventive agents (Kim 
2011). The non-selective, non-steroidal anti-inflammatory 
drug (NSAID) Sulindac can be given to delay the progression 
of polyposis in the retained rectum among patients after 
collectomy with IRA but should be used in conjunction with a 
strict endoscopic surveillance regimen (Giardiello 1993; 
Labayle 1991; Rigau 1991). In a 6-month trial in adults with 
FAP, the selective cyclooxygenase inhibitor celecoxib was 
found to be well tolerated and significantly reduced colorectal 
adenomas (Steinbach 2000). Sulindac or celecoxib is not 
recommended as a primary chemopreventive agent. Despite 
apparent effectiveness, reports of potential cardiovascular 
toxicity with COX-2 inhibitors limit their use in FAP (So 
lomon 2005). 
0008. The benefit of regular use of COX-2 inhibitors and 
non-selective NSAIDs in FAP patients with cardiovascular 
risk factors needs to be weighed against the potential cardio 
vascular adverse events of these medications. Cardiovascular 
complications do not appear to be limited to COX-2 inhibitor 
use. Non-selective NSAIDs, including sulindac and 
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naproxen, have been suggested to increase cardiovascular 
thrombotic events (Zell 2009). Chemoprevention should ide 
ally be well tolerated, low intoxicity, inexpensive, and effec 
tive for long-term use. 
0009. In view of this, there remains a need for therapies 
that prevent intestinal cancer and treat underlying symptoms 
that lead to cancer. 

SUMMARY OF THE INVENTION 

0010. In some aspects, provided are methods for prevent 
ing intestinal polyps or intestinal cancer in a patient compris 
ing administering an effective amount of a composition com 
prising rapamycin or an analog thereof to a patient who has 
been identified as being at risk for developing intestinal pol 
yps or intestinal cancer. 
0011. In some embodiments, the patient has been identi 
fied as being at risk for developing intestinal polyps or intes 
tinal cancer. In some embodiments, this risk is identified on 
the basis of disease state, prior diagnosis, family history, diet, 
age, or other factors. In some embodiments, the patient has 
been diagnosed with an inflammatory bowel disease. In some 
embodiments, the patient has been diagnosed with an intes 
tinal polyp or an adenoma. In some embodiments, the patient 
has been diagnosed as having a mutation that is known to 
cause increased WNT signaling. In some embodiments, the 
patient has been diagnosed as having Familial Adenomatous 
Polyposis (FAP). In some embodiments, the patient has a 
family history of intestinal polyps or intestinal cancer. In 
some embodiments, the patient is between the ages of 1 to 18 
years, 18 years to 50 years, or over the age of 50 years. 
0012. In some embodiments, the rapamycin or analog 
thereof is encapsulated or coated, or the composition com 
prising the rapamycin or analog thereof is encapsulated or 
coated. In some embodiments, the encapsulant or coating 
may be an enteric coating. In some embodiments, the encap 
Sulant or coating may be an enteric coating. In some embodi 
ments, the coating comprises cellulose acetate Succinate, 
hydroxy propyl methyl cellulose phthalate co-polymer, or a 
polymethacrylate-based copolymer selected from the group 
consisting of methyl acrylate-methacrylic acid copolymer, 
and a methyl methacrylate-methacrylic acid copolymer. In 
Some embodiments, the coating comprises Poly(methacylic 
acid-co-ethyl acrylate) in a 1:1 ratio, Poly(methacrylic acid 
co-ethyl acrylate) in a 1:1 ratio, Poly(methacylic acid-co 
methyl methacrylate) in a 1:1 ratio, Poly(methacylic acid-co 
methyl methacrylate) in a 1:2 ratio, Poly(methyl acrylate-co 
methyl methacrylate-co-methacrylic acid) in a 7:3:1 ratio, 
Poly(ethyl acrylate-co-methyl methacrylate-co-trimethylam 
monioethyl methacrylate chloride) in a 1:2:0.2 ratio, Poly 
(ethyl acrylate-co-methyl methacrylate-co-trimethylammo 
nioethyl methacrylate chloride) in a 1:2:0.1 ratio, or Poly 
(butyl methacylate-co-(2-dimethylaminoethyl) 
methacrylate-co-methyl methacrylate) in a 1:2:1 ratio, a natu 
rally-derived polymer, or a synthetic polymer, or any combi 
nation thereof. In some embodiments, the naturally-derived 
polymer is selected from the group consisting of alginates and 
their various derivatives, chitosans and their various deriva 
tives, carrageenans and their various analogues, celluloses, 
gums, gelatins, pectins, and gellans. In some embodiments, 
the naturally-derived polymer is selected from the group con 
sisting of polyethyleneglycols (PEGs) and polyethyleneox 
ides (PEOs), acrylic acid homo- and copolymers with acry 
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lates and methacrylates, homopolymers of acrylates and 
methacrylates, polyvinyl alcohol PVOH), and polyvinyl pyr 
rolidone (PVP). 
0013 An effective amount of rapamycin or rapamycin 
analog or derivative will depend upon the disease to be 
treated, the length of duration desired and the bioavailability 
profile of the implant, and the site of administration. In some 
embodiments, the composition comprises rapamycin or an 
analog thereof at a concentration of 0.001 mg to 30 mg total 
per dose. In some embodiments, the composition comprising 
rapamycin or an analog of rapamycin comprises 0.001% to 
60% by weight of rapamycin or an analog of rapamycin. In 
Some embodiments, the average blood level of rapamycin in 
the subject is greater than 0.5 ng per mL whole blood after 
administration of the composition. 
0014. The composition can be administered to the subject 
using any method known to those of ordinary skill in the art. 
In some embodiments, the composition may be administered 
intravenously, intracerebrally, intracranially, intraventricu 
larly, intrathecally, into the cortex, thalamus, hypothalamus, 
hippocampus, basal ganglia, Substantia nigra or the region of 
the Substantia nigra, cerebellum, intradermally, intraarteri 
ally, intraperitoneally, intralesionally, intratracheally, intra 
nasally, topically, intramuscularly, intraperitoneally, anally, 
Subcutaneously, orally, topically, locally, inhalation (e.g., 
aerosol inhalation), injection, infusion, continuous infusion, 
localized perfusion bathing target cells directly, via a catheter, 
via a lavage, in creams, in lipid compositions (e.g., lipo 
somes), or by other methods or any combination of the for 
going as would be known to one of ordinary skill in the art. In 
Some embodiments, the composition is administered orally, 
enterically, colonically, anally, intravenously, or dermally 
with a patch. In some embodiments, the composition com 
prising rapamycin oran analog of rapamycin is comprised in 
a food or food additive. 

0015 The dose can be repeated as needed as determined 
by those of ordinary skill in the art. In some embodiments, the 
rapamycin or analog of rapamycin is administered in two or 
more doses. Where more than one dose is administered to a 
subject, the time interval between doses can be any time 
interval as determined by those of ordinary skill in the art. For 
example, the two doses may be 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 29, 20, 21, 22, 23, or 24 hours apart, 
or any range therein. In some embodiments, the composition 
may be administered daily, weekly, monthly, annually, or any 
range therein. In some embodiments, the interval of time 
between administration of doses comprising rapamycin oran 
analog of rapamycin is between 0.5 to 30 days. 
0016. In some embodiments, the method comprises fur 
ther administering one or more secondary or additional forms 
of therapies. In some embodiments, the subject is further 
administered a composition comprising a second active 
agent. In some embodiments, the second active agent is met 
formin, celocoxib, eflornithine, Sulindac, urSodeoxycholic 
acid, an anti-inflammatory agent, an anti-autoimmune agent, 
or a cytotoxic or cytostatic anti-cancer agent. In some 
embodiments, the composition comprising rapamycin or an 
analog of rapamycin is administered at the same time as the 
composition comprising the second active agent. In some 
embodiments, the composition comprising rapamycin or an 
analog of rapamycin is administered before or after the com 
position comprising the second active agent is administered. 
In Some embodiments, the two treatments may be 1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 29, 20, 21, 22, 23, 
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or 24 hours apart, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 29, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, or 31 
days apart, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 months apart, 
or one or more years apart or any range therein. In some 
embodiments, the interval of time between administration of 
composition comprising rapamycin or an analog of rapamy 
cin and the composition comprising the second active agentis 
1 to 30 days. 
0017. In some embodiments, the composition comprising 
rapamycin or an analog of rapamycin prevents intestinal pol 
yps or intestinal cancer. In some embodiments, the composi 
tion comprising rapamycin or an analog of rapamycin pre 
vents the development of new adenomas or polyps, decreases 
the number or severity of the adenomatous polyps, induces a 
reduction in size or number of existing adenomas or polyps, 
prevents the conversion of adenomas or polyps into adeno 
carcinomas and cancer tissue, or prevents the adenomas or 
polyps from converting into malignant cancer that spread into 
other bodily tissues, organs and blood systems in a patient that 
has been diagnosed as having intestinal adenomas, intestinal 
polyps or Familial Adenomatous Polyposis (FAP). 
0018. In some embodiments, the mTOR inhibitor or an 
analog thereof is eRapa. "eRapa' is generically used to refer 
to encapsulated or coated forms of Rapamycin or other 
mTOR inhibitors or their respective analogs disclosed herein 
and equivalents thereof. In some embodiments, the encapsu 
lant or coating used for and incorporated in eRapa preparation 
may be an enteric coating. In some embodiments, the mTOR 
inhibitor or analog thereof is nanoRapa. "nanoRapa' is 
generically used to refer to the rapamycins, rapamycin ana 
logs, or related compositions within the eRapa preparation 
are provided in the form of nanoparticles that include the 
rapamycin or other mTOR inhibitor. In some embodiments, 
the mTOR inhibitor or analog thereof is e-nanoRapa. "e-man 
oRapa' is generically used to refer to eRapa Variations 
formed from nanoRapa particles. After preparing the nan 
oRapa preparations, the nanoRapa preparation may then be 
coated with an enteric coating, to provide an eRapa prepara 
tion formed from nanoRapa particles. 
0019. In some embodiments, the eRapa, nanoRapa, or 
e-nanoRapa is encased in a coating comprising cellulose 
acetate Succinate, hydroxy propyl methyl cellulose phthalate 
co-polymer, or a polymethacrylate-based copolymer selected 
from the group consisting of methyl acrylate-methacrylic 
acid copolymer, and a methyl methacrylate-methacrylic acid 
copolymer. In some embodiments, the coating comprises 
Poly(methacylic acid-co-ethyl acrylate) in a 1:1 ratio, Poly 
(methacrylic acid-co-ethyl acrylate) in a 1:1 ratio, Poly(meth 
acylic acid-co-methyl methacrylate) in a 1:1 ratio, Poly 
(methacylic acid-co-methyl methacrylate) in a 1:2 ratio, Poly 
(methyl acrylate-co-methyl methacrylate-co-methacrylic 
acid) in a 7:3:1 ratio, Poly(ethyl acrylate-co-methyl meth 
acrylate-co-trimethylammonioethyl methacrylate chloride) 
in a 1:2:0.2 ratio, Poly(ethyl acrylate-co-methyl methacry 
late-co-trimethylammonioethyl methacrylate chloride) in a 
1:2:0.1 ratio, or Poly(butyl methacylate-co-(2-dimethylami 
noethyl) methacrylate-co-methyl methacrylate) in a 1:2:1 
ratio, a naturally-derived polymer, or a synthetic polymer, or 
any combination thereof. In some embodiments, the natu 
rally-derived polymeris selected from the group consisting of 
alginates and their various derivatives, chitosans and their 
various derivatives, carrageenans and their various ana 
logues, celluloses, gums, gelatins, pectins, and gellans. In 
Some embodiments, the naturally-derived polymer is selected 
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from the group consisting of polyethyleneglycols (PEGs) and 
polyethyleneoxides (PEOs), acrylic acid homo- and copoly 
mers with acrylates and methacrylates, homopolymers of 
acrylates and methacrylates, polyvinyl alcohol PVOH), and 
polyvinyl pyrrolidone (PVP). 
0020. In some embodiments, the composition comprises 
eRapa oran analog thereofat a concentration of at or between 
50 micrograms and 200 micrograms per kilogram for daily 
administration, or the equivalent for other frequencies of 
administration. 

0021. In some embodiments, the eRapa, nanoRapa, or 
e-nanoRapa is administered orally, enterically, colonically, 
anally, intravenously, or dermally with a patch. In some 
embodiments, the eRapa, nanoRapa, or e-nanoRapa is 
administered in two or more doses. In some embodiments, the 
interval of time between administration of doses comprising 
eRapa, nanoRapa, or e-nanoRapa is 0.5 to 30 days. In some 
embodiments, the interval of time between administration of 
doses comprising eRapa, nanoRapa, or e-nanoRapa is 0.5 to 
1 day. In some embodiments, the interval of time between 
administration of doses comprising eRapa, nanoRapa, or 
e-nanoRapa is 1 to 3 days. In some embodiments, the interval 
of time between administration of doses comprising eRapa, 
nanoRapa, or e-nanoRapa is 1 to 5 days. In some embodi 
ments, the interval of time between administration of doses 
comprisingeRapa, nanoRapa, ore-nanoRapa is 1 to 7 days. In 
some embodiments, the interval of time between administra 
tion of doses comprising eRapa, nanoRapa, or e-nanoRapa is 
1 to 15 days. 
0022. In some embodiments, the subject is further admin 
istered a composition comprising a second active agent. In 
Some embodiments, the second active agent is metformin, 
celocoxib, eflornithine, Sulindac, urSodeoxycholic acid, an 
anti-inflammatory agent, an anti-autoimmune agent, or a 
cytotoxic or cytostatic anti-cancer agent. In some embodi 
ments, the composition comprising eRapa, nanoRapa, or 
e-nanoRapa is administered at the same time as the compo 
sition comprising the second active agent. In some embodi 
ments, the composition comprising eRapa, nanoRapa, or 
e-nanoRapa is administered before or after the composition 
comprising the second active agent is administered. In some 
embodiments, the interval of time between administration of 
composition comprising eRapa, nanoRapa, or e-nanoRapa 
and the composition comprising the second active agent is 1 
to 30 days. 
0023. In some embodiments, the composition comprising 
eRapa, nanoRapa, or e-nanoRapa prevents intestinal polyps 
or intestinal cancer. In some embodiments, the composition 
comprising eRapa, nanoRapa, or e-nanoRapa prevents the 
development of new adenomas or polyps, decreases the num 
ber or severity of the adenomatous polyps, induces a reduc 
tion in size or number of existing adenomas or polyps, pre 
vents the conversion of adenomas or polyps into 
adenocarcinomas and cancertissue, or prevents the adenomas 
or polyps from converting into malignant cancer that spread 
into other bodily tissues, organs and blood systems in a 
patient that has been diagnosed as having intestinal 
adenomas, intestinal polyps or Familial Adenomatous Poly 
posis (FAP). 
0024. In some embodiments, the composition comprising 
eRapa, nanoRapa, or e-nanoRapa is comprised in a food or 
food additive. 
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0025. Unless otherwise specified, the percent values 
expressed herein are weight by weight and are in relation to 
the total composition. 
0026. The term “about' or “approximately' is defined as 
being close to as understood by one of ordinary skill in the art, 
and in one non-limiting embodiment the terms are defined to 
be within 10%, preferably within 5%, more preferably within 
1%, and most preferably within 0.5%. 
(0027. The terms “inhibiting,” “reducing,” “treating,” or 
any variation of these terms, includes any measurable 
decrease or complete inhibition to achieve a desired result. 
Similarly, the term “effective” means adequate to accomplish 
a desired, expected, or intended result. 
0028. The terms “prevention' or “preventing includes: 
(1) inhibiting the onset of a disease in a subject or patient 
which may be at risk and/or predisposed to the disease but 
does not yet experience or display any or all of the pathology 
or symptomatology of the disease, and/or (2) slowing the 
onset of the pathology or symptomatology of a disease in a 
Subject or patient which may be at risk and/or predisposed to 
the disease but does not yet experience or display any or all of 
the pathology or symptomatology of the disease. 
0029. The use of the word “a” or “an when used in con 
junction with the term “comprising may mean “one, but it is 
also consistent with the meaning of “one or more.” “at least 
one, and “one or more than one.” 
0030 The words “comprising (and any form of compris 
ing, such as "comprise' and "comprises”), “having (and any 
form of having, such as “have and “has'), “including' (and 
any form of including, such as “includes” and “include’) or 
“containing (and any form of containing. Such as "contains' 
and “contain’) are inclusive or open-ended and do not 
exclude additional, unrecited elements or method steps. in 
relation to the total composition. 
0031. The compositions and methods for their use can 
“comprise.” “consistessentially of” or “consist of any of the 
ingredients or steps disclosed throughout the specification. 
With respect to the transitional phrase “consisting essentially 
of in one non-limiting aspect, a basic and novel character 
istic of the compositions and methods is the ability of eRapa, 
e-nanoRapa or other rapamycin preparations to treat or pre 
vent intestinal polyps or prevent cancer in a patient who has 
been identified as being at risk for developing intestinal pol 
yps or intestinal cancer, most especially in Subjects who are 
Suspected or known to have a genetic predisposition for 
developing familial adenomatous polyposis (FAP). 
0032. It is contemplated that any embodiment discussed in 
this specification can be implemented with respect to any 
method or composition of the invention, and vice versa. Fur 
thermore, compositions of the invention can be used to 
achieve methods of the invention. 
0033. Other objects, features and advantages of the 
present invention will become apparent from the following 
detailed description. It should be understood, however, that 
the detailed description and the specific examples, while indi 
cating specific embodiments of the invention, are given by 
way of illustration only, since various changes and modifica 
tions within the spirit and scope of the invention will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034. The following drawings form part of the present 
specification and are included to further demonstrate certain 



US 2016/0030401 A1 

aspects of the present invention. The invention may be better 
understood by reference to one or more of these drawings in 
combination with the detailed description of specific embodi 
ments presented herein. 
0035 FIGS. 1A-1B Encapsulated rapamycin increases 

life span and health in Apc" mice. (A) Encapsulated Rapa 
increases life span in Apc mice. (B) Life span of rapa 
mycin-treated Apc" mice compared to wild type C57B6 
mice or mice treated with RAD001 (everolimus). 
0036 FIGS. 2A-2C (A) Polyp count in Apc" mice at 
time of death in mice treated with no eRapa (left cluster, solid 
circles), the medium dose of eRapa as described above 
(middle cluster, Solid squares), or the high dose of eRapa as 
described above (right cluster, Solid triangles). (B) Encapsu 
lated Rapa improves physical activity in Apc" mice, as 
shown by measuring the average number of beam breaks 
(activity) for two time periods of the day, light and dark. Mice 
were treated with Eudragit control diet (left column, 
hatched), the medium dose of eRapa as described above 
(middle column, white with black dots), or the high dose of 
eRapa as described above (right column, black with white 
dots) The food area of the cage was excluded. (C) Encapsu 
lated Rapa maintains normal hematocrits in Apc" mice. 
Mice were treated with no eRapa (solid black circles), the 
medium dose of eRapa (solid black squares), or the high dose 
of eRapa (Solid black triangles). Age at the time of hemat 
ocrits is indicated on the X-axis. 
0037 FIGS. 3A-3C. Encapsulated Rapamycin inhibits 
mTOR complex 1 (mTORC1) downstream effector, riboso 
mal protein subunit S6 (rpS6) phosphorylation by S6 kinase 1 
(S6K1) in the distal segment of small intestine. eRapa was fed 
to C57BL/6 mice, the same genetic background for the Apc 
''", and intestines were collected and prepared for immu 
noassay. (A) Immunoblot showing detection of total rpS6 
(bottom panel), Ser240/244 phosphorylated rpS6 (middle 
panel) and pan actin as a loading control. (B) Signal intensi 
ties for each band in (A) were quantified and the ratio of 
phosphorylated rpS6 to total rpS6 was calculated and graphed 
as a scatter plot using Prism Software. Statistical significance 
of the reduction in this ratio was determined using an un 
paired t-test (Prism). These data show that eRapa effectively 
inhibited, mTORC1 and its effector rpS6, which is known to 
play a vital role in biogenesis of ribosomes used in protein 
synthesis needed for cell growth and proliferation. This is 
likely the effect of eRapa that inhibits polyp development and 
growth in Apc" mice and extends longevity. (C) Blood 
levels of rapamycin at 217 days (174 days treatment with 
eRapa) in mice treated with 14 ppm eRapa (the medium dose 
of eRapa as described above, see bottom cluster, shown in 
Solid black Squares) and 42 ppm eRapa (the high dose of 
eRapa as described above, see top cluster, shown in Solid 
black circles). 
0038 FIG. 4 depicts an embodiment of methods of the 
present invention, showing a sequence of steps for producing 
nanoRapa rapamycin nanoparticles by stirring a mixture of a 
combination of rapamycin and a water-miscible solvent with 
a combination of water and dispersants. 
0039 FIG. 5 depicts an embodiment of methods of the 
present invention, showing a sequence of steps for producing 
e-nanoRapa microencapsulated nanoparticles of rapamycin. 
0040 FIG. 6 depicts a nanoRapa embodiment illustrating 
a detailed view of a micelle created by particular dispersants 
in Solution as is used as part of a sequence of fabricating the 
nanoRapa rapamycin nanoparticles of FIG. 1. 

aiva -- 
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0041 FIG. 7 depicts particular e-nanoRapa embodiments 
of the invention, particularly with reference to fabrication of 
e-nanoRapa microencapsulated nanoparticles of rapamycin 
as produced by the method of FIG. 5. 

DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

0042. The inventors have discovered an effective therapy 
for treating or preventing intestinal polyps or preventing can 
cer in a patient who has been identified as being at risk for 
developing intestinal polyps or intestinal cancer comprising 
administration of rapamycin, an analog of rapamycin, or 
another inhibitor of mTOR. In certain embodiments, the rapa 
mycin, an analog of rapamycin, or other inhibitor of mTOR is 
administered orally. In certain embodiments, the rapamycin, 
an analog of rapamycin, or other inhibitor of mTOR is admin 
istered in the form of an eRapa and/or e-nanoRapa prepara 
tion. 
0043 Chemoprevention should ideally be well tolerated, 
low intoxicity, inexpensive, and effective for long-term use: 
therefore, the compositions disclosed herein appear to be 
ideal for this purpose. As shown in FIG. 1-2, encapsulated 
rapamycin demonstrates significant potential in preventing, 
delaying and/or reducing the severity of intestinal polyps, as 
evidenced by prevention of anemia (FIG. 2C, 3C). 

A. Intestinal Cancer 

0044 Intestinal cancer encompasses a variety of cancers, 
including cancer of the Small intestine, gastric cancer, and 
colorectal cancer. Symptoms of intestinal cancer often 
include, but are not limited to, pain throughout the body, 
unexplained weight-loss, pain or cramping in the middle of 
the abdomen, a lump in the abdomen, blood in the stool, 
nausea, bloating, iron deficientanemia, and jaundice. Histori 
cally, the most common treatment of intestinal cancer is Sur 
gery and radiation therapy. 
0045 Intestinal cancer is more likely to occur in some 
patients than others. For example, intestinal cancer is more 
likely to occur in a patient that has been diagnosed with an 
inflammatory bowel disease, an intestinal polyp or an 
adenoma, Familial adenomatous polyposis (FAP), or as hav 
ing a mutation which is known to cause increased WNT 
signaling. In other embodiments, the patient has a family 
history of intestinal polyps or intestinal cancer. 
004.6 Small intestine cancer can be further divided into a 
variety of Subtypes, including cancer of the jejunum and 
ileum, duodenal cancer, adenocarcinoma, gastrointestinal 
stromal tumors, lymphoma, and ileal carinoid tumors. 
Adenocarcinoma is a type of cancer that begins in the lining 
of the small intestine, and make up 40-50% of all small 
intestinal cancers. This type of intestinal cancer occurs most 
often later in life. People with Crohn's Disease and certain 
other inherited conditions such as familial adenomatous poly 
posis and Peuts-JegherSSyndrome are at a higher risk of 
developing adenocarinomas. Carcinoid tumors occur when 
neuroendocrine cells grow abnormally, and may also be 
referred to as neuroendocrine tumors or neuroendocrine can 
cer. People with a family history of multiple endocrine neo 
plasia or a family history of neurofibromatosis are more likely 
to get carcinoid tumors. Carcinoid tumors are also more com 
mon in women, African Americans, and people with certain 
diseases that damage the stomach and reduce the amount of 
stomach acid. Gastrointestinal Stromal tumors start in the 
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interstitial cells of Cajal (ICCs) in the walls of the GI tract. It 
is believed that a family history of neurofibromatosis or 
familial gastrointestinal stromal tumor syndrome will 
increase a patient's risk of getting stromal tumors. Gas 
trointestinal lymphomas are a cancer of the lymphatic system 
that begins in the lymphoid tissue. It is believed that old age, 
genetic risk factors that cause abnormal function of the 
immune system, a diet high in animal fat and low in fruits and 
Vegetables, exposure to radiation and certain chemicals, 
immune deficiencies, and some infections increase the like 
lihood of a lymphoma developing. 
0047 Colorectal cancer, commonly also known as colon 
cancer or bowel cancer, is a cancer from uncontrolled cell 
growth in the colon, rectum, or appendix. The majority of 
colorectal cancers are due to lifestyle and increasing age, but 
Some are associated with an underlying genetic disorder. For 
example, people with inflammatory bowel disease (ulcerative 
colitis and Crohn's disease) are at increased risk of colon 
cancer. Those with a family history of colorectal cancer in two 
or more first-degree relatives have a two to threefold greater 
risk of disease, and a number of genetic syndromes are also 
associated with higher rates of colorectal cancer. The most 
common of these is hereditary nonpolyposis colorectal can 
cer (HNPCC or Lynch syndrome) which is present in about 
3% of people with colorectal cancer. Other syndromes that 
are strongly associated include: Gardner syndrome, and 
familial adenomatous polyposis (FAP). 
0048 Gastric cancer refers to cancer arising from any part 
of the stomach, and is often either asymptomatic or causes 
only nonspecific symptoms in its early stages. Infection by 
Helicobacter pylori is believed to be the cause of most stom 
ach cancer while autoimmune atrophic gastritis, intestinal 
metaplasia, and various genetic factors are associated with 
increased risk levels. A very important but preventable cause 
of gastric cancer is tobacco Smoking Gastric cancers due to 
Smoking mostly occur in the upper part of the stomach near 
the esophagus. 

B. Familial Adenomatous Polyposis (FAP) 
0049 Familial adenomatous polyposis (FAP) is an auto 
Somal dominant disease caused by mutation of the Adenoma 
tous Polyposis Coli (APC) gene, located on chromosome 5 
(Kinzler 1991). This germline defect accelerates the initiation 
of the adenoma-carcinoma, resulting in the development of 
numerous adenomatous colorectal polyps at a young age. 
Polyposis inevitably progresses to colorectal cancer if left 
untreated. Given the predictable development of colorectal 
cancer in patients with FAP, the safest preventative strategy is 
Surgical resection of the colon when polyposis develops. The 
two main prophylactic Surgeries are collectomy with ileorec 
talanastamosis (IRA) and proctocolectomy withileal pouch 
anal anastamosis (IPAA) (Vasen 2008). Genetic screening 
and endoscopy in concert with prophylactic Surgery signifi 
cantly improved the overall survival of FAP patients. A phar 
macological prophylactic approach to prevent these out 
comes for this population of patients is obviously in great 
need. 
0050. However, less well appreciated is the second leading 
cause of death in FAP duodenal adenocarcinoma. Nearly 
90% of patients with FAP develop duodenal polyps, the pre 
cursor lesions of duodenal adenocarcinoma and 4.5% will 
develop duodenal adenocarcinoma in their lifetime (Wallace 
1998; Bulow 2004). In contrast to the colon, prophylactic 
Surgical resection of the ampulla and/or duodenum is accom 
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panied by significant morbidity. Duodenal Surgery is cur 
rently indicated for patients with severe duodenal polyposis 
or duodenal carcinoma. This patient population has a strong 
need for adjuvant therapies to Surgery to prevent or reduce the 
polyp formation and carcinogenesis in the gastro-intestinal 
track. 

C. WNTSignaling Pathway 
0051 WNTs comprise a family of 19 secreted glycopro 
teins, which function in diverse biological processes such as 
cell proliferation, Survival and segment polarity during devel 
opment (Anastas 2013). WNTs signal via transmembrane 
receptors included in 10 members of the frizzled (FZD) fam 
ily of G-protein coupled receptors and receptor tyrosine 
kinases. The first WNT gene was identified in cancer arising 
in mouse models of mammary cancer and in mouse and 
human colon cancer. WNTs promote stabilization of a tran 
scription factor called f-catenin (also known as CTNNB1). 
WNTs control both the canonical f-catenin-dependent and 
non-canonical (B-catenin-independent pathways. Studies 
point to a vital role for hyper-activated WNT-B-catenin sig 
naling in colorectal cancer (Korinek 1997; Morin 1997) 
Inherited inactivating mutations of the adenomatous polypo 
sis coli (APC) gene, the product of which is a negative con 
troller of B-catenin stability, are found in patients with famil 
ial adenomatous polyposis (FAP). Polyps of FAP patients 
progress to colorectal carcinomas upon inactivation of the 
tumor suppressor p53 and activating mutations of KRAS. 
Both APC and CTNNB1 are commonly mutated in colorectal 
cancers of non-FAP patients. 
0.052 The high prevalence of WNT pathway mutations in 
many types of cancer is evidence for the importance of the 
WNT-B-catenin pathway in carcinogenesis. Mutations in 
other members of the WNT signal pathway implicated in 
carcinogenesis include: TCF7L2 (transcription factor 7-like), 
CTNNB1, WTX (Wilms tumor gene on the X chromosome), 
and AXIN (See Table 1 of Anastas 2013) 
D. mTOR Inhibitors and Rapamycin 
0053 Any inhibitor of mTORC1 is contemplated for 
inclusion in the present compositions and methods. In par 
ticular embodiments, the inhibitor of mTORC1 is rapamycin 
or an analog of rapamycin. In some embodiments, the inhibi 
tor of mTORC1 is rapamycin or an analog of rapamycin is 
administered orally in the form of an eRapa and/or e-man 
oRapa preparation. Rapamycin (also known as Sirolimus and 
marketed under the trade name Rapamune) is a known mac 
rolide. The molecular formula of rapamycin is C5H7NO. 
0054 Rapamycin binds to a member of the FK binding 
protein (FKBP) family, FKBP12. The rapamycin/FKBP12 
complex binds to the protein kinase mTOR to block the 
activity of signal transduction pathways. Because the mTOR 
signaling network includes multiple tumor Suppressor genes, 
including PTEN, LKB1, TSC1, and TSC2, and multiple 
proto-oncogenes including PI3K, Akt, and eEF4E, mTOR 
signaling plays a central role in cell Survival and proliferation. 
Binding of the rapamycin/FKBP complex to mTOR causes 
arrest of the cell cycle in the G1 phase (Janus 2005). 
0055 mTORC1 inhibitors also include rapamycin ana 
logs. Many rapamycin analogs are known in the art. Non 
limiting examples of analogs of rapamycin include, but are 
not limited to, everolimus, tacrolimus, CCI-779, ABT-578, 
AP-23675, AP-23573, AP-23841, 7-epi-rapamycin, 7-thiom 
ethyl-rapamycin, 7-epi-trimethoxyphenyl-rapamycin, 7-epi 
thiomethyl-rapamycin, 7-demethoxy-rapamycin, 
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32-demethoxy-rapamycin, 2-desmethyl-rapamycin, and 
42-O-(2-hydroxy)ethyl rapamycin. 
0056. Other analogs of rapamycin include: rapamycin 
oximes (U.S. Pat. No. 5,446,048); rapamycin aminoesters 
(U.S. Pat. No. 5,130,307); rapamycin dialdehydes (U.S. Pat. 
No. 6,680,330); rapamycin 29-enols (U.S. Pat. No. 6,677, 
357); O-alkylated rapamycin derivatives (U.S. Pat. No. 6,440, 
990); water soluble rapamycin esters (U.S. Pat. No. 5,955, 
457); alkylated rapamycin derivatives (U.S. Pat. No. 5,922, 
730); rapamycin amidino carbamates (U.S. Pat. No. 5,637, 
590); biotin esters of rapamycin (U.S. Pat. No. 5,504.091); 
carbamates of rapamycin (U.S. Pat. No. 5,567.709); rapamy 
cin hydroxyesters (U.S. Pat. No. 5,362.718); rapamycin 
42-sulfonates and 42-(N-carbalkoxy)sulfamates (U.S. Pat. 
No. 5,346,893); rapamycin oxepane isomers (U.S. Pat. No. 
5,344,833); imidazolidyl rapamycin derivatives (U.S. Pat. 
No. 5,310,903); rapamycinalkoxyesters (U.S. Pat. No. 5,233, 
036); rapamycin pyrazoles (U.S. Pat. No. 5,164.399); acyl 
derivatives of rapamycin (U.S. Pat. No. 4.316,885); reduction 
products of rapamycin (U.S. Pat. Nos. 5,102.876 and 5,138. 
051); rapamycin amide esters (U.S. Pat. No. 5,118,677); 
rapamycin fluorinated esters (U.S. Pat. No. 5,100,883); rapa 
mycin acetals (U.S. Pat. No. 5,151,413); oxorapamycins 
(U.S. Pat. No. 6,399.625); and rapamycin silyl ethers (U.S. 
Pat. No. 5,120,842). 
0057. Other analogs of rapamycin include those described 
in U.S. Pat. Nos. 6,015,809; 6,004,973; 5,985,890; 5,955, 
457; 5,922,730; 5,912,253:5,780.462; 5,665,772; 5,637,590; 
5,567,709; 5,563,145; 5,559,122; 5,559,120, 5,559,119; 
5,559,112: 5,550,133: 5,541, 192: 5,541,191; 5,532,355; 
5,530,121 : 5,530,007: 5,525,610; 5,521, 194; 5,519,031; 
5,516,780; 5,508,399; 5,508,290: 5,508,286; 5,508,285: 
5,504,291; 5,504,204; 5,491231; 5,489,680; 5,489,595; 
5,488,054; 5,486,524; 5,486,523: 5,486,522; 5,484,791; 
5,484,790; 5,480,989: 5,480,988: 5,463,048; 5,446,048; 
5.434,260; 5,411,967; 5,391,730; 5,389,639; 5,385,910; 
5,385,909; 5,385,908: 5,378,836; 5,378,696; 5,373,014: 
5,362,718; 5,358,944; 5,346,893; 5,344,833; 5,302,584; 
5,262,424; 5,262,423: 5,260,300: 5,260,299; 5,233,036; 
5,221,740: 5,221,670: 5,202,332; 5,194,447; 5,177.203; 
5,169,851; 5,164,399; 5,162,333; 5,151,413; 5,138,051; 
5,130,307; 5,120,842; 5,120,727; 5,120,726; 5,120,725: 
5,118,678; 5,118,677; 5,100,883; 5,023.264; 5,023,263; 
5,023.262; all of which are incorporated herein by reference. 
Additional rapamycin analogs and derivatives can be found in 
the following U.S. Patent Application Pub. Nos., all of which 
are herein specifically incorporated by reference: 
20080249123, 20080188511; 20080182867; 2008.009 1008; 
20080085880; 20080069797; 20070280992; 20070225313; 
20070203172; 20070203171; 20070203170; 20070203169; 
20070203168; 20070142423; 20060264453; and 
2004OO1 OOO2. 
0058 Rapamycin or a rapamycin analog can be obtained 
from any source known to those of ordinary skill in the art. 
The source may be a commercial Source, or natural source. 
Rapamycin or a rapamycin analog may be chemically Syn 
thesized using any technique known to those of ordinary skill 
in the art. Non-limiting examples of information concerning 
rapamycin synthesis can be found in Schwecke et al., 1995; 
Gregory et al., 2004: Gregory et al., 2006; Graziani, 2009. 

E. Encapsulated Rapamycin Compositions 
0059. In some aspects, the compositions comprising an 
inhibitor of mTOR are encapsulated or coated to provide 
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eRapa preparations. In some embodiments, the encapsulant 
or coating may be an enteric coating. In some embodiments, 
the compositions comprising an inhibitor of mTOR are pro 
vided in the form of nanoRapa nanoparticles, and Such nan 
oRapa nanoparticles are encapsulated or coated to provide 
e-nanoRapapreparations, which are relatively stable and ben 
eficial for oral administration. 

0060. Many pharmaceutical dosage forms irritate the 
stomach due to their chemical properties or are degraded by 
stomach acid through the action of enzymes, thus becoming 
less effective. The coating may be an enteric coating, a coat 
ing that prevents release and absorption of active ingredients 
until they reach the intestine. “Enteric' refers to the small 
intestine, and therefore enteric coatings facilitate delivery of 
agents to the Small intestine. Some enteric coatings facilitate 
delivery of agents to the colon. In some embodiments, the 
enteric coating is a EUDRAGIT(R) coating. Eudragit coat 
ings include Eudragit L100-55 (for delivery to the duode 
num), Poly(methacylic acid-co-ethyl acrylate) 1:1, Eudragit 
L 30 D-55 (for delivery to the duodenum), Poly(methacrylic 
acid-co-ethyl acrylate) 1:1: Eudragit L 100 (for delivery to the 
jejunum), Poly(methacylic acid-co-methyl methacrylate) 
1:1: Eudragit S100 (for delivery to the ileum), Poly(meth 
acylic acid-co-methyl methacrylate) 1:2: Eudragit FS 30D 
(for colon delivery), Poly(methyl acrylate-co-methyl meth 
acrylate-co-methacrylic acid) 7:3:1; Eudragit RL (for sus 
tained release), Poly(ethyl acrylate-co-methyl methacrylate 
co-trimethylammonioethyl methacrylate chloride) 1:2:0.2: 
Eudragit RS (for sustained release), Poly(ethyl acrylate-co 
methyl methacrylate-co-trimethylammonioethyl methacry 
late chloride) 1:2:0.1; and Eudragit E (for taste masking), 
Poly(butyl methacylate-co-(2-dimethylamino ethyl) meth 
acrylate-co-methyl methacrylate) 1:2:1. Other coatings 
include Eudragit RS, Eudragit RL, ethylcellulose, and poly 
vinyl acetate. Benefits include pH-dependent drug release, 
protection of active agents sensitive to gastric fluid, protec 
tion of gastric mucosa from active agents, increase in drug 
effectiveness, good storage stability, and GI and colon target 
ing, which minimizes risks associated with negative systemic 
effects. 

0061 Some examples of enteric coating components 
include cellulose acetate pthalate, methyl acrylate-meth 
acrylic acid copolymers, cellulose acetate Succinate, hydroxy 
propyl methyl cellulose phthalate, hydroxy propyl methyl 
cellulose acetate Succinate, polyvinyl acetate phthalate, 
methyl methacrylate-methacrylic acid copolymers, sodium 
alginate, and Stearic acid. The coating may include Suitable 
hydrophilic gelling polymers including but not limited to 
cellulosic polymers, such as methylcellulose, carboxymeth 
ylcellulose, hydroxypropylcellulose, hydroxypropylmethyl 
cellulose, hydroxyethylcellulose, and the like; vinyl poly 
mers, such as polyvinylpyrrolidone, polyvinyl alcohol, and 
the like; acrylic polymers and copolymers, such as acrylic 
acid polymer, methacrylic acid copolymers, ethyl acrylate 
methyl methacrylate copolymers, natural and synthetic gums, 
Such as guar gum, arabic gum, Xanthan gum, gelatin, col 
lagen, proteins, polysaccharides, such as pectin, pectic acid, 
alginic acid, sodium alginate, polyaminoacids, polyalcohols, 
polyglycols; and the like; and mixtures thereof. Any other 
coating agent known to those of ordinary skill in the art is 
contemplated for inclusion in the coatings of the microcap 
Sules set forth herein. 
0062. The coating may optionally comprises a plastisizer, 
Such as dibutyl sebacate, polyethylene glycol and polypropy 
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lene glycol, dibutyl phthalate, diethyl phthalate, triethyl cit 
rate, tributyl citrate, acetylated monoglyceride, acetyltributyl 
citrate, triacetin, dimethyl phthalate, benzyl benzoate, butyl 
and/or glycol esters of fatty acids, refined mineral oils, oleic 
acid, castor oil, corn oil, camphor, glycerol and Sorbitol or a 
combination thereof. The coating may optionally include a 
gum. Non-limiting examples of gums include homopolysac 
charides such as locust bean gum, galactans, mannans, Veg 
etable gums such as alginates, gum karaya, pectin, agar, 
tragacanth, accacia, carrageenan, tragacanth, chitosan, agar, 
alginic acid, other polysaccharide gums (e.g., hydrocolloids), 
acacia catechu, Salaiguggal, indian bodellum, Copaiba gum, 
asafetida, cambi gum, Enterolobium cyclocarpum, mastic 
gum, benzoin gum, Sandarac, gambier gum, butea frondosa 
(Flame of Forest Gum), myrrh, konjak mannan, guar gum, 
Welan gum, gellan gum, tara gum, locust bean gum, carag 
eenan gum, glucomannan, galactan gum, Sodium alginate, 
tragacanth, chitosan, Xanthan gum, deacetylated Xanthan 
gum, pectin, Sodium polypectate, gluten, karayagum, tama 
rind gum, ghatti gum, Accaroid/Yacca/Red gum, dammar 
gum, juniper gum, ester gum, ipil-ipil seed gum, gum talha 
(acacia Seyal), and cultured plant cell gums including those of 
the plants of the genera: acacia, actinidia, aptenia, carbobro 
tus, chickorium, cucumis, glycine, hibiscus, hordeum, letuca, 
lycopersicon, malus, medicago, mesembryanthemum, oryza, 
panicum, phalaris, phleum, poliathus, polycarbophil, Sida, 
Solanum, trifolium, trigonella, Afzelia africana seed gum, 
Treculia africana gum, detarium gum, cassia gum, carob 
gum, Prosopis africana gum, Colocassia eSulenta gum, 
Hakea gibbosa gum, khayagum, Scleroglucan, Zea, mixtures 
of any of the foregoing, and the like. 
0063. In some aspects, the compositions comprising an 
inhibitor of mTOR are formed into nanoparticles and subse 
quently encapsulated or coated. In some embodiments, the 
encapsulant or coating may be an enteric coating. In some 
embodiments, the encapsulated rapamycin nanoparticles pro 
vide rapamycin nanoparticles within a protective polymer 
matrix for oral administration of rapamycin. The result is not 
only more durable and stable, but is also more bioavailable 
and efficacious for treatment and prevention of genetically 
predisposed disorders and age-related disorders, especially in 
the fields of oncology and neurology in humans and other 
animals. 

0064. The encapsulated rapamycin nanoparticles provide 
an embodiment of the present invention in the form of an 
improved form of encapsulated rapamycin that is more 
durable, stable and bioavailable. In some embodiments, the 
encapsulated rapamycin provides the rapamycin nanopar 
ticles within a controlled release matrix, forming the encap 
Sulated rapamycin nanoparticle in a single drug delivery 
structure for oral administration of rapamycin. This encapsu 
lated rapamycin nanoparticle may also be referred to as an 
enteric-coated rapamycin nanoparticle. In addition, many of 
the embodiments also include a stabilizing compound (for 
our purposes, a “stabilizer”) within the controlled release 
matrix either to improve compatibility of the rapamycin with 
the controlled release matrix, to stabilize the crystalline mor 
phology of the rapamycin, or to help further prevent degra 
dation of the rapamycin, particularly when the encapsulated 
rapamycin nanoparticle is exposed to air, atmospheric mois 
ture, or room temperature or warmer conditions. Particular 
embodiments incorporate the stabilizers within each rapamy 
cin nanoparticle, although certain aspects of the invention 
may be embodied with stabilizers on the surface of the encap 
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Sulated rapamycin nanoparticles or otherwise dispersed in the 
controlled release matrix. To different levels depending on 
the particular approach used for producing the nanoparticles, 
with or without other additives, the result is more efficacious 
for treatment and prevention of genetically-predisposed dis 
orders and age-related disorders, especially in the fields of 
oncology and neurology in humans and other animals. 
0065 Rapid anti-solvent precipitation, or controlled pre 
cipitation, is one method of preparing the rapamycin nano 
particles as it provides for minimal manipulation of the rapa 
mycin and exquisite control over nanoparticle size and 
distribution, and the crystallinity of the rapamycin. Several 
controlled precipitation methods are known in the art, includ 
ing rapid solvent exchange and rapid expansion of Supercriti 
cal solutions, both of which can be implemented in batch or 
continuous modes, are scalable, and Suitable for handling 
pharmaceutical compounds. 
0.066 Rapamycin nanoparticles prepared by controlled 
precipitation methods can be stabilized against irreversible 
aggregation, Ostwald ripening, and/or reduced dispersibility, 
by control of colloid chemistry, particle surface chemistry 
and particle morphology. For example, nanoparticles pre 
pared by antisolvent solidification can be stabilized by ionic 
and non-ionic Surfactants that adsorb to nanoparticle Surfaces 
and promote particle colloid stability through either charge 
repulsion or steric hindrance, respectively. Moreover, stabi 
lizers can affect nanoparticle crystallinity, which may be used 
to promote different biodistribution and bioavailability in 
certain indications. 
0067 Rapamycin nanoparticles can consist of molecular 
rapamycin bound by Suitable methods to other nanoparticles. 
Suitable methods of attaching rapamycin to a nanoparticle 
carrier or Substrate may include physical adsorption through 
hydrogen Van der Waals forces or chemisorption through 
covalent or ionic bonding. Nanoparticle Substrates may be 
either natural or synthetic, and modified to promote specific 
interactions with rapamycin. Natural nanoparticles include 
albumin and other proteins, and DNA. Synthetic nanopar 
ticles include organic and inorganic particulates, micelles, 
liposomes, dendrimers, hyperbranched polymers, and other 
compounds. 
0068. The rapamycin nanoparticles can be processed by 
any Suitable method, such as by milling, high-pressure atomi 
Zation, or rapid anti-solvent precipitation. Milling is Suitable 
provided care is taken to minimize both rapamycin degrada 
tion and particle agglomeration. Rapamycin degradation can 
be reduced with the aid of cooling or cryogenic processes. 
Agglomeration due to the increased surface area and con 
comitant adhesive forces can be reduced by the use of dis 
persants during the milling process. 
0069. In some embodiments, the rapamycin nanoparticles 
are sized between about 1 nanometer and about 1 micron. In 
Some embodiments, the rapamycin nanoparticles are less 
than 1 micron diameter. Such smaller particles provide better 
control of final particle size, improved stability within the 
particles, and the ability to tune bioavailability by controlling 
the crystallinity and composition of the rapamycin nanopar 
ticles. 
0070. Manufacturing approaches for the encapsulated 
rapamycin nanoparticle drug delivery structure embodiments 
of the present invention include creating a solution of the 
controlled release matrix, with the rapamycin nanoparticles 
dispersed therein, in appropriate proportion and producing a 
heterogeneous mixture. The solvent for Such mixtures can be 
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a suitable volatile solvent for the controlled release matrix. In 
Some embodiments, the solvent is either a poor solvent or 
non-solvent for the rapamycin nanoparticles so that when the 
rapamycin nanoparticles are dispersed into the controlled 
release matrix solution they remain as discrete nanoparticles. 
The resulting dispersion of rapamycin nanoparticles in the 
controlled release matrix solution can then be reduced to a dry 
particulate powder by a Suitable process, thereby resulting in 
microparticles of a heterogeneous nature comprised of rapa 
mycin nanoparticles randomly distributed in the controlled 
release matrix. The particulate powder may also be tailored 
by a suitable process to achieve a desired particle size for 
subsequent preparation, which may be from about 20 to about 
70 microns in diameter. 

0071. The rapamycin nanoparticles are microencapsu 
lated with the controlled release matrix using a Suitable par 
ticle-forming process to form the encapsulated rapamycin 
nanoparticle. An example of a particle-forming process is 
spinning disk atomization and drying. For a detailed discus 
sion of the apparatus and method concerning the aforemen 
tioned spin disk coating-process, this application incorpo 
rates by references US Patent Applications 2011/22 1337 and 
2011/220430, respectively. Alternatively, for example, the 
encapsulated rapamycin nanoparticles can be prepared by 
spray drying. 
0072. In some embodiments, not all of the rapamycin 
nanoparticles will be encapsulated within the controlled 
release matrix. Instead the rapamycin nanoparticles may be 
enmeshed with the controlled release matrix, with some of the 
rapamycin nanoparticles wholly contained within the con 
trolled release matrix while another other rapamycin nano 
particles apparent on the Surface of the drug delivery struc 
ture, constructed in appearance similar to a chocolate chip 
cookie. 

0073. In some embodiments, and depending on the size of 
the rapamycin nanoparticles, the encapsulated rapamycin 
nanoparticles are between 10 and 50 microns in diameter, 
although diameters as large as 75 microns may be suitable. 
0074 The controlled release matrix of the encapsulated 
rapamycin nanoparticles can be selected to provide desired 
release characteristics of the encapsulated rapamycin nano 
particles. For example, the matrix may be pH sensitive to 
provide either gastric release or enteric release of the rapa 
mycin. Enteric release of the rapamycin may achieve 
improved absorption and bioavailability of the rapamycin. 
Many materials suitable for enteric release are known in the 
art, including fatty acids, waxes, natural and synthetic poly 
mers, shellac, and other materials. Polymers area one enteric 
coating and may include copolymers of methacrylic acid and 
methyl methacrylate, copolymers of methyl acrylate and 
methacrylic acid, Sodium alginate, polyvinyl acetate phtha 
late, and various Succinate or phthalate derivatives of cellu 
lose and hydroxpropyl methyl cellulose. Synthetic polymers, 
Such as copolymers of methacrylic acid and either methyl 
acrylate or methyl methacrlate, are good enteric release poly 
mers due the ability to tune the dissolution pH range of these 
synthetic polymers by adjusting their comonomer composi 
tions. Examples of Such pH sensitive polymers are 
EUDRAGITR) polymers (Evonik Industries, Essen, Ger 
many). Specifically, EUDRAGITR S-100, a methyl meth 
acrylate and methacrylic acid copolymer with comonomer 
ratio of 2:1, respectively, has a dissolution pH of about 7.0, 
thereby making is Suitable for enteric release of rapamycin. 
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0075. The encapsulated rapamycin nanoparticles may be 
delivered in various physical entities including a pill, tablet, 
or capsule. The encapsulated rapamycin nanoparticles may 
be pressed or formed into a pellet-like shape and further 
encapsulated with a coating, for instance, an enteric coating. 
In another embodiment, the encapsulated rapamycin nano 
particles may be loaded into a capsule, also further enterically 
coated. 
0076 Various performance enhancing additives can be 
added to the encapsulated rapamycin nanoparticles. For 
example, additives that function as free radical scavengers or 
stabilizers can be added to improve oxidative and storage 
stability of the encapsulated rapamycin nanoparticles. In 
Some embodiments, free radical scavengers are chosen from 
the group that consists of glycerol, propylene glycol, and 
other lower alcohols. Additives alternatively incorporate anti 
oxidants, such as C-tocopherol (vitamin E), citric acid, 
EDTA, C.-lipoic acid, or the like. 
0077 Methacrylic acid copolymers with methyl acrylate 
or methyl methacrylate are moderate oxygen barriers. Fur 
thermore, these polymers will exhibit an equilibrium mois 
ture content. Oxygen transport due to residual solvent, mois 
ture or other causes, can lead to degradation of the 
encapsulated rapamycin nanoparticles. Oxygenbarrier mate 
rials can be added to the encapsulated rapamycin nanopar 
ticles formulation to improve oxygenbarrier properties. Oxy 
gen barrier polymers compatible with the polymers are 
polyvinyl alcohol (PVA) and gelatin. 

F. Microparticle and Nanoparticle Rapamycin 

0078. In some embodiments, rapamycin nanoparticle 
inclusions comprise discrete nanoparticles of rapamycin het 
erogeneously dispersed in a controlled release matrix. As 
illustrated in FIGS. 4-6, the rapamycin nanoparticles are pre 
pared by a suitable method and may contain additives to 
promote nanoparticle stability, modify rapamycin crystallin 
ity, or promote compatibility of the rapamycin nanoparticles 
with the controlled release matrix. The controlled release 
matrix is formulated to promote release of rapamycin to spe 
cific parts of the body, such as the intestine, to enhance oxi 
dative and storage stability of the encapsulated rapamycin 
nanoparticles, and to maintain the discrete, heterogeneously 
distributed nature of the rapamycin nanoparticles. 
0079 Referring to FIG. 4, rapamycin nanoparticles are 
prepared by anti-solvent precipitation or Solidification, also 
sometimes referred to as controlled precipitation or solidifi 
cation. Antisolvent Solidification is one approach as it pro 
vides exquisite control of particle size and distribution, par 
ticle morphology, and rapamycin crystallinity. For example, 
it is possible to prepare nanoparticles with narrow particle 
size distribution that are amorphous, crystalline, or combina 
tions thereof. Such properties may exhibit additional benefits, 
by further controlling the biodistribution and bioavailability 
of rapamycin in specific indications. 
0080 Referring now to FIG. 5, rapamycin is dissolved in 
a suitable water-miscible solvent and then rapidly injected 
into rapidly stirred water containing an appropriate aqueous 
soluble dispersant. Water-miscible solvents for rapamycin 
include methanol, ethanol, isopropyl alcohol, acetone, dim 
ethylsulfoxide, dimethylacetamide, n-methylpyrolidone, tet 
rahydrofuran, and other solvents. Low boiling point, high 
vapor pressure water-miscible solvents facilitate their 
removal during Subsequent microparticle formation. Exam 
plary water-miscible solvents are methanol, acetone, and iso 
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propyl alcohol. In some embodiments, the water-miscible 
Solvent is methanol. Some aqueous soluble dispersants 
include ionic Surfactants such as sodium dodecyl sulfate and 
Sodium cholate, non-ionic Surfactants such as Pluronics, 
PoloXomers, Tweens, and polymers, such as polyvinyl alco 
hol and polyvinylpyrolidone. Examplary aqueous-soluble 
dispersants are sodium cholate, Pluronic F-68, and Pluronic 
F-127. In some embodiments, the aqueous-soluble dispersant 
is sodium cholate, which provides Surprisingly beneficial 
properties. Not only is sodium cholate a Surfactant and a 
dispersant, it serves to cause aggregation of rapamycin par 
ticles from the aqueous solution. Moreover, while sodium 
cholate tends to be a polar molecule as well as an amphoteric 
Surfactant, it surrounds each nanoparticle with a hydrophobic 
charge when it is enmeshed in the Eudragit matrix. Then, 
when the nanoparticle is released from the Eudragit matrix 
within the animal Subjects enteric passages where conditions 
are basic, the same properties cause the nanoparticle to be 
more readily received and absorbed through the intestinal 
walls. 

0081 Referring to FIG. 6 now, rapamycin is dissolved in 
the water-miscible solvent at a concentration of about 0.01% 
w/v to about 10.0% w/v preferably about 0.1% w/v to about 
1.0% w/v. The aqueous-soluble dispersant is dissolved in 
water at a concentration above its critical micelle concentra 
tion, or CMC, typically at about 1 to about 10 times the CMC. 
The rapamycin solution is injected into the aqueous-soluble 
dispersant solution with agitation at a Volumetric ratio of 
about 1:10 to about 1:1, preferably about 1:5 to about 1:1. 
0082. The controlled release matrix is prepared from a 
water-soluble polymer, which may be a copolymer of meth 
acrylic acid with either methyl acrylate or methyl methacry 
late. Such as those marketed under the trade name of 
EUDRAGITR) and having pH-dependent dissolution proper 
ties. The controlled release matrix may be comprised of 
EUDRAGITR S-100, although other water-soluble enteric 
controlled release would be suitable. Water-soluble con 
trolled release matrices are selected so as either not to com 
promise the integrity of rapamcyin nanoparticles or to pro 
vide a medium in which rapamycin nanoparticles may be 
prepared by the controlled precipitation methodology 
described previously. 
0083. In preparing the water-soluble polymer it is helpful 
to maintain conditions that do not compromise the integrity of 
the rapamycin nanoparticles. Firstly, since the rapamycin 
nanoparticles are susceptible solubilization by certain co 
Solvents, it is important to maintain a Suitable quantity of 
certain co-solvents to achieve controlled release matrix solu 
bility while not deleteriously affecting the morphology of the 
rapamycin nanoparticles. Secondly, rapamycin nanoparticles 
will be susceptible to chemical degradation by high pH; there 
fore, it is important to modulate the controlled release matrix 
Solution pH so that rapamycin is not chemically altered. It is 
helpful the controlled release matrix solution pH be main 
tained below about pH 8. Lastly, it is helpful to achieve near 
to complete solubilization of the controlled release matrix in 
Solution so that microencapsulation of the rapamycin nano 
particles by the controlled release matrix in Subsequent pro 
cessing steps may proceed with high efficiency. When using 
the EUDRAGITRS-100 as the controlled release matrix, it is 
helpful to achieve a controlled release matrix solution by 
using a combination of co-solvents and solution pH modula 
tion. In certain embodiments, the co-solvents are about 40% 
or less by volume. Similarly, in certain embodiments, the pH 
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of the controlled release matrix solution is about 8 or less, 
such that the EUDRAGITRS-100 is not completely neutral 
ized and may be only about 80% or less neutralized. These 
conditions achieve nearly complete to complete solubiliza 
tion of the EUDRAGITR S-100 in a medium that is mostly 
aqueous and that maintains the integrity of the rapamycin 
nanoparticles, therefore leading to their microencapsulation 
by the controlled-release matrix in Subsequent processing 
steps. 
I0084. The rapamycin nanoparticles prepared by the con 
trolled precipitation method are added to the aqueous Solution 
of the controlled released matrix, resulting in a nanoparticle 
dispersion in the solubilized controlled release matrix. Alter 
natively, the rapamycin Solubilized in a suitable co-solvent 
can be dispersed into the aqueous solution of controlled 
release matrix leading to controlled precipitation of rapamy 
cin particles, thereby leading to a rapamycin nanoparticle 
dispersion in fewer processing steps, but of appropriate com 
position to permit Subsequent microencapsulation process 
1ng. 
I0085. As an alternative embodiment, the encapsulated 
rapamycin nanoparticles are created using pre-existing nano 
particle Substrates, such as albumin, to create, in the case of 
albumin, “albumin-rapamycin nanoparticles. Within this 
general class of alternatives, certain approaches for creating 
the albumin-rapamycin nanoparticles involve encapsulating 
rapamycin within albumin nanoparticles or preferentially 
associating rapamycin with albumin nanoparticles through 
physical or chemical adsorption. The albumin nanoparticles 
themselves may be formed from human serum albumin, a 
plasma protein derived from human serum. 
I0086 More particularly, this embodiment may involve use 
of a therapeutic peptide or protein that is covalently or physi 
cally bound to albumin, to enhance its stability and half-life. 
With the albumin stabilized, the rapamycin is mixed with the 
stabilized albumin in an aqueous solvent and passed under 
high pressure to form rapamycin-albumin nanoparticles in 
the size range of 100-200 nm (comparable to the size of small 
liposomes). 
I0087 Certain embodiments also address degradation risks 
and other limits imposed by the related art by preparing 
encapsulated rapamycin nanoparticles as a heterogeneous 
mixture of rapamycin nanoparticles in a polymer matrix. 
Distributed nanoparticles are morphologically different than 
homogeneous rapamycin; and are less Susceptible to degra 
dation because of the bulk nature of the nanoparticles com 
pared to the Smaller size of molecular rapamycin. 

G. Methods of Using Rapamycin Compositions 

I0088. “Treatment” and “treating refer to administration 
or application of a therapeutic agent to a Subject or perfor 
mance of a procedure or modality on a Subject for the purpose 
of obtaining a therapeutic benefit for a disease or health 
related condition. For example, the rapamycin compositions 
of the present invention may be administered to a subject for 
the purpose of treating or preventing intestinal adenomas or 
polyps and cancer in a patient who has been identified as 
being at risk for developing intestinal polyps or intestinal 
CaCC. 

I0089. The terms “therapeutic benefit,” “therapeutically 
effective” or “effective amount” refer to the promotion or 
enhancement of the well-being of a subject. This includes, but 
is not limited to, a reduction in the frequency or severity of the 
signs or symptoms of a disease. 
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0090 “Prevention' and “preventing are used according 
to their ordinary and plain meaning. In the context of a par 
ticular disease or health-related condition, those terms refer to 
administration or application of an agent, drug, or remedy to 
a Subject or performance of a procedure or modality on a 
Subject for the purpose of preventing or delaying the onset of 
a disease or health-related condition. For example, one 
embodiment includes administering the rapamycin composi 
tions of the present invention to a Subject at risk of developing 
intestinal polyps and cancer (e.g., a patient who has been 
diagnosed with FAP) for the purpose of preventing intestinal 
polyps and cancer. 
0091 Rapamycin compositions, as disclosed herein, may 
be used to treat any disease or condition for which an inhibitor 
of mTOR is contemplated as effective for treating or prevent 
ing the disease or condition. For example, methods of using 
rapamycin compositions to treat or prevent intestinal polyps 
and cancerina patient who has been identified as being at risk 
for developing intestinal polyps or intestinal cancer are dis 
closed. This risk for developing intestinal polyps or intestinal 
cancer may be determined by genetic analysis. The treatment 
or prevention of the disease may be instituted before or after 
any related Surgical intervention Such as polypectomy or any 
form of a full or partial collectomy or colon resection. Dosing 
regimens may include multiple doses per day, one dose per 
day, or regular doses one or more days apart. 
0092. Other uses of rapamycin compositions as disclosed 
herein are also contemplated. For example, U.S. Pat. No. 
5,100,899 discloses inhibition of transplant rejection by rapa 
mycin; U.S. Pat. No. 3,993,749 discloses rapamycin antifun 
gal properties; U.S. Pat. No. 4.885,171 discloses antitumor 
activity of rapamycin against lymphatic leukemia, colon and 
mammary cancers, melanocarcinoma and ependymoblas 
toma; U.S. Pat. No. 5,206,018 discloses rapamycin treatment 
of malignant mammary and skin carcinomas, and central 
nervous system neoplasms; U.S. Pat. No. 4,401,653 discloses 
the use of rapamycin in combination with other agents in the 
treatment of tumors; U.S. Pat. No. 5,078,999 discloses a 
method of treating systemic lupus erythematosus with rapa 
mycin; U.S. Pat. No. 5,080,899 discloses a method of treating 
pulmonary inflammation with rapamycin that is useful in the 
symptomatic relief of diseases in which pulmonary inflam 
mation is a component, i.e., asthma, chronic obstructive pull 
monary disease, emphysema, bronchitis, and acute respira 
tory distress syndrome; U.S. Pat. No. 6,670,355 discloses the 
use of rapamycin in treating cardiovascular, cerebral vascular, 
or peripheral vascular disease; U.S. Pat. No. 5,561,138 dis 
closes the use of rapamycin in treating immune related ane 
mia; U.S. Pat. No. 5.288,711 discloses a method of prevent 
ing or treating hyperproliferative vascular disease including 
intimal Smooth muscle cell hyperplasia, restenosis, and vas 
cular occlusion with rapamycin; and U.S. Pat. No. 5,321,009 
discloses the use of rapamycin in treating insulin dependent 
diabetes mellitus. 

H. Pharmaceutical Preparations 
0093 Certain methods and compositions set forth herein 
are directed to administration of an effective amount of a 
composition comprising the rapamycin compositions of the 
present invention. 
0094) 1. Compositions 
0095. A “pharmaceutically acceptable carrier includes 
any and all solvents, dispersion media, coatings, Surfactants, 
antioxidants, preservatives (e.g., antibacterial agents, anti 
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fungal agents), isotonic agents, absorption delaying agents, 
salts, preservatives, drugs, drug stabilizers, gels, binders, 
excipients, disintegration agents, lubricants, Sweetening 
agents, flavoring agents, dyes. Such like materials and com 
binations thereof, as would be known to one of ordinary skill 
in the art (Remington's, 1990). Except insofar as any conven 
tional carrier is incompatible with the active ingredient, its 
use in the therapeutic orpharmaceutical compositions is con 
templated. The compositions used in the present invention 
may comprise different types of carriers depending on 
whether it is to be administered in solid, liquid or aerosol 
form, and whether it needs to be sterile for such routes of 
administration as injection. 
0096. The use of such media and agents for pharmaceuti 
cally active substances is well known in the art. Exceptinsofar 
as any conventional media or agent is incompatible with the 
active ingredient, its use in the therapeutic compositions is 
contemplated. Supplementary active ingredients can also be 
incorporated into the compositions, and these are discussed in 
greater detail below. For human administration, preparations 
should meet sterility, pyrogenicity, general safety and purity 
standards as required by FDA Office of Biologics standards. 
0097. The formulation of the composition may vary 
depending upon the route of administration. For parenteral 
administration in an aqueous Solution, for example, the solu 
tion should be suitably buffered if necessary and the liquid 
diluent first rendered isotonic with sufficient saline or glu 
cose. In this connection, Sterile aqueous media that can be 
employed will be known to those of skill in the art in light of 
the present disclosure. 
0098. In addition to the compounds formulated for 
parenteral administration, such as intravenous or intramuscu 
lar injection, other pharmaceutically acceptable forms 
include, e.g., tablets or other solids for oral administration; 
liposomal and nanoparticle formulations; enteric coating for 
mulations; time release capsules; formulations for adminis 
tration via an implantable drug delivery device, and any other 
form. One may also use nasal Solutions or sprays, aerosols or 
inhalants in the present invention. 
0099. The capsules may be, for example, hard shell cap 
Sules or soft-shell capsules. The capsules may optionally 
include one or more additional components that provide for 
Sustained release. 
0100. In certain embodiments, pharmaceutical composi 
tion includes at least about 0.1% by weight of the active 
compound. In other embodiments, the pharmaceutical com 
position includes about 2% to about 75% of the weight of the 
composition, or between about 25% to about 60% by weight 
of the composition, for example, and any range derivable 
therein. 
0101 The compositions may comprise various antioxi 
dants to retard oxidation of one or more components. Addi 
tionally, the prevention of the action of microorganisms can 
be accomplished by preservatives such as various antibacte 
rial and antifungal agents, including but not limited to para 
bens (e.g., methylparabens, propylparabens), chlorobutanol, 
phenol, sorbic acid, thimerosal or combinations thereof. The 
composition should be stable under the conditions of manu 
facture and storage, and preserved against the contaminating 
action of microorganisms, such as bacteria and fungi. 
0102. In certain embodiments, an oral composition may 
comprise one or more binders, excipients, disintegration 
agents, lubricants, flavoring agents, and combinations 
thereof. When the dosage unit form is a capsule, it may 
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contain, in addition to materials of the above type, carriers 
Such as a liquid carrier. Various other materials may be 
present as coatings or to otherwise modify the physical form 
of the dosage unit. For instance, tablets, pills, or capsules may 
be coated with shellac, sugar or both. 
0103) In particular embodiments, prolonged absorption 
can be brought about by the use in the compositions of agents 
delaying absorption, such as, for example, aluminum 
monostearate, gelatin, or combinations thereof. 
0104 2. Routes of Administration 
0105. Upon formulation, solutions will be administered in 
a manner compatible with the dosage formulation and in Such 
amount as is therapeutically effective. 
0106 The composition can be administered to the subject 
using any method known to those of ordinary skill in the art. 
For example, a pharmaceutically effective amount of the 
composition may be administered intravenously, intracere 
brally, intracranially, intraventricularly, intrathecally, into the 
cortex, thalamus, hypothalamus, hippocampus, basal gan 
glia, Substantia nigra or the region of the Substantia nigra, 
cerebellum, intradermally, intraarterially, intraperitoneally, 
intralesionally, intratracheally, intranasally, topically, intra 
muscularly, intraperitoneally, anally, Subcutaneously, orally, 
topically, locally, inhalation (e.g., aerosol inhalation), injec 
tion, infusion, continuous infusion, localized perfusion bath 
ing target cells directly, via a catheter, via a lavage, increams, 
in lipid compositions (e.g., liposomes), or by other method or 
any combination of the forgoing as would be known to one of 
ordinary skill in the art (Remington's, 1990). 
0107. In particular embodiments, the composition is 
administered to a Subject using a drug delivery device. Any 
drug delivery device is contemplated for use in delivering an 
effective amount of the inhibitor of mTORC1. 
0108. 3. Dosage 
0109) A pharmaceutically effective amount of an inhibitor 
of mTORC1 is determined based on the intended goal. The 
quantity to be administered, both according to number of 
treatments and dose, depends on the Subject to be treated, the 
state of the subject, the protection desired, and the route of 
administration. Precise amounts of the therapeutic agent also 
depend on the judgment of the practitioner and are peculiar to 
each individual. 
0110. The amount of rapamycin or rapamycin analog or 
derivative to be administered will depend upon the disease to 
be treated, the length of duration desired and the bioavailabil 
ity profile of the implant, and the site of administration. Gen 
erally, the effective amount will be within the discretion and 
wisdom of the patient's physician. Guidelines for adminis 
tration include dose ranges of from about 0.01 mg to about 
500 mg of rapamycin or rapamycin analog. 
0111. For example, a dose of the inhibitor of mTORC1 
may be about 0.0001 milligrams to about 1.0 milligrams, or 
about 0.001 milligrams to about 0.1 milligrams, or about 0.1 
milligrams to about 1.0 milligrams, or even about 10 milli 
grams per dose or so. Multiple doses can also be adminis 
tered. In some embodiments, a dose is at least about 0.0001 
milligrams. In further embodiments, a dose is at least about 
0.001 milligrams. In still further embodiments, a dose is at 
least 0.01 milligrams. In still further embodiments, a dose is 
at least about 0.1 milligrams. In more particular embodi 
ments, a dose may be at least 1.0 milligrams. In even more 
particular embodiments, a dose may be at least 10 milligrams. 
In further embodiments, a dose is at least 100 milligrams or 
higher. 
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0112 In other non-limiting examples, a dose may also 
comprise from about 1 microgram/kg/body weight, about 5 
microgram/kg/body weight, about 10 microgram/kg/body 
weight, about 50 microgram/kg/body weight, about 100 
microgram/kg/body weight, about 200 microgram/kg/body 
weight, about 350 microgram/kg/body weight, about 500 
microgram/kg/body weight, about 1 milligram/kg/body 
weight, about 5 milligram/kg/body weight, about 10 milli 
gram/kg/body weight, about 50 milligram/kg/body weight, 
about 100 milligram/kg/body weight, about 200 milligram/ 
kg/body weight, about 350 milligram/kg/body weight, about 
500 milligram/kg/body weight, to about 1000 mg/kg/body 
weight or more per administration, and any range derivable 
therein. In non-limiting examples of a derivable range from 
the numbers listed herein, a range of about 5 mg/kg/body 
weight to about 100 mg/kg/body weight, about 5 microgram/ 
kg/body weight to about 500 milligram/kg/body weight, etc., 
can be administered, based on the numbers described above. 
0113. The dose can be repeated as needed as determined 
by those of ordinary skill in the art. Thus, in some embodi 
ments of the methods set forth herein, a single dose is con 
templated. In other embodiments, two or more doses are 
contemplated. In some embodiments, the two or more doses 
are the same dosage. In some embodiments, the two or more 
doses are different dosages. Where more than one dose is 
administered to a subject, the time interval between doses can 
be any time interval as determined by those of ordinary skill 
in the art. For example, the time interval between doses may 
be about 1 hour to about 2 hours, about 2 hours to about 6 
hours, about 6 hours to about 10 hours, about 10 hours to 
about 24 hours, about 1 day to about 2 days, about 1 week to 
about 2 weeks, or longer, or any time interval derivable within 
any of these recited ranges. In specific embodiments, the 
composition may be administered daily, weekly, monthly, 
annually, or any range therein. 
0114 Doses for encapsulated rapamycin (eRapa) and for 
encapsulated rapamycin nanoparticles maybe different. 
According to certain embodiments, doses are contemplated 
in a range of more than 50 micrograms and up to (or even 
exceeding) 200 micrograms per kilogram for daily adminis 
tration, or the equivalent for other frequencies of administra 
tion. Although dosing may vary based on particular needs and 
preferred treatment protocols according to physician prefer 
ence, maximum tolerable daily bioavailable dosings (trough 
levels) for a 28-day duration are about 200 micrograms of 
rapamycin (or equivalent) per subject kilogram, for both 
human and canine Subjects, although those of ordinary skill 
would understand that greater dose amount ranges would be 
tolerable and suitable when administered less often than once 
per day, and lesser ranges would be tolerable when adminis 
tered more often than once per day. 
0.115. In certain embodiments, it may be desirable to pro 
vide a continuous Supply of a pharmaceutical composition to 
the patient. This could be accomplished by catheterization, 
followed by continuous administration of the therapeutic 
agent. The administration could be intra-operative or post 
operative. 
0116 4. Secondary and Combination Treatments 
0117 Certain embodiments provide for the administration 
or application of one or more secondary or additional forms of 
therapies. The type of therapy is dependent upon the type of 
disease that is being treated or prevented. The secondary form 
of therapy may be administration of one or more secondary 
pharmacological agents that can be applied in the treatment or 
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prevention of intestinal polyps or cancer or a disease, disor 
der, or condition associated with intestinal polyps and cancer 
in a patient who has been identified as being at risk for 
developing intestinal polyps or intestinal cancer. 
0118. If the secondary or additional therapy is a pharma 
cological agent, it may be administered prior to, concurrently, 
or following administration of the inhibitor of mTORC1. 
0119 The interval between administration of the inhibitor 
of mTORC1 and the secondary or additional therapy may be 
any interval as determined by those of ordinary skill in the art. 
For example, the inhibitor of mTORC1 and the secondary or 
additional therapy may be administered simultaneously, or 
the interval between treatments may be be minutes to weeks. 
In embodiments where the agents are separately adminis 
tered, one would generally ensure that a significant period of 
time did not expire between the time of each delivery, such 
that each therapeutic agent would still be able to exert an 
advantageously combined effect on the Subject. For example, 
the interval between therapeutic agents may be about 12 h to 
about 24 h of each other or within about 6 hours to about 12 
h of each other. In some situations, it may be desirable to 
extend the time period for treatment significantly, however, 
where several days (2,3,4, 5, 6 or 7) to several weeks (1,2,3, 
4, 5, 6, 7 or 8) lapse between the respective administrations. In 
Some embodiments, the timing of administration of a second 
ary therapeutic agent is determined based on the response of 
the subject to the inhibitor of mTORC1. 

I. Kits 

0120 Kits are also contemplated as being used in certain 
aspects of the present invention. For instance, a rapamycin 
composition of the present invention can be included in a kit. 
A kit can include a container. Containers can include a bottle, 
a metal tube, a laminate tube, a plastic tube, a dispenser, a 
pressurized container, a barrier container, a package, a com 
partment, or other types of containers such as injection or 
blow-molded plastic containers into which the hydrogels are 
retained. The kit can include indicia on its surface. The indi 
cia, for example, can be a word, a phrase, an abbreviation, a 
picture, or a symbol. 
0121 Further, the rapamycin compositions of the present 
invention may also be sterile, and the kits containing Such 
compositions can be used to preserve the sterility. The com 
positions may be sterilized via an aseptic manufacturing pro 
cess or sterilized after packaging by methods known in the art. 

EXAMPLES 

0122) The following examples are included to demon 
strate certain non-limiting aspects of the invention. It should 
be appreciated by those of skill in the art that the techniques 
disclosed in the examples that follow represent techniques 
discovered by the inventors to function well in the practice of 
the invention. However, those of skill in the art should, in light 
of the present disclosure, appreciate that many changes can be 
made in the specific embodiments that are disclosed and still 
obtain a like or similar result without departing from the spirit 
and scope of the invention. 

Example 1 
0123 Encapsulated rapamycin, sometimes referred to as 
eRapa, increases life span in a mouse model of colon cancer, 
referred to as Apc'". This mouse model carries a germline 
mutation in one copy of the mouse tumor Suppressor gene 
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encoding adenomatous polyposis coli (Apc). Min in Apc'" 
refers to a condition called multiple intestinal neoplasms, 
which in this mouse model develop very early in life, result 
ing in a short life span of about 180 days. The cause of death 
of Apc" mice is usually severe anemia due to bleeding 
from the multiple neoplastic polyps in the intestine. Apc'" 
mice model in part an inherited condition in humans called 
familial adenomatous polyposis (FAP). 
0.124 Familial adenomatous polyposis (FAP) is an auto 
Somal dominant disease caused by mutation of the Adenoma 
tous Polyposis Coli (APC) gene, located on chromosome 5 
(Kinzler, 1991). This germline defect accelerates the initia 
tion of adenoma-carcinoma, resulting in the development of 
numerous adenomatous colorectal polyps at a young age. 
Polyposis inevitably progresses to colorectal cancer if left 
untreated. Given the predictable development of colorectal 
cancer in patients with FAP, the safest preventative strategy is 
Surgical resection of the colon when polyposis develops. The 
two main prophylactic Surgeries are collectomy with ileorec 
talanastamosis (IRA) and proctocolectomy withileal pouch 
anal anastamosis (IPAA) (Vasen, 2008). Genetic screening 
and endoscopy in concert with prophylactic Surgery signifi 
cantly improved the overall survival of FAP patients. How 
ever, less well appreciated by medical providers is the second 
leading cause of death in FAP duodenal adenocarcinoma. 
Nearly 90% of patients with FAP develop duodenal polyps, 
the precursor lesions of duodenal adenocarcinoma (Wallace, 
1998) and 4.5% will develop duodenal adenocarcinoma in 
their lifetime (Bulow, 2004). In contrast to the colon, prophy 
lactic Surgical resection of the ampulla and/or duodenum is 
accompanied by significant morbidity. Duodenal Surgery is 
currently indicated for patients with severe duodenal polypo 
sis or duodenal carcinoma. This patient population has a 
strong need for adjuvant therapies to Surgery to prevent or 
reduce the polyp formation and carcinogenesis in the gastro 
intestinal track. 
0.125 Since FAP patients develop polyps that eventually 
progress to colon cancer, and since Apc" mice develop 
similar neoplasms, this mouse model (and other containing 
similar mutations in Apc) are widely used by intestinal cancer 
researchers. 
0.126 Showing that eRapa treatment beginning early in 
life in Apc" mice prevents polyps from developing and 
progressing to the bleeding stage thereby resulting in a life 
span equal to and perhaps greater than wildtype, normal mice 
(See FIG. 1-A-2 for comparison to life span of normal, wild 
type) strongly suggests a similar approach in FAP (and other 
types of GI cancers) in human patients will be of great benefit. 
0127 Apc' mice were fed Eudragit control chow (0 
ppm rapamycin), a medium dose of 14 ppm encapsulated 
rapamycin (2.24 mg/kg/day), or a high dose of 42 ppm encap 
Sulated rapamycin (6.72 mg/kg/day) chow beginning at 6 
weeks of age (FIG. 1(A), arrow). All mice consuming 0 ppm 
chow died by 181 days of age, while the rapamycin-treated 
mice survived to between 570 and 685 days (median 668 
days) for the mice dosed at 14 ppm and to between 559 days 
to 1,093 days (median 937 days). This extension of life span 
was statistically significant (Logrank Test; p<0.0025) for 
each dose. FIG. 1 (B) In FIG. 1 (B), life span of eRapa-treated 
Apc' mice was compared to wild type C57BL6 mice or 
mice treated with RAD001 (everolimus), as reported by 
Fujishita T. Aoki K, Lane H A, Aoki M. Taketo M M in 
“Inhibition of the mTORC1 pathway suppresses intestinal 
polyp formation and reduces mortality in Apc' mice” 
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(published in Proc. Natl. Acad. Sci. USA, 2008 Sep. 9; 105 
(36): 13544-9). This experiment reveals that eRapa is more 
effective than the RAD001 treatment because the lower dose 
of eRapa (2.24 mg/kg) results in a longer life span than the 
highest dose of RAD001 (10 mg/kg). In addition, 60% of the 
Apc' mice receiving 42 ppm eRapa diets lived beyond 
mice treated with the highest dose of RAD001 and wild type, 
normal mice. 
0128 Intestinal polyp counts of Apc mice at necropsy 
show a reduction, especially the mice treated with high dose. 
The first mouse to die in the high dose treatment group 
showed no visible signs of intestinal neoplasms. The second 
mouse that died, had three polyps. This is evidence of pre 
vention of neoplastic disease in a highly prone mouse model. 
0129. Encapsulated rapamycin also improves the health of 
the treated mice. The health of the mice was tested by moni 
toring their activity. Older or sick mice move less than 
younger, healthy mice. The Nathan Shock Healthspan and 
Functional Assessment Core of the Barshop Institute for Lon 
gevity and Aging Studies documented the activity of the 
rapamycin-treated and control mice. The data shown in FIG. 
2(B) reveal the decline in movement by the 0 ppm fed group 
(labeled control in the graphs), which has been prevented by 
both the medium (2.24 mg/kg/day) and high (6.72 mg/kg/ 
day) doses of rapamycin. Both the mid and high dose are 
equally effective in maintaining this aspect of health. The data 
shown in FIG. 2(B) also show a difference between move 
ment between light and dark phases of the day cycle for the 
medium and high doses of rapamycin, the difference being 
absent in the control 0 ppm dose mice. These data indicate the 
maintenance of a diurnal rhythm and activity levels similar to 
wild-type C57BL/6 mice, suggesting better health versus 
Apc' mice on control chow. 
0130 FIG. 2(A) demonstrates that polyp count at the time 
of death was lower in Apc" mice that were treated with 
eRapa. The first mouse that died after treatment with 42 ppm 
eRapa had no polyps, and the second one had only 3 polyps. 
FIG. 2(C) demonstrates that encapsulated Rapa maintains 
normal hematocrits in Apc" mice. The hematocrit in 
eRapa-treated mice (in the high dose group) was normal as 
compared to wild type C57BL/6 mice (44%) even at 550 
days, a time when about 5% of wildtype C57BL/6 mice were 
reported to die from natural causes. It is clear that the high 
dose eRapa is more effective in maintaining normal hemat 
ocrits, which is indicative of the repression of mTORC1 
(shown in FIG. 3) and inhibition of polyp development and 
growth leading to extended longevity in this tumor-prone 
model. 
0131 FIG. 3(A&B) shows a dose-dependent depression 
of the phosphorylation of rpS6 by chronic eRapa treatment. 
rpS6 was recently shown to have a vital role in ribosome 
biogenesis needed for protein synthesis, development and 
growth of intestinal neoplasms. Chauvin C, Koka V. Nouschi 
A, Mieulet V, Hoareau-Aveilla C, DreazenA, et al. Oncogene, 
2013. Both mid and high doses are equally effective in 
repressing this part of mTORC1 downstream signaling. 
0132 Also shown are blood levels of rapamycin by the 
2.24 mg/kg and 6.72 mg/kg eRapa doses (FIG. 3(C). These 
blood concentrations are higher than the therapeutic range 
used for organ transplant recipients. Trepanier D. Gallant H. 
Legatt D.YatscoffR. Clin Biochem 1998,31:345-351. A dose 
response was observed in proximal and distal Small intestine 
tissue levels of rapamycin, the increase in the distal intestine 
compared with the proximal, which is consistent with the pH 
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gradient approaching neutrality thereby resulting in an 
increase drug release by Eudragit delivery. This implies that 
eRapa may be an effective and convenient method to deliver 
rapamycin to both the Small intestine and blood, indicating 
that eRapa may have both local and systemic effects. 
I0133. These data of increased lifespan, increased activity 
levels, increased hematocrit, dose-dependent depression of 
the phosphorylation of rpS6, decreased polyp production, and 
other health indicators is not due exclusively to the dose of 
rapamycin delivered in the chow. The low dose of 2.24 mg/kg/ 
day is lower than other reported doses of rapamycin Such as 3 
mg/kg/day and 10 mg/kg/day by oral gavage (Fujishita, et al., 
Proc Natl Acad Sci USA. 105(36): 13544-9, 2008) and 40 
mg/kg food pellet (Koehl, et al., Oncogene, 29:1553-60. 
2010). However, and Surprisingly, the rapamycin encapsu 
lated in the Eudragit provided a superior therapeutic benefit 
than rapamycin delivered alone. 
0.134. The studies described above demonstrate that 
encapsulated rapamycin in the disclosed formulation, which 
is enterically delivered, prevents, delays the development of 
or slows the growth and progression of intestinal polyps (and 
Subsequent cancer) in this mouse model. 

Example 2 

0.135 Development of methods to produce rapamycin 
nanoparticles. Rapid solvent exchange was used to examine 
the formation of rapamycin nanoparticles. Three water-mis 
cible solvents and three water-soluble surfactants were 
selected to study their respective effects on the formation and 
morphology of rapamycin nanoparticles. The water-miscible 
solvents were isopropyl alcohol (Solvent 1), acetone (Solvent 
2), and methanol (Solvent 3). The water-soluble surfactants 
were Pluronic F-68 (Dispersant 1, a non-ionic PEO-PPO 
PEO block copolymer), Pluronic F-127 (Dispersant 2, a non 
ionic PEO-PPO-PEO block copolymer), and sodium cholate 
(Dispersant 3, an anionic Surfactant). Rapamycin was dis 
Solved in each of the water-miscible solvents at a concentra 
tion of 0.25% w/v. The water-soluble surfactants were dis 
solved in deionized water at concentrations of 0.5% w/v. 
0.5% w/v. and 1.0% w/v, respectively, for each of the dispers 
ants. Each experimental combination (e.g. NP-1 to NP-9 in 
following table) consisted of 5 mL of rapamycin solution and 
25 mL of surfactant solution, resulting in a dilution factor of 
1:5 solvent: water. 25 mL of surfactant solution was trans 
ferred to a 50 mL beaker and stirred with the aid of magnetic 
mircoStirbar. Rapamycin solution was rapidly injected at 500 
uL increments with the aid of a micropipette with the pipette 
tip placed below the surface of the rapidly stirred surfactant 
Solution. The visual appearance of the resulting nanoparticles 
and their colloidal stability after 24-hours were qualitatively 
assessed. The following table Summarizes the qualities of the 
rapamycin nanoparticle dispersions. Qualitatively, rapamy 
cinnanoparticle dispersions having a colorless to blue, opal 
escent appearance will have particle sizes on the order of less 
than about 300 nm as evidenced by their interaction with the 
ultraviolet wavelengths of visible light. Whereas, dispersions 
having a more white appearance will have particle sizes larger 
than about 300 nm due to their interaction with the broader 
spectrum of visible light. Rapamycin nanoparticle formula 
tions NP-7 and NP-9 were selected as methods of nanopar 
ticle preparation. 
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Dispersant 1 Dispersant 2 Dispersant 3 

Solvent 1 NP-1: White, settled, NP-2: Blue, NP-3: Clear, 
resdispersible opalescent, settled, aggregated, 

redispersible redispersible 
Solvent 2 NP-4: Blue, NP-5: White, settled, NP-6: Blue, 

opalescent, some redispersible opalescent, 
settling settled, 

redispersible 
Solvent 3 NP-7: Blue, NP-8: Blue to white, NP-9: Blue, 

opalescent, stable settled, redispersible opalescent, 
stable 

Example 3 
0.136 Preparation of a high concentration rapamycin 
nanoparticle dispersion. The water-miscible solvent and 
water-soluble dispersant of NP-9 from Example 1 was used to 
prepare rapamycin nanoparticles. 656 mg of rapamycin were 
dissolved in 6.56 mL of Solvent 3 to yield a 1.0% w/v solu 
tion. This Volume of rapamycin solution was injected into 
26.25 mL of 1.0% w/v Dispersant 1 in deionized water. The 
resulting rapamycin nanoparticle dispersion had a final rapa 
mycin content of 2.4% w/w. The particle size of the disper 
sion was determined by dynamic light scattering to be 230 
nmit50 nm with a single peak. 

Example 4 

0137 Preparation of a water-soluble enteric coating. 3.5g 
of EUDRAGITR) S-100 were added to 70 mL of deionized 
water with light stirring, resulting in a white dispersion. 1.4g 
of sodium hydroxide were added to the dispersion with con 
tinued stirring. The resulting dispersion gradually turned 
clear and colorless indicating an aqueous solution of S-100. 
The estimated concentration of sodium hydroxide was 0.5N. 

Example 5 
0138 Preparation of a feedstock containing rapamycin 
nanoparticles and a water-soluble enteric coating. Rapamycin 
nanoparticles were prepared as described in Example 2 and 
then slowly added to an aqueous solution of EUDRAGITR) 
S-100 prepared as in Example 3. The ratio of rapamycin to 
S-100 was 1:9, or 10% wt. rapamycin payload. The resulting 
dispersion was allowed to stir for several minutes to observe 
stability. After one hour, the dispersion had transformed to a 
clear yellow, indicating destruction of the rapamycin nano 
particles and a change in the rapamycin. Addition of a small 
amount of acetic acid to reduce the solution pH to below 
neutral resulted in a clear, colorless Solution. 

Example 6 

0139 Preparation of water-soluble enteric coating with a 
water-miscible co-solvent. 3.5 g of EUDRAGITR) S-100 
were added to 30/70 v/v methanol/deionized water, resulting 
in a white dispersion. The dispersion was stirred continuously 
until a clear Solution was formed. 

Example 7 
0140 Preparation of a feedstock containing rapamycin 
nanoparticles and a water-soluble enteric coating. Rapamycin 
nanoparticles were prepared as described in Example 2 and 
then slowly added to an aqueous solution of EUDRAGITR) 
S-100 prepared as in Example 5. The ratio of rapamycin to 
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S-100 was 1:9, or 10% wt. rapamycin payload. The white 
dispersion was allowed to stir for several minutes after which 
the dispersion was transformed into a clear Solution indicat 
ing the rapamycin nanoparticles had been destroyed. 

Example 8 
0141 Preparation of a partially-neutralized, water-soluble 
enteric coating with a water-miscible co-solvent. 3.5g of 
EUDRAGITR) S-100 were added to 10/90 v/v methanol/ 
deionized water, resulting in a white dispersion. The disper 
sion was titrated to clarity with 2.000 mL of 4.8M sodium 
hydroxide. The estimated neutralization of the S-100 was 
78%. 

Example 9 
0.142 Preparation of a feedstock containing rapamycin 
nanoparticles and a water-soluble enteric coating. Rapamycin 
nanoparticles were prepared as described in Example 2 then 
slowly added to an aqueous solution of EUDRAGITR S-100 
as prepared in Example 7. The ratio of rapamycin to S-100 
was 1:9, or 10% wt. rapamycin payload. The resulting white 
dispersion remained stable for several hours as indicated by 
no change in color or change in optical clarity. The final pH 
was 7.5. The particle size of the final dispersion was deter 
mined by dynamic light scattering to be 756 nmit52 nm with 
a single peak and indicating possible clustering of the rapa 
mycin nanoparticles in the resulting feedstock. 

Example 10 
0.143 Preparation of a feedstock containing rapamycin 
nanoparticles and a water-soluble enteric coating. The rapa 
mycin Solution used in Example 2 was injected with stirring 
into the aqueous solution of EUDRAGITRS-100 prepared in 
Example 7. The ratio of rapamycinto S-100 was 1:9, or 10% 
wit. rapamycin payload. A blue, opalescent colloid was 
formed and it remained stable for several hours as indicated 
by no change in color orchange in optical clarity. The final pH 
was 7.5. The particle size of the final dispersion was deter 
mined by dynamic light scattering to be 305 nmit60 nm with 
a single peak. 

Example 11 
0144 Spray drying of feedstock containing rapamycin 
nanoparticles and a water-soluble enteric coating. The feed 
stocks prepared in Examples 8 and 9 were spray dried and 
analyzed for rapamycin content. Particles prepared from 
Example 8 had a rapamycin content of 9.5% wt. (87% rapa 
mycin yield). Particles prepared from Example 9 had a rapa 
mycin content of 7.9% wt. (80% rapamycin yield). 

Example 12 
0145 Storage stability of enteric-coated encapsulated 
rapamycin nanoparticles. Microparticles prepared by spray 
drying in Example 10 were stored under controlled condi 
tions at room temperature and 50% relative humidity. 
Samples were analyzed weekly for rapamycin content. All 
samples maintained at least 95% of their original rapamycin 
content at all time points for at least three weeks. 

Example 13 
0146 Preparation of nanoparticles in Eudragit S-100. 
Referring to FIG. 7, a rapamycin solution was prepared by 
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combining rapamycin with methanol in a 10% w/v ratio as 
3.03 g rapamycin and 30.25 ml methanol. A 1% w/w sodium 
cholate Solution was prepared by combining 1.2 g sodium 
cholate with 120 ml deionized water. Nanoparticle formation 
was achieved by transferring the rapamycin solution with a 60 
ml plastic syringe equipped with a 20 ga needle, injecting the 
rapamycin solution below the surface of the sodium cholate 
solution in a 250 ml beaker. Mixing was accomplished with a 
paddle mixer operating at 300 rpm yielding a rapamycin 
nanoparticle suspension. A 10% w/w Eudragit S-100 solution 
was prepared by combining 20 g Eudragit S-100 in a 9.7% 
w/v mixture with 180 ml deionized water, 25.72 ml methanol 
in a 12.5% V/v mixture, and 1.8 g. sodium cholate in a 0.875% 
w/v mixture. This 10% w/w Eudragit S-100 solution was 
titrated with 4M sodium hydroxide to achieve a pH of 
between about 7.5 and about 7.6. Encapsulated rapamycin 
particles were then fabricated by combining the Eudragit 
S-100 solution with the rapamycin nanoparticle Suspension. 
The Eudragit 5-100 solution and the rapamycin nanoparticle 
suspension were combined in a 500 ml bottle, adding 2.13 g 
of glycerol and mixing with a magnetic stir bar. The combined 
Eudragit S-100 solution and rapamycin nanoparticle Suspen 
sion were then spray dried and collected. The spray drying 
parameters included a 0.4 mm nozzle, nozzle air pressure of 
3 bar, input air temperature of 110°C., a sample pump rate of 
5 ml/min and an air speed of 0.30 m3/min. 
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1. A method for preventing intestinal polyps or intestinal 

cancer in a patient comprising administering an effective 
amount of a composition comprising rapamycin oran analog 
thereof to a patient who has been identified as being at risk for 
developing intestinal polyps or intestinal cancer. 

2. The method of claim 1, wherein the rapamycin or analog 
thereof is encased in a coating comprising cellulose acetate 
Succinate, hydroxy propyl methyl cellulose phthalate 
co-polymer, or a polymethacrylate-based copolymer selected 
from the group consisting of methyl acrylate-methacrylic 
acid copolymer, and a methyl methacrylate-methacrylic acid 
copolymer. 

3. The method of claim 2, wherein the coating comprises 
Poly(methacylic acid-co-ethyl acrylate) in a 1:1 ratio, Poly 
(methacrylic acid-co-ethyl acrylate) in a 1:1 ratio, Poly(meth 
acylic acid-co-methyl methacrylate) in a 1:1 ratio, Poly 
(methacylic acid-co-methyl methacrylate) in a 1:2 ratio, Poly 
(methyl acrylate-co-methyl methacrylate-co-methacrylic 
acid) in a 7:3:1 ratio, Poly(ethyl acrylate-co-methyl meth 
acrylate-co-trimethylammonioethyl methacrylate chloride) 
in a 1:2:0.2 ratio, Poly(ethyl acrylate-co-methyl methacry 
late-co-trimethylammonioethyl methacrylate chloride) in a 
1:2:0.1 ratio, or Poly(butyl methacylate-co-(2-dimethylami 
noethyl) methacrylate-co-methyl methacrylate) in a 1:2:1 
ratio, a naturally-derived polymer, or a synthetic polymer, or 
any combination thereof. 

4. The method of claim 3, wherein the naturally-derived 
polymer is selected from the group consisting of alginates and 
their various derivatives, chitosans and their various deriva 
tives, carrageenans and their various analogues, celluloses, 
gums, gelatins, pectins, gellans, polyethyleneglycols (PEGs) 
and polyethyleneoxides (PEOs), acrylic acid homo- and 
copolymers withacrylates and methacrylates, homopolymers 
of acrylates and methacrylates, polyvinyl alcohol PVOH), 
and polyvinyl pyrrolidone (PVP). 

5. (canceled) 
6. The method of claim 1, wherein the patient has been 

diagnosed with an inflammatory bowel disease. 
7. The method of claim 1, wherein the patient has been 

diagnosed with an intestinal polyp or an adenoma. 
8. The method of claim 1, wherein the patient has been 

diagnosed as having a mutation that is known to cause 
increased WNT signaling. 

9. The method of claim 1, wherein the patient has been 
diagnosed as having Familial Adenomatous Polyposis (FAP). 

10. The method of claim 1, wherein the patient has a family 
history of intestinal polyps or intestinal cancer. 
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11. The method of claim 1, wherein the patient is between 
the ages of 1 to 18 years, 18 years to 50 years, or over the age 
of 50 years. 

12. The method of claim 1, wherein the composition com 
prises rapamycin or an analog thereof at a concentration of 
0.001 mg to 30 mg total per dose. 

13. The method of claim 1, wherein the composition com 
prising rapamycin or an analog of rapamycin comprises 
0.001% to 60% by weight of rapamycin or an analog of 
rapamycin. 

14. The method of claim 1, wherein the average blood level 
of rapamycin in the Subject is greater than 0.5 ng per mL 
whole blood after administration of the composition. 

15. The method of claim 1, wherein the composition is 
administered orally, enterically, colonically, anally, intrave 
nously, or dermally with a patch. 

16-18. (canceled) 
19. The method of claim 1, wherein the rapamycin or 

analog of rapamycin is administered in two or more doses; 
and wherein the interval of time between administration of 
doses comprising rapamycin orananalog of rapamycin is 1 to 
3 days. 

20-22. (canceled) 
23. The method of claim 1, wherein the subject is further 

administered a composition comprising a second active 
agent, wherein the second active agent is metformin, cello 
coxib, eflornithine, Sulindac, urSodeoxycholic acid, an anti 
inflammatory agent, an anti-autoimmune agent, or a cyto 
toxic or cytostatic anti-cancer agent. 
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24. (canceled) 
25. The method of claim 23, wherein the composition 

comprising rapamycin or an analog of rapamycin is admin 
istered at the same time as the composition comprising the 
second active agent. 

26. The method of claim 23, wherein the composition 
comprising rapamycin or an analog of rapamycin is admin 
istered before or after the composition comprising the second 
active agent is administered; and wherein the interval of time 
between administration of composition comprising rapamy 
cin or an analog of rapamycin and the composition compris 
ing the second active agent is 1 to 30 days. 

27-28. (canceled) 
29. The method of claim 1, wherein the composition com 

prising rapamycin or an analog of rapamycin prevents the 
development of new adenomas or polyps, decreases the num 
ber or severity of the adenomatous polyps, induces a reduc 
tion in size or number of existing adenomas or polyps, pre 
vents the conversion of adenomas or polyps into 
adenocarcinomas and cancertissue, or prevents the adenomas 
or polyps from converting into malignant cancer that spread 
into other bodily tissues, organs and blood systems in a 
patient that has been diagnosed as having intestinal 
adenomas, intestinal polyps or Familial Adenomatous Poly 
posis (FAP). 

30. The method of claim 1, wherein the composition com 
prising rapamycin oran analog of rapamycin is comprised in 
a food or food additive. 


