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(57) ABSTRACT 

Microbiotarestoration therapy compositions and methods for 
manufacturing, processing, and/or delivering microbiota res 
toration therapy compositions are disclosed. An example 
method for manufacturing a microbiota restoration therapy 
composition may include collecting a human fecal sample 
and adding a diluent to the human fecal sample to form a 
diluted sample. The diluent may include a cryoprotectant. 
The method may also include mixing the diluted sample with 
a mixing apparatus and filtering the diluted Sample. Filtering 
may form a filtrate. The method may also include transferring 
the filtrate to a sample bag and sealing the sample bag. 
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MICROBOTA RESTORATION THERAPY 
(MRT), COMPOSITIONS AND METHODS OF 

MANUFACTURE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 14/295,686, filed Jun. 4, 2014, which claims 
priority to U.S. Provisional Application Ser. No. 61/831,409, 
filed Jun. 5, 2013, the entirety of which are incorporated 
herein by reference. 

TECHNICAL FIELD 

0002 The present disclosure pertains to compositions and 
methods for treating diseases and/or conditions of the diges 
tive tract. 

BACKGROUND 

0003) A wide variety of compositions and methods have 
been developed for treating diseases and/or conditions of the 
digestive track. Of the known compositions and methods, 
each has certain advantages and disadvantages. There is an 
ongoing need to provide alternative compositions and meth 
ods for treating diseases and/or conditions of the digestive 
track. 

BRIEF SUMMARY 

0004 Microbiota restoration therapy compositions and 
methods for manufacturing, processing, and/or delivering 
microbiota restoration therapy compositions are disclosed. 
An example method for manufacturing a microbiota restora 
tion therapy composition may include collecting a human 
fecal sample and adding a diluent to the human fecal sample 
to form a diluted sample. The diluent may include a cryopro 
tectant. The method may also include mixing the diluted 
sample with a mixing apparatus and filtering the diluted 
sample. Filtering may form a filtrate. The method may also 
include transferring the filtrate to a sample bag and sealing the 
sample bag. 
0005. An example method for manufacturing, processing, 
and packaging a microbiota restoration therapy composition 
may include collecting a fecal sample from a pre-screened 
donor, transferring the fecal sample to a filter bag, and adding 
a diluent to the filter bag. The diluent may include a cryopro 
tectant. The method may also include sealing the filter bag, 
transferring the sealed filter bag to a mixer, and transferring 
the filtrate from the filter bag to a sample bag. Transferring the 
filtrate from the filter bag to a sample bag may define the 
microbiota restoration therapy composition within the 
sample bag. The method may also include sealing the sample 
bag, cooling sample bag, and transferring the cooled sample 
bag to a controlled temperature storage device. Transferring 
the cooled sample bag to a controlled temperature storage 
device may include freezing the microbiota restoration 
therapy composition. The method may also include thawing 
the frozen microbiota restoration therapy composition, pack 
aging the sample bag in an insulated packaging System, and 
shipping the packaged sample bag to a treatment facility. 
0006 An example method for medical treatment may 
include collecting a fecal sample from a pre-screened donor, 
transferring the fecal sample to a filter bag, and adding a 
diluent to the filter bag. The diluent may include a cryopro 
tectant. The method may also include sealing the filter bag, 
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transferring the sealed filter bag to a mixer, and transferring 
the filtrate from the filter bag to a sample bag. Transferring the 
filtrate from the filter bag to a sample bag may define a 
microbiota restoration therapy composition within the 
sample bag. The method may also include sealing the sample 
bag, cooling sample bag, and transferring the cooled sample 
bag to a controlled temperature storage device. Transferring 
the cooled sample bag to a controlled temperature storage 
device may include freezing the microbiota restoration 
therapy composition. The method may also include thawing 
the frozen microbiota restoration therapy composition, pack 
aging the sample bag in an insulated packaging System, ship 
ping the packaged sample bag to a treatment facility, and 
administering the microbiota restoration therapy composi 
tion to a patient. 
0007. The above summary of some embodiments is not 
intended to describe each disclosed embodiment or every 
implementation of the present disclosure. The Figures, and 
Detailed Description, which follow, more particularly exem 
plify these embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008. The disclosure may be more completely understood 
in consideration of the following detailed description in con 
nection with the accompanying drawings, in which: 
0009 FIG. 1 is a flow chart schematically depicting a 
process for collecting and inspecting a donor fecal sample: 
0010 FIG. 2 is a flow chart schematically depicting a 
process for screening a fecal donor; 
(0011 FIGS. 3A and 3B are flowcharts depicting an 
example method for manufacturing a microbiota restoration 
therapy composition; 
0012 FIG. 4 is a flowchart depicting an example process 
for ordering and shipping a microbiota restoration therapy 
composition; 
0013 FIG. 5 is a flowchart depicting another example 
process for ordering and shipping a microbiota restoration 
therapy composition; 
0014 FIG. 6 is a schematic view of an example packaging 
system; 
0015 FIG. 7 illustrates an example sample bag; and 
0016 FIG. 8 illustrates an example tube assembly. 
0017 While the disclosure is amenable to various modi 
fications and alternative forms, specifics thereof have been 
shown by way of example in the drawings and will be 
described in detail. It should be understood, however, that the 
intention is not to limit the invention to the particularembodi 
ments described. On the contrary, the intention is to cover all 
modifications, equivalents, and alternatives falling within the 
spirit and scope of the disclosure. 

DETAILED DESCRIPTION 

0018 For the following defined terms, these definitions 
shall be applied, unless a different definition is given in the 
claims or elsewhere in this specification. 
0019 All numeric values are herein assumed to be modi 
fied by the term “about', whether or not explicitly indicated. 
The term “about generally refers to a range of numbers that 
one of skill in the art would consider equivalent to the recited 
value (e.g., having the same function or result). In many 
instances, the terms “about may include numbers that are 
rounded to the nearest significant figure. 
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0020. The recitation of numerical ranges by endpoints 
includes all numbers within that range (e.g. 1 to 5 includes 1. 
1.5, 2, 2.75, 3, 3.80, 4, and 5). 
0021. As used in this specification and the appended 
claims, the singular forms “a”, “an', and “the include plural 
referents unless the content clearly dictates otherwise. As 
used in this specification and the appended claims, the term 
“or is generally employed in its sense including “and/or 
unless the content clearly dictates otherwise. 
0022. It is noted that references in the specification to “an 
embodiment”, “some embodiments”, “other embodiments', 
etc., indicate that the embodiment described may include one 
or more particular features, structures, and/or characteristics. 
However, Such recitations do not necessarily mean that all 
embodiments include the particular features, structures, and/ 
or characteristics. Additionally, when particular features, 
structures, and/or characteristics are described in connection 
with one embodiment, it should be understood that such 
features, structures, and/or characteristics may also be used 
connection with other embodiments whether or not explicitly 
described unless clearly stated to the contrary. 
0023 The following detailed description should be read 
with reference to the drawings in which similar elements in 
different drawings are numbered the same. The drawings, 
which are not necessarily to scale, depict illustrative embodi 
ments and are not intended to limit the scope of the invention. 
0024 “Mammal’ as used herein refers to any member of 
the class Mammalia, including, without limitation, humans 
and nonhuman primates such as chimpanzees, and otherapes 
and monkey species; farm animals such as cattle, sheep, pigs, 
goats and horses; domestic mammals such as dogs and cats; 
laboratory animals including rodents such as mice, rats and 
guinea pigs, and the like. The term does not denote a particu 
lar age or sex. Thus, adult and newborn Subjects, as well as 
fetuses, whether male or female, are intended to be included 
within the scope of this term. 
0025. The term "cryopreservation', as used herein, refers 
to the process of cooling and storing biological cells, tissues, 
or organs at low temperatures to maintain their viability. As a 
non-limiting example, cryopreservation can be the technol 
ogy of cooling and storing cells at a temperature below the 
freezing point (e.g., -20°C. or colder, -80° C. or colder, or 
the like) that permits high rates of survivability of the cells 
upon thawing. 
0026. The term "cryoprotectant, as used herein, refers to 
a Substance that is used to protect biological cells or tissues 
from the effects of freezing. 
0027. As used herein, the term “microbiota' can refer to 
the human microbiome, the human microbiota, or the human 
gut microbiota. The human microbiome (or human micro 
biota) may be understood as the aggregate of microorganisms 
that reside on the Surface and in deep layers of skin, in the 
saliva and oral mucosa, in the conjunctiva, and in the gas 
trointestinal tracts of humans. The human microbiome is 
comprised of bacteria, fungi, viruses, and archaea. At least 
Some of these organisms perform tasks that are useful for the 
human host. Under normal circumstances, these microorgan 
isms do not cause disease to the human host, but instead 
participate in maintaining health. Hence, this population of 
organisms is frequently referred to as “normal flora.” 
0028. The population of microorganisms living in the 
human gastrointestinal tract is commonly referred to as 
“microbial flora”, “gut flora', and/or “gut microbiota'. The 
microbial flora of the human gut encompasses a wide variety 
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of microorganisms that aid in digestion, the synthesis of vita 
mins, and creating enzymes not produced by the human body. 
0029. The phrase “microbiota restoration therapy”, as 
used herein, refers to a composition which may include, but is 
not limited to, human fecal material containing viable gut 
flora from a patient or donor, a diluent, and a cryoprotectant. 
Additional compositions include equivalent freeze-dried and 
reconstituted feces or a “synthetic' fecal composition. The 
human fecal material is screened for the presence of patho 
genic microorganisms prior to its use in the microbiota res 
toration therapy. The human fecal material is screened for the 
presence of Clostridium species including C. difficile, 
Norovirus, Adenovirus, enteric pathogens, antigens to Giar 
dia species, Cryptosporidia species and other pathogens, 
including acid-fast bacteria, enterococci, including but not 
limited to Vancomycin-resistant enterococci (VRE), methi 
cillin-resistant Staphylococcus aureus (MRSA), as well as 
any ova or parasitic bodies, or spore-forming parasites, 
including but not limited to Isospora, Cly slospora, and 
Cryptospora. 
0030. More than 1000 different species of bacteria reside 
in a healthy gastrointestinal (GI) tract. Clostridia are anaero 
bic, spore-forming bacteria. Certain species of clostridia are 
pathogens, producing toxins that can be harmful to humans. 
Clostridium difficile (“C diff”) is one species of Clostridium 
that, if overpopulated in the GI tract, can release toxins that 
can cause a number of symptoms, including bloating, consti 
pation, diarrhea, inflammation, abdominal pain, among oth 
ers that, in certain cases, can lead to death. 
0031 When stressed, Clostridium difficile create spores 
that can tolerate extreme conditions many active bacteria 
cannot. Generally, clostridia do not compete well in a healthy 
GI tract. However, antibiotics can disrupt the normal intesti 
nal flora, leading to an overgrowth of Clostridium difficile. In 
certain examples, the Clostridium difficile spores can be resis 
tant to various antibiotics. Thus, as the normal intestinal flora 
is cleared, the Clostridium difficile spores remain, leading to 
a large population of Clostridium difficile. 
0032. According to the Centers for Disease Control and 
Prevention, (CDC) approximately 337,000 cases of 
Clostridium difficile infection (CDI) are reported each year in 
the United States resulting in about 14,000 deaths. The cur 
rent standard of care is antibiotic treatment; typically with 
metronidazole and/or Vancomycin. Following initial antimi 
crobial treatment, approximately 25% of the patients experi 
ence a recurrence in symptoms. In this recurrent patient popu 
lation, approximately 45-65% developed persistent recurrent 
CDI. Persistent recurrent CDI is associated with high mor 
bidity and mortality. For example, estimates of Clostridium 
difficile overpopulation incidence vary from 1.5 to 2.7 million 
occurrences in the United States per year, and are growing. In 
one estimate, hospital discharges with Clostridium difficile 
doubled from 2001 to 2005, with an estimated 5% to 25% 
compound annual growth rate. Current estimates indicate that 
patients affected by Clostridium difficile overpopulation 
experience increased hospital stays from 3 to 36 days, with 
nearly 20% of affected patients being readmitted within 180 
days, each more likely to be discharged to long-term care 
facilities than patients not affected. The financial impact of 
Clostridium difficile is estimated at S1 to S3 billion annually. 
Moreover, an estimated 300 patient deaths per day are attrib 
utable to Clostridium difficile overpopulation, a mortality rate 
of 1 to 7.7%, and increasing. 



US 2014/0363400 A1 

0033 Traditional treatment for Clostridium difficile typi 
cally includes application antibiotics. Metronidazole 
(“Flagyl(R) is the antibiotic of choice due to low price and 
high efficacy. However, for recurring cases (up to 20% of total 
cases, for example, resistant to metronidazole), pregnant 
patients, or patients younger than 10 years of age, Vancomy 
cin (“Vancocin R”) is typically used. However, Vancomycin, 
although typically having fewer side effects than metronida 
Zole, has a much higher cost and may lead to resistance of 
existing Clostridium difficile to further antibiotics. 
0034. At first occurrence, antibiotic treatment for 
Clostridium difficile can be acutely effective to treat diarrhea 
within 2 to 4 days at a rate approximately at or above 90%. 
However, Clostridium difficile typically recurs after the first 
occurrence (e.g., several days to 12 weeks after cessation of 
antibiotics) at an estimated 20% rate (e.g., 15%-30%). How 
ever, for each recurrence following the first recurrence, the 
rate increases greatly, to an estimated 40% rate following the 
second recurrence, and to greater than an estimated 60% rate 
or greater thereafter. It is estimated that approximately 5% of 
patients have 6 or more recurrences. 
0035 Treatment for Clostridium difficile typically varies 
after each occurrence. For example, for first mild to moderate 
recurrence, metronidazole can be administered orally (e.g., at 
a dose of 500 mg. three times daily (“TID) for 10 to 14 days). 
For a second recurrence, Vancomycin can be administered 
orally in tapered or pulsed doses (e.g., at a dose of 125 mg. 
four times daily (“QID) for 14 days; at a dose of 125 mg. 
twice daily (“BID) for 7 days; at a dose of 125 mg. once daily 
(“OD) for 7 days; at a dose of 125 mg. once every 2 days for 
8 days (four doses); at a dose of 125 mg. once every 3 days for 
15 days (five doses), etc.). For a third recurrence, Vancomycin 
can be applied at greater doses (e.g., at a dose of 125 mg, four 
times daily (“QID) for 14 days), combined with any of the 
other options for recurrent infection, Such as intravenous 
immunoglobulin (e.g., at a dose of 400 mg per kg body 
weight, once every three weeks, for a total of two or three 
doses depending on effect), or rifamycin following the van 
comycin doses (e.g., the rifamycin at a dose of 400 mg. twice 
daily (“BID) for 14 days), etc. 
0036) Fecal transplantation (FT), a treatment related to 
microbiota restoration therapy (MRT), has been practiced as 
a last resort for some patients having recurrent CDI. Follow 
ing antimicrobial treatment, FT is used to re-establish a 
healthy microbial mix in the gastrointestinal microbiota of 
the patient. Over 480 cases have been reported with a ~90% 
cumulative success rate in curing recurrent CDI without any 
adverse events attributable to the FT material. The current 
institutional practice is to obtain fecal samples from family 
members or volunteers within the treating institution for 
transplantation into the patient. An evident problem with this 
technique of treatment is that the FT material is not standard 
ized. Although donors are generally selected that are consid 
ered healthy at the time of donation, this is not adequate to 
assure both the quality and viability of the microbes to be 
transplanted. A disease state affecting the fecal material may 
be present that is unknown to the donor. In addition to the 
quality of the raw fecal material, the lack of a standardized 
procedure for processing and handling at the receiving or 
treating institution can lead to problems with both the quality 
and viability of the FT material given to the patient. Further, 
each institution must handle the raw fecal material, which is 
undesirable. 
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0037. There is a need for a standardized, pre-processed 
MRT product that assures quality and viability of the MRT 
product for the patient at the time of delivery. It is further 
desirable to have an MRT product which can also be shipped 
to a suitable treatment facility after processing in a readily 
handled and deliverable state to eliminate handling of raw 
fecal material at each institution. With these improvements, 
MRT can become a desirable/viable primary treatment option 
for CDI rather thana treatment of last resort at a small number 
of institutions. 
0038. This document discusses, among other things, 
receiving a plurality of donor fecal samples from a plurality of 
donors and storing and indexing each respective donor fecal 
samples using at least one characteristic of the respective 
donor fecal sample. In an example, the donor fecal sample can 
be screened and processed for Subsequent use in fecal bacte 
riotherapy to displace pathogenic or undesired organisms in 
the digestive track of a patient with healthy or desirable gut 
microbiota. 
0039. The disclosure provides a microbiota restoration 
therapy composition comprising a mixture of an effective 
amount of fecal microbiota and an effective amount of a 
cryoprotectant. An example cryoprotectant may include 
polyethylene glycol. Additionally, in the microbiota restora 
tion therapy composition of the disclosure, the polyethylene 
glycol is present in a concentration from about 5-60 g/ml, or 
about 5-30 g/ml, or less than about 30 g/ml. The composition 
can further include saline as a diluent. The compositions of 
the disclosure may comprise polyethylene glycol having an 
average molecular weight ranging from about 600 to about 
20000. For example, PEG-3150, having an average molecular 
weight of 3150 can be utilized. In certain embodiments, the 
microbiota restoration therapy compositions comprise fecal 
microbiota derived from one or more human stool samples. 
0040. Other cryoprotectants may be used such as dextrose, 
betaine, glycine, sucrose, polyvinyl alcohol, Pluronic F-127, 
mannitol, tween 80, ethylene glycol, 1,3-propanediol. 
hydroxypropyl cellulose, glycerol, PEG/glycerol mix, milk 
(e.g., skim milk), and propylene glycol. 
0041. In other embodiments, the viability of the micro 
biota of the compositions of the disclosure may be confirmed 
by culturing the microbiota (and/or the filtrate and/or a bac 
teriotherapy composition) on a Bacteroides Bile Esculin Agar 
(BBE) plate (available from Becton, Dickinson and Com 
pany, catalog number 221836, BBLTM Bacteroides Bile Escu 
lin Agar BBE plate), or a Center for Disease Control (CDC) 
plate (available from Becton, Dickinson and Company, cata 
log number 221733, BBLTM CDC Anaerobe 5% Sheep Blood 
Agar Plates), or both. In at least some embodiments, the 
viability of the microbiota of the compositions of the disclo 
sure may be confirmed on a BBE and/or CDC plate by the 
presence of a colony forming unit (CFU) count of about 30 
CFU to about 300 CFU at a serial dilution of 10, or by the 
presence of a CFU count of about 30 CFU to about 300 CFU 
at a serial dilution of 10°. Further provided are microbiota 
restoration therapy compositions where the concentration of 
microbiota is on the order of about 107 microbes/ml. Addi 
tionally, the methods for producing a microbiota restoration 
therapy composition may further comprise the steps of con 
ducting both pre- and post-donor Screening with the human 
stool sample collected in the interval there between. 
0042. In addition to confirming viability of the microbes, 
the plating tests can also confirm the diversity of the living 
microbes present. The mix of microbes present, or diversity 
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of microbes, is a further measure of the quality of the human 
stool sample and the MRT product made from that sample. 
The CDC plates and the BBE plates, either alone or in com 
bination provide a measure of quality through diversity as 
described herein. 

0043. The disclosure also provides methods for assuring 
the quality of a human stool sample to be processed into a 
microbiota restoration therapy composition, the methods 
comprising identifying a human stool donor, conducting a 
pre-donation screening of the donor, comprising a health 
history questionnaire, a daily diet questionnaire, and at least 
one blood test; collecting a human stool sample from the 
donor, processing a the stool sample from the donor to form 
one or more microbiota restoration therapy compositions; 
conducting a post-donation screening of the donoratan inter 
val of about 15-120 days, or about 30-100 days, or about 
45-90 days, comprising a health history questionnaire and at 
least one blood test; holding in quarantine one or more micro 
biota restoration therapy compositions processed from the 
donor stool sample collected during the interval between 
pre-donation screening and post-donation screening; con 
firming the quality of the microbiota restoration therapy com 
positions from both pre- and post-screening results; and 
releasing for the microbiota restoration therapy compositions 
for use in a human in need of microbiota restoration therapy. 
Pre/Post screening may improve the likelihood of collecting a 
healthy sample. The interval is selected to allow adequate 
time for a disease state or other factor that is present at the 
time of human stool collection to manifest with symptoms or 
be positively identified in a human stool or serum test at the 
post-screening. Further, the composition can be quarantined 
and stored until validation of donor health via both the pre 
and post-screening is confirmed. 
0044) The methods of the disclosure may further include 
the step of conducting at least one test on the human stool 
sample for the presence of infectious disease. Additionally, 
the methods of the disclosure may further include the step of 
testing the human stool sample for a constituent selected from 
the group consisting of C. difficile; Norovirus; Adenovirus; 
Enteric Pathogens, Giardia antigen; Cryptosporidium anti 
gen, Acid-fast staining (Clyslospora, Isospora); ova and para 
sites; Vancomycin-resistant enterococci (VRE); Methicillin 
resistant Staphylococcus aureus (MRSA) and combinations 
thereof. The methods of the disclosure may include testing 
the blood of the donor, wherein the blood test includes at least 
one test for a constituent selected from the group consisting 
of HIV; Hepatitis A: Hepatitis B: Hepatitis C; RPR and 
combinations thereof. 
0045. A representative method for producing a microbiota 
restoration therapy composition from a human stool sample 
and assuring viability of the composition can include collect 
ing a desired amount of human stool sample, adding saline, 
adding a cryoprotectant (e.g., polyethylene glycol), and mix 
ing the composition. The resultant mixture can then be fil 
tered and the filtrate containing microbes collected. A portion 
of the filtrate can be collected for testing and the remainder of 
the filtrate can be frozen as quarantined until testing verifies 
the quality of the frozen filtrate based on culturing of the test 
sample coupled with results of pre- and post-screening as 
described above. 

0046. The present disclosure is directed to compositions, 
methods of manufacture, and methods of treatment utilizing 
microbiota restoration therapy of the gastrointestinal tract by 
displacing pathogenic and/or ineffective organisms with 
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healthy, effective bacterial flora. Example conditions and dis 
ease states that may be treated include Clostridium difficile 
infection, irritable bowel syndrome (IBS), Crohn's disease, 
ulcerative colitis (UC), fulminant colitis resulting from a 
staphylococcus or C. diff infection, inflammatory bowel dis 
ease (IBD), ulcers, diabetes, colon cancer, constipation, obe 
sity, and other conditions and disease states related to an 
imbalance of the intestinal bacterial flora. 
0047. In some examples, compositions, methods of manu 
facture and methods of treatment utilizing microbiota resto 
ration therapy (MRT) for the treatment of Clostridium difficile 
infections (CDI) are provided. CDI is a common nosocomial 
infection and is frequently associated with severe morbidity 
and mortality, especially in elderly patients. 
0048. Each individual has a personalized gut microbiota 
including an estimated 500 to 5000 or more species of bac 
teria, fungi, viruses, archaea and other microorganisms, up to 
100 trillion individual organisms, that reside in the digestive 
tract, providing a host of useful symbiotic functions, for 
example, including aiding in digestion, providing nutrition 
for the colon, producing vitamins, stimulating the immune 
system, assisting in defense against exogenous bacteria, 
modulating energy metabolism, and the production of short 
chain fatty acids (SCFAs), specifically, dietary carbohy 
drates, including resistant starches and dietary fiber, which 
are substrates for fermentation that produce SCFAs, primarily 
acetate, propionate, and butyrate, as end products. However, 
an improperly balanced or functioning gut microbiota may 
play a role in certain diseases or afflictions, such as 
pseudomembranous colitis, Clostridium difficile colitis, anti 
biotic-associated diarrhea (AAD), ulcerative colitis (UC), 
pouchitis, irritable bowel syndrome (IBS), obesity, among 
others. 
0049 Accordingly, the present inventor has recognized, 
among other things, systems and methods for providing bac 
teriotherapy to treat afflictions associated with the gut micro 
biota, including Clostridium difficile colitis, by displacing 
pathogenic organisms in the digestive track of a patient with 
healthy bacterial flora, or bacterial flora intended to benefit a 
specific individual with an affliction associated with the gut 
microbiota. In an example, the systems and methods 
described herein can provide a convenient, hygienic mecha 
nism, capable of meshing with existing capabilities and rou 
tines of existing clinics and hospitals, for providing bacterio 
therapy to a patient. In certain examples, similar treatment 
can be effective for patients with other diseases, such as IBS, 
Crohn's disease, ulcerative colitis (UC), inflammatory bowel 
disease (IBD), ulcers, or other gastrointestinal, metabolic, or 
digestive tract related disease. In other examples, bacterio 
therapy can be used to aid in weight loss, displacing ineffec 
tive flora in the gut with a more effective microbiota. In other 
examples, bacteriotherapy can be used to aid in cardiovascu 
lar and peripheral vascular disease. 
0050. In an example, bacteriotherapy to treat Clostridium 
difficile or one or more other diseases or afflictions of the 
digestive tract can be provided using a combination of anti 
biotics and re-population of a healthy or desired mammalian 
bacterial flora. In certain examples, the re-population of bac 
terial flora can include fecal bacteriotherapy, or fecal trans 
plant. 
0051. The process of fecal bacteriotherapy can include 
introducing a fecal sample of a healthy donor, or a donor 
having one or more desired characteristics, into a gastrointes 
tinal tract of a patient to repopulate a healthy or desirable gut 
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microbiota. In certain examples, prior to introduction of the 
fecal sample, the patients intestinal flora can be disrupted 
using antibiotics, such that the healthy or desirable gut micro 
biota, once introduced into the patient, can easily populate the 
gastrointestinal tract. 
0052. The human fecal material is optionally filtered prior 
to its use in the microbiota restoration therapy. 
0053. In some embodiments of the present disclosure, the 
composition is a standardized fecal microbial preparation 
from pre-screened donors. Donors are screened for common 
infectious diseases in both serum and human stool. This 
includes laboratory testing as well as review of the donors 
medical history. Once the donor has been qualified, he/she 
will be required to undergo complete re-screening at selected 
intervals. This can include a period of each one to three month 
period, with one example interval of approximately every 
three months. In some methods of a system for collecting 
quality or normal fecal material, in between the complete 
re-screenings, donors will be instructed to contact the sample 
collector immediately if changes to their health status occur. 
Further this health information can be collected at the time of 
every donation between complete screenings via question 
naire or other means. The donor can continue to be a qualified 
donor as long as he/she continues to pass their screening tests 
and meet the health status requirements. 
0054 Collected human stool can be processed as dis 
closed herein, then frozen and quarantined. The product can 
be released from quarantine when both pre-collection and 
post-collection medical Screening (for example, human stool 
and blood tests along with health status) is completed. This 
assures the quality of the sample collected between screen 
ings. The product can be thawed and shipped in a tempera 
ture-controlled container to the institution or alternatively 
shipped frozen and thawed at the institution. 
0055. The present composition is particularly suited for 
patients having recurrent CDI. Recurrent CDI is defined as a 
patient who has had a minimum of at least one recurrent 
episode after the primary episode, and will have completed at 
least two courses of oral antibiotics to treat their CDI. The 
composition is also Suited for treatment of a primary episode 
of CDI. 

0056. In one method of treatment in the present MRT, a 
patient can complete a 10-14 day course of oral antibiotics, 
including at least 7 days of Vancomycin at the end of the 
regimen, followed by a 24-48 hour washout period. The MRT 
composition can then be introduced via enema. The treatment 
can be considered successful if there is resolution of CDI 
symptoms at 60 days after administration of the first enema. 
In some patients, a second enema with the MRT composition 
can be administered if symptoms return within the 60 day 
period and Successful treatment can be non-recurrence of 
symptoms within 60 days following the second enema. 
0057 Human fecal material is by nature variable between 
donors and even varies from day-to-day in the same donor. 
Further, an individual sample of human fecal material has 
more than 1000 different microbes present at any time mak 
ing it not feasible to test and delineate the entire fecal micro 
biome in a sample and even less feasible to determine the 
effect of individual species of microbes on a given disease, 
such as CDI. However, with the present disclosure, it has been 
found that a standardized or normal sample of fecal material 
can be identified and processed to a MRT composition or 
MRT product that assures safety and viability. With a variable 
raw material, the present composition is made using donor 
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screening methods, fecal testing methods, fecal processing 
methods, processed material handling, storage and preserva 
tion methods, and testing methods to produce a consistent, 
reproducible, quality-controlled composition from human 
feces to be delivered as a therapeutic product for treating 
various conditions and disease states affected by microbial 
imbalance within the GI tract. 

0058. The present composition can begin with what is 
characterized as a normal human stool sample. In order to 
define a normal human stool sample the patient can be 
screened via questionnaire or other health history means 
coupled with blood and/or human stool testing to confirm or 
check other characteristics. Further, the human stool sample 
can be handled and processed in a controlled manner with the 
resultant product tested to confirm both that the human stool 
sample was normal and that the processing and handling has 
been completed in a way that maintains the viability of the 
microbes in the product composition. In addition to viability, 
selected testing can be performed to affirm the diversity of 
viable microbes present, another measure of healthy or nor 
mal stool. In this way, donor to donor variation and within 
donor day-to-day variation can be understood and utilized in 
the criteria for a normal human stool sample. Further, the 
validity of the processing and handling techniques as 
designed and implemented can be confirmed. The combina 
tion of collecting a normal human stool and using validated 
processing and handling techniques results in a standardized 
composition or product. Once a standardized composition is 
made, it must be stored and handled from production to 
administration in a way that maintains the viability of the 
product to assure Successful treatment. A validated process 
which maintains viability of the standardized product from 
the time of production through administration to the patient is 
critical to successful treatment. It will be appreciated that 
during the processing of samples, the encapsulation of Such 
extracts to produce medicaments of the disclosure, it may 
generally be desirable to track a sample to ensure that that the 
medicaments produced are tracked, stored and banked appro 
priately for later processing, handling and use. In order to 
facilitate such tracking it may be desirable that Suitable tags 
be used to identify a sample, extract and medicine, and allow 
these to be associated with one another, and with the patient to 
be treated. This may be achieved by the use of RFID tags or 
DNA analysis of donor samples. One skilled in the art would 
be familiar with other tags Suitable for tracking medicaments 
of the disclosure, for example bar codes. 
0059. In characterizing the human stool sample to deter 
mine whether it is normal or within the range considered 
normal, health history data, serum and/or blood analysis and 
human stool analysis can be utilized. Additionally, a constant 
set of processing parameters can be utilized to produce a 
product that can be cultured on selected media to determine 
the presence of viable select microbes and groups of microbes 
to confirm viability and diversity within the human stool 
sample. The processing parameters can also be utilized to 
produce a product that can be cultured on selected media to 
determine the absence of certain microbes and/or groups of 
microbes. This part of the processing protocol can be used to 
confirm safety of the stool sample for use in the MRT product. 
0060. The handling and processing of the human stool 
sample to a standardized and viable MRT product can include 
consistent and proven collection and handling techniques, 
filtering processes, controlled homogenization and addition 
of select liquids and amounts of these liquids. Further, the 
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composition produced, which is the standardized composi 
tion or product, by this controlled and proven handling and 
processing, can be cultured on selected media to determine 
the presence of viable select microbes and groups of microbes 
to confirm the viability and microbe diversity in the product. 
0061 From the time of producing the standardized prod 
uct through the time of administration to the patient, the 
standardized product must be maintained viable for Success 
ful treatment. This can include using a frozen storage tech 
nique and cryoprotectant to maintain viability. In particular, 
Applicants have discovered that polyethylene glycol (PEG) 
can be used as an effective cryoprotectant for MRT products. 
Time of storage, thawing technique, shipping technique and 
handling of the thawed product are also factors that affect 
viability and are defined herein. The techniques defined 
hereincan be used from the time the stool donation is received 
through the production of the standardized product and 
through the administration to the patient. The techniques 
provided herein also allow for viability of the microbiota in 
the MRT product to be maintained and confirmed. Provided 
are protocols for confirming the presence, viability and diver 
sity of select microbes and groups of microbes by culturing on 
selected media. Further, the techniques provided herein can 
be used to confirm the presence, viability and diversity of 
select microbes and groups of microbes at any point during 
the process, from collection to processing to production to 
storage to post-thaw to just prior to administration to a patient 
and at every point in between. In one embodiment, the cryo 
protectant polyethylene glycol (PEG) can be mixed with the 
human stool sample and isotonic saline at the time of pro 
cessing. PEG can be added at a concentration from about 0.1 
g/ml. to about 70 g/ml, or from about 2 g/ml to about 68 g/ml, 
or from about 4 g/ml to about 65 g/ml, or from about 5 g/ml to 
about 60 g/ml. The PEG used can have an average molecular 
weight of about 600 to about 20000. In some embodiments, 
the PEG has an average molecular weight of about 2000 to 
about 4000, for example about 3350 as provided in the for 
mulation of PEG 3350. 

0062. The growing of cultures to define normal human 
stool sample can include the following techniques, recogniz 
ing that the raw human stool cannot be consistently cultured. 
A processed sample product was made using a 50 gram (g) 
human stool sample and mixed under consistent conditions 
with a ratio of about 2 to about 4 mL of a PEG/saline mixture 
to 1 g of human stool in a sterile mixing/filter bag to create a 
bacterial Suspension. In some embodiments, the bacterial 
Suspension is filtered, according to standard techniques, prior 
to culturing. Plating and incubation of the bacterial Suspen 
sion was done on growth media as described herein below, 
and was done according to industry standard anaerobic cul 
ture methods. Resulting colony forming units (CFU) were 
counted, and consistent results were achieved using these 
protocols. 
0063 Two culturing media are used to culture the bacterial 
suspension. The first is the Center for Disease Control (CDC) 
plate, commonly referred to as “CDC Anaerobe 5% Sheep 
Blood Agar plate. This plate is a general anaerobic microbe 
plate, which allows for the isolation and cultivation of fastidi 
ous and slow-growing obligately anaerobic bacteria. The sec 
ond is the Bacteroides Bile Esculin Agar (BBE) plate, which 
is a specific indicator species media for Bacteroides. Both 
types of media are commonly available for purchase through 
laboratory Suppliers, such as Becton, Dickinson and Co., and 
Fisher Scientific, for example. 
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0064. By culturing on selected media, Applicants are able 
to provide a measure of the diversity of microbes present in 
the human stool, the product produced and the product being 
administered. The techniques disclosed above can be used to 
provide a measure of the diversity of the microbes in a human 
stool sample at any stage. In particular, the CDC plates are 
designed to grow 5 to 7 different families of microbes that can 
be present in the MRT materials. In one non-limiting 
example, a CDC plate cultured with a bacterial suspension 
must have at least 3 identifiable genera of microbes growing 
thereon in order for the bacterial suspension to be processed 
and/or used for MRT therapy. Further, the use of the BBE 
plate can provide an additional measure of microbial diversity 
in the MRT product. The BBE plate grows multiple species 
within the Bacteroides genus of microbes. Sufficient CFUs on 
the BBE plates indicate the diversity within the genus present 
in the MRT product. In certain embodiments, the CDC plate 
or the BBE plate can be used alone as a measure of diversity. 
In other embodiments, both the CDC plate and the BBE plate 
can be used together to provide an enhanced measure of 
diversity at the microbe genus level, as well as at the species 
level within a particular microbe genus. 
0065 FIG. 1 is a flow chart depicting a portion of an 
example MRT production process. More particularly, FIG. 1 
schematically depicts a process for collecting and inspecting 
a donor fecal sample. As a first step in the collecting/inspect 
ing process, potential stool donors are screened. Screening/ 
prescreening is described in more detail herein. Once the 
donor passes the screening, step two may include collecting 
the donors stool using a human stool collection kit as defined 
herein, whether at home or at a collection facility. The kit can 
include, but is not limited to, a clean human stool collection 
container with lid, a large closeable/sealable bag, a donation 
form and a human stool collection instruction sheet. The time 
and date of collection, along with donor identity and method 
of transport, can be recorded in order to track the time from 
collection to processing, and the conditions of transport. As a 
non-limiting example, the collection container can include an 
indicator of the minimum and the maximum temperature to 
which the sample is exposed. As another non-limiting 
example, one or more temperature sensitive Stickers that 
changes color at temperatures below about 4° C. and tem 
peratures greater than about room temperature (about 22-29 
C.) can be affixed to the container. 
0.066 Step three may involve transporting the sample to a 
processing facility. It can be appreciated that if the sample is 
collected at the processing facility, transporting the sample is 
not necessary. In some instances it may be desirable to collect 
the sample at the processing facility in order to more clearly 
establish the chain of custody of the sample. With the receipt 
of the first stool donation for any individual, a profile will be 
established for each donor. Subsequent stool samples can be 
Subjected to a human stool test, which is utilized to match and 
confirm the identity of the donor with the donation. Based on 
prior collected Samples, a human stool profile for the donor is 
generated and can be maintained or enhanced over repeated 
donations. Any new sample will be compared with this profile 
to confirm it is the same donor. Differentiation can be made to 
confirm donor identity based on the representation of 
Bacteroides species in the human stool. In a non-limiting 
example, the base set of stool samples used to create the 
profile is collected at the processing facility to assure donor 
identity in the profile samples. In another non-limiting 
example, the base set of stool samples used to create the 
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profile can be collected in locations other than the processing 
facility, with donor identity assurance protocols appropriate 
to the situation or location. 

0067 Step four of the method may include labeling the 
donation “Quarantine' and holding the donation in quaran 
tine at or below room temperature for no longer than 24 hours 
prior to processing. Donations may be rejected in situations 
where the temperature indicator has been activated or where 
the time between donation and receipt exceeds 24 hours. In 
addition, where applicable, the human stool test results must 
match the donor profile. If the human stool test does not 
match the donor profile, the donation collected for that day 
will be discarded and the donor will be disqualified. 
0068. In one method of the disclosure, the human stool 
sample is processed within about 24 hours of collection. In 
another method of the application, the time of collection is 
recorded at the time of arrival of the stool sample at the 
processing facility. Step six may include inspecting the stool 
donation. Visual inspection can be completed upon arrival of 
the stool sample at the processing facility. In the event the 
human stool sample is loose, unformed, is not of Sufficient 
weight (e.g., less than about 50 g), or for any other reason, 
including but not limited to evidence indicating poor sample 
quality or concerns about donor health, the sample may be 
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the sample is accepted, it may be labeled “Inspection—Ac 
cepted' and may be moved to a manufacturing process. 
0069. Another example method of screening donors, 
obtaining human stool samples, and processing the stool 
samples to a MRT product is illustrated in the flow chart 
depicted in FIG. 2. Step one may include enlisting potential 
donors. Step two may include having the potential donors 
complete an Initial Donor Health History Questionnaire 
(IDHHQ). The questionnaire may be similar to that used by 
the Red Cross for screen of potential blood donors (with 
potentially additional Screening questions, if desired). A 
result of “fail causes the potential donor to be rejected and 
removed from the donor pool. For example, a donor will 
receive a “fail” result under conditions similar to what would 
cause a potential donor to faila Red Cross screen. A result of 
“pass' causes the donor to be accepted for further testing. 
Step four may involve further testing and review which, if the 
donor fails, removes the donor from the pool. Donors are 
regularly Screened for common infectious diseases and other 
conditions as listed herein. A review of the donor's medical 
history by trained personnel, and repeat Screening tests, will 
be conducted at regular intervals, such as, but not limited to, 
approximately every 15-90 days. Screening can include the 
constituents listed in Table 1, below. 

TABLE 1 

Donor Screening Tests 

TestName Material Tested Acceptance Criteria 

C. difficie B via PCR and GDH Stool Negative for C. difficile 
GDH result is not a pass/fail 
criterion - for information only 

Norovirus via PCR Stool Negative 
Rotovirus via PCR Stool Negative 
Adenovirus via PCR Stool Negative 
Enteric Pathogens (Shigella, Stool Negative for Shigella, 
Salmonelia, Campylobacioer, Salmonella, Camphylobacter, 
Sorbitol-negative E. coii., sorbitol-negative E. coi..., 
Aeromonas, Yersinia, 
Plesiomonas, Saiga toxins) 

Aeromonas, Yersinia, and 
Plesiomonas. 
No Shiga toxins detected 

Giardia Antigen Stool Negative 
Cryptosporidium Antigen Stool Negative 
Acid-fast Staining (Clysiospora, Stool Negative 
Isospora) 
Ova and Parasites Stool No detectionfidentification of: 

Giardia, Entamoeba histolytica 
(amoeba), Helminth eggs, protozoa, 
larval worms and segments 

Vancomycin-resistant Stool No VRE isolated 
enterococci (VRE) 
Methicillin-resistant Stool No MRSA isolated 
Staphylococcus aureus (MRSA) 
Vibrio Stool Non-reactive 
Listeria Blood (Serum) Negative 
Human Immunodeficiency Virus Blood (Serum) Non-reactive 
(HIV) 
Hepatitis A (IgG); must be + or Blood (Serum) Non-reactive 
else be vaccinated 
Hepatitis B: Anti-Hepatitis B Blood (Serum) Non-reactive 
Surface antigen must be + or else 
be vaccinated 
Hepatitis C Antibody Blood (Serum) Non-reactive 
Treponema Antibody Blood (Serum) Negative 

rejected, labeled “Inspection Rejected and the donation is 
discarded. Further, answers to questions on the human stool 
collection form can be reviewed by trained personnel. Certain 
answers in the collection form may require ample rejection. If 

These are just examples. Other tests may also be utilized. 
0070 Step five may involve accepting a passing donor into 
the donor pool, and step six may involve Supplying the donor 
with a stool collection kit. Step seven may involve starting a 



US 2014/0363400 A1 

schedule of regular collections of stool samples from the 
accepted donor, and step eight may involve manufacturing a 
drug product from the collected stool samples. Step nine may 
involve quarantining the drug product, and step ten may 
involve rescreening the donor stool sample at 45 days. If the 
sample fails the screening, all drug product produced from 
that donor over the past 45 days is discarded. If the sample 
passes the screening, the drug product is released from quar 
antine (step 11). 
0071. In another exemplary method, a human stool sample 

is weighed and 45 to 75 g of the sample is transferred into a 
sterile filter bag. A mixture of Saline and a cryoprotectant 
(e.g., polyethylene glycol (PEG) 3350) is used as a diluent, 
and thus can be added to the human stool sample. As used 
herein, the terms "saline/PEG mixture' and "diluent are 
interchangeable. The PEG concentration of the diluent can be 
approximately about 30-90 g/liter. The PEG concentration of 
the diluent can also be approximately between about 25-75 
g/liter. In one example, the ratio of saline/PEG mixture to 
stool sample is 2:1, or 2 mL saline/PEG mixture to 1 gram 
human stool. As a non-limiting example, approximately 100 
mL of saline/PEG mixture can be used for 50 g of human 
stool. While saline/PEG may be suitable for use as a diluent 
(and/or cryoprotectant), this is not intended to be limiting. 
Other cryoprotectants may also be utilized. For example, 
dextrose, betaine, glycine, Sucrose, polyvinyl alcohol, Plu 
ronic F-127, mannitol, tween 80, ethylene glycol, 1,3-pro 
panediol, hydroxypropyl cellulose, glycerol, PEG/glycerol 
mix, propylene glycol, or combinations thereof may be used 
as cryoprotectants. These materials may be used alone or in 
combination with a solvent such as Saline. 
0072. Once the diluent is added to the bag containing the 
human stool sample, the bag is sealed. Using a paddle mixer, 
the stool sample is mixed with the diluent. The product of the 
mixed stool sample and diluent is referred to as a bacterial 
preparation. 
0073. The bacterial preparation can be filtered according 

to standard techniques and the filtrate can be removed from 
the mixing bag and transferred into sterile pouches or bags. In 
Some embodiments, the bacterial preparation is not filtered. 
0074. In other embodiments, each bag containing the bac 

terial preparation (filtered or not filtered) is the equivalent of 
one dose of MRT product and is treated as one dose of MRT. 
In other embodiments, the bags may be stored according to 
proper protocol and aliquoted into Smaller amounts at a later 
date. In still other embodiments, the bags may be stored 
according to proper protocol, and combined to make one or 
more doses. Additionally, one or more of the bags of the 
bacterial preparation can be retained for Quality Control 
(QC). 
0075. In one non-limiting example, the bags can be 
labeled with the product number and frozen. Once this 
occurs, the bags may be considered doses of MRT product. 
The product number can include reference to the donor ID 
and date of manufacture (date of processing). The MRT prod 
uct can be frozen at about -20°C. to about -80°C. or colder. 
The MRT product can then be quarantined until the evalua 
tion of the results from the QC test and the additional tests, as 
described below. 
0076. In another non-limiting example, the bags can be 
labeled with the product number and frozen. The product 
number can include reference to the donor ID and date of 
manufacture (date of processing). These labeled bags can be 
frozen at about -20°C. to about -80° C. or colder (e.g., as 
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cold as about -192 C. as may be accomplished by freezing 
under liquid nitrogen, if desired). The contents of the bags can 
then be quarantined until the evaluation of the results from the 
QC test and the additional tests, as described below. 
0077. In one exemplary test of the quality of the manufac 
tured MRT product (including the viability of the microbes as 
processed), a fecal donation or stool sample collected from a 
single qualified donor on a single day can be processed. In 
Some embodiments, no pooling of samples between donors or 
between samples of an individual donor will be done. In other 
embodiments, sample preparations from an individual donor 
are pooled or combined. In other embodiments, sample 
preparations from more than one donor are combined. 
0078. A sample of the processed human stool or the MRT 
product can be diluted, plated, incubated and counted accord 
ing to standard industry procedures. Anaerobic CFU can be 
counted on a CDC plate and Bacteroides CFU can be counted 
on a BBE plate. Plate counts will be checked against the 
Quality Control standards, which can include, but are not 
limited to, testing results from prior donations for the particu 
lar donor and other established, appropriate standards. If the 
counts are within the acceptable range, the MRT product will 
be considered acceptable. If the counts are not within the 
acceptable range, all bags of the MRT product made from the 
same human stool sample will be removed from the freezer 
and destroyed. Final acceptable count ranges can be between 
about 30 to about 300 CFU at a serial dilution level of 10 on 
the CDC plates and about 30 to about 300 CFU at a serial 
dilution level of 10 on the BBE plates, prior to freezing of 
the sample preparation or MRT product. 
0079 An exemplary method of processing a drug sub 
stance (MRT composition) from release from quarantine to 
shipment to a customer is shown in FIGS. 3A and 3B. Step 
one may include releasing a drug Substance from quarantine, 
and step two may include moving the collection container to 
a Level II BioSafety cabinet. Step three may include taring a 
filter bag on a bag holder in the BioSafety cabinet on a 
calibrated scale, followed by weighing about 50g-10g of the 
drug Substance into the filter bag in step four. Step five may 
include adding 3 mL/g of premixed PEG/saline solution to the 
drug substance in the filter bag. The premixed PEG/saline 
solution may be prepared in step A by reconstituting PEG 
powder at a concentration of 30 g/L in 0.9% sodium chloride 
irrigation USP. Step six may include sealing the loaded filter 
bag into a closure bag and sealing the closure bag. Step seven 
may include removing the sealed bag assembly from the 
BioSafety cabinet and putting the bag into a paddle mixer. In 
step eight the bag may be mixed in the paddle mixer at 230 
rpm for 2 minutes, following by removing the bag from the 
paddle mixer and returning the bag to the BioSafety cabinet in 
step nine. In step ten, 150 mL of the filtered suspension may 
be pipetted into an ethylene vinyl acetate (EVA) enema bag, 
followed by sealing the enema bag in step eleven. A sample 
from the filtered suspension may be set aside for product 
quality testing. In step B1, CDC and BBE plates may be 
prepared. Step B2 may include creating serial dilutions from 
the remaining filtered Suspension. This step is performed 
once per batch. In step B3 the CDC and BBE plates are 
inoculated with the serial dilutions and incubated for 48 hours 
at 37°C. In step B4 the colony forming units (CFU) per plate 
are counted. 

0080. The exemplary method is continued in FIG. 3B. In 
step thirteen, the drug product sealed in an EVA enema bag 
may pre-cooled at 0°C. for 60 minutes. In step fourteen the 
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EVA bag may be placed in an -80° C. freezer in quarantine 
until results are received from step B and donor testing. If the 
drug product fails the testing, all of the affected doses of the 
drug product are discarded. If the drug product passes the 
testing, the EVA bag may be moved, in step fifteen, from 
quarantine to a long term storage area of the -80°C. freezer. 
While the drug product is stored in the -80° C. freezer, an 
order may be received from a customer. In step sixteen, the 
EVA bag may be removed from the freezer and thawed to 0° 
C. for 60 minutes. In step seventeen, the EVA bag may be 
inspected for leaks. If the bag fails the inspection, the product 
is discarded, and if the bag passes the inspection, the EVA bag 
is packaged in step 18 and shipped to the customer. 
0081 FIG. 4 summarizes one example of a delivery 
method in a flow chart. A customer or site order of an MRT 
product triggers a released product to be pulled from long 
term storage at -80° C. The site may be a doctor's office, 
clinic, hospital, or other location where the MRT product is to 
be used. The product is thawed and labeled. Quality control 
(QC) of the labeling process is performed, with a failure of the 
labeling process causing the product to be re-labeled and 
again passed through quality control. Passing QC moves the 
product to the packaging stage where the product is packaged 
into shipping boxes and then shipped to the site. 
0082 FIG. 5 summarizes another example of a delivery 
method in a flow chart. The product is ordered, received, and 
inspected. Failure of the product to pass inspection causes the 
product to be discarded, a report to be sent to the processing 
center, and a re-order of product to be placed. If the product 
passes the inspection, a report is sent to the processing center, 
and the product is either taken to the patient for treatment or 
stored in a secured location prior to being taken to the patient 
for treatment. In either case, the primary packaging is dis 
carded after the product is given to the patient. 
0083. An example packaging system 10 is shown in FIG. 
6. Packaging system 10 may include a sample bag 12. Sample 
bag 12 may be used to contain an MRT composition as 
described herein, a protective inner box 14, a tube assembly 
16, a package 18 (e.g., TYVEKR) for tube assembly 16, a 
shelf box 20 (which will house sample bag 12, protective 
inner box 14, tube assembly 16 within package 18, and 
instructions). Shelf box 20 may be placed in an insulated 
shipping box 22 (e.g., which may include Styrofoam) along 
with ice packs and shipping box 22 may be transported to a 
treatment facility. Shipping box 22 may be closed and taped 
shut in an H-pattern to limit the exchange of air between 
packaging system 10 and the outside atmosphere. 
0084 Packaging system 10 was then subjected to a vary 
ing range of temperatures over an extended time period. The 
testing conditions included removal of sample bag 12 from a 
thaw bath (e.g., at 0-0.5°C.), placing packaging system 10 in 
a “cold environment (e.g., -20+3°C. for 4 hit30 min), hold 
ing packing system 10 at room temperature for a first time 
period (22+3°C. for 8 hit30 min), placing packaging system 
10 in a “hot” environment (50+3°C. for 4 hi-30 min), holding 
packing system 10 at room temperature for a second time 
period (22+3°C. for 8 hit30 min), placing packaging system 
10 in a “warm” environment (35+3° C. for 4 hi-30 min), and 
holding packing system 10 at room temperature for a third 
time period (22+3°C. for 8 hit 30 min). Under these condi 
tions, the temperature of sample bag 12 remained below 20° 
C. for the entire period (approximately 36 hours). According 
to these test results, packaging system 10 provides Suitable 
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protection to sample bag 12 from climatic extremes antici 
pated for the delivery of the MRT compositions disclosed 
herein. 
I0085 FIG. 7 illustrates sample bag 12. Bag 12 may be 
formed from ethyl vinyl acetate. Other materials are contem 
plated. For example, bag 12 may include a polyethylene 
terephthalate polyester film, a material Substantially imper 
vious to gases, other polymers, or the like. Bag 12 may 
resemble an intravenous bag, and optionally bag 12 may 
include an attachment that will allow bag 12 to be hung on a 
stand, (e.g., to be positioned/hung above an endoscope). 
I0086 Bag 12 may have a capacity in the range of about 
25-250 ml (e.g., 50 ml). Bag 12 may have a fill port 24 for 
transporting the MRT composition into bag 12. Fill port 24 
may include a luer or other type of adapter to facilitate trans 
portation of the MRT composition. After filling bag 12 with 
the MRT composition, fill port 24 may be sealed, effectively 
sealing the MRT composition within bag 12. Bag 12 may also 
include a spike port 26. Spike port 26 may be utilized to 
extract the MRT composition from bag 12 at the time of use. 
I0087 FIG. 8 illustrates tube assembly 16. Tube assembly 
16 may include a spike member 28 that is designed to piece 
spike port 26 on bag 12. Tube assembly 16 may also include 
a tube body 30 with a step adapter 32. Step adapter 32 may 
allow tube 16 to be coupled with a delivery tube 34. 
I0088 Tube assembly 16 may include a number of addi 
tional features. For example, a clamp 36 may be coupled to 
delivery tube 34. In addition, a visual marker 38 may also be 
disposed along delivery tube 34. A spike cover 40 may be 
disposed along spike member 28. 
I0089. The MRT compositions disclosed herein are 
designed to remain stable over extended periods of time at 
various temperature conditions. For example, when stored at 
temperatures of approximately 20-25°C., the MRT compo 
sitions may remain stable (e.g., with a viable population of 
microbes) for about 24 hours or more, for about 48 hours or 
more, for about 96 hours or more, or for about 192 hours or 
more. When stored at temperatures of approximately 4°C., 
the MRT compositions may remain stable (e.g., with a viable 
population of microbes) for about 24 hours or more, for about 
48 hours or more, for about 96 hours or more, for about 192 
hours or more, or for about 240 hours or more. In other words, 
the “thawed shelf life' of the MRT compositions may be on 
the order of about 24 hours or more, about 48 hours or more, 
about 96 hours or more, about 192 hours or more, or about 
240 hours or more. 
0090 When stored attemperatures of approximately -20° 
C., the MRT compositions may remain stable (e.g., with a 
viable population of microbes) for about 60-90 days or more, 
for about 4-6 months or more, or for about 6-9 months or 
more. When stored attemperatures of approximately -80°C., 
the MRT compositions may remain stable (e.g., with a viable 
population of microbes) for about 60-90 days or more, for 
about 4-6 months or more, for about 6-9 months or more, or 
for about 12 months or more. In other words, the "frozen shelf 
life' of the MRT compositions may be on the order of about 
60-90 days or more, about 4-6 months or more, about 6-9 
months or more, or about 12 months or more. 
0091. The MRT compositions of the present disclosure 
may include bacteria that are members of at least 1 phylum, at 
least 2 phyla, at least 3 phyla, at least 4 phyla, at least 5 phyla, 
at least 6 phyla, at least 7 phyla, at least 8 phyla, at least 9 
phyla, or at least 10 phyla. In at least Some embodiments, the 
MRT compositions of the present disclosure may include 
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bacteria that are members of at least 1 class, at least 2 classes, 
at least 3 classes, at least 4 classes, at least 5 classes, at least 
6 classes, or at least 7 classes. In at least some embodiments, 
the MRT compositions of the present disclosure may include 
bacteria that are members of at least 1 order, at least 2 orders, 
at least 3 orders, at least 4 orders, at least 5 orders, at least 6 
orders, or at least 7 orders. In at least some embodiments, the 
MRT compositions of the present disclosure may include 
bacteria that are members of at least 1 family, at least 2 
families, at least 3 families, at least 4 families, at least 5 
families, at least 6 families, at least 7 families. In at least some 
embodiments, the MRT compositions of the present disclo 
sure may include bacteria that are members of at least 5, at 
least 10, at least 20, or at least 30 different genera of bacteria. 
In at least some embodiments, the MRT compositions of the 
present disclosure may include at least 10, at least 50, at least 
100, at least 200, at least 300, or at least 400 different species 
of bacteria. 

0092. For example, the MRT compositions may include 
viable bacteria from 1 or more orders or 2 or more orders 
including, but not limited to, Bacteroidales and Clostridiales. 
In some embodiments, about 20-95%, or about 30-85%, or 
about 40-60% of the viable bacterial in the MRT composi 
tions may be from the order Bacteroidales. In some of these 
and in other embodiments, about 10-85%, or about 20-60%, 
or about 30-40% of the viable bacterial in the MRT compo 
sitions may be from the order Clostridiales. 
0093. In addition or alternatively, the MRT compositions 
may include bacteria from 5 or more families, or about 6-12 
families, or about 7-10 families. This may include bacteria 
from the familes Bacteroidaceae, Burkholderiales, Clostridi 
aceae, Clostridiales, Eubacteriaceae, Firmicutes, Lachnospi 
raceae, Porphyromonadaceae, Prevotellaceae, Rikenel 
laceae, Ruminococcaceae, and Streptococcaceae. In some 
embodiments, about 20-84%, or about 30-50%, or about 
36-48% of the viable bacterial in the MRT compositions may 
be from the family Bacteroidaceae. In some of these and in 
other embodiments, about 0.5-2% or about 1% of the viable 
bacterial in the MRT compositions may be from the family 
Burkholderiales. In some of these and in other embodiments, 
about 1-10%, or about 1-8%, or about 2-7% of the viable 
bacterial in the MRT compositions may be from the family 
Clostridiaceae. In some of these and in other embodiments, 
about 1-22%, or about 3-22%, or about 1-10%, or about 
1-8%, or about 4-7% of the viable bacterial in the MRT 
compositions may be from the family Clostridiales. In some 
of these and in other embodiments, about 1-10%, or about 
1-9%, or about 4-8% of the viable bacterial in the MRT 
compositions may be from the family Eubacteriaceae. In 
some of these and in other embodiments, about 0.5-2% or 
about 1% of the viable bacterial in the MRT compositions 
may be from the family Firmicutes. In some of these and in 
other embodiments, about 0.5-23%, or about 1-10%, or about 
4-9% of the viable bacterial in the MRT compositions may be 
from the family Lachnospiraceae. In some of these and in 
other embodiments, about 0.5-8%, or about 1-5%, or about 
1-3% of the viable bacterial in the MRT compositions may be 
from the family Porphyromonadaceae. In some of these and 
in other embodiments, about 0.5-2% or about 1% of the viable 
bacterial in the MRT compositions may be from the family 
Prevotellaceae. In some of these and in other embodiments, 
about 1-30%, or about 1-52%, or about 4-23% of the viable 
bacterial in the MRT compositions may be from the family 
Rikenellaceae. In some of these and in other embodiments, 
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about 5-30%, or about 8-25%, or about 10-18% of the viable 
bacterial in the MRT compositions may be from the family 
Ruminococcaceae. In some of these and in other embodi 
ments, about 0.5-2% or about 1% of the viable bacterial in the 
MRT compositions may be from the family Streptococ 
CaCCaC. 

0094. The MRT compositions of the present disclosure 
may have a Shannon Diversity Index of about 0.4-2.5, or 
about 1.0-2.0, or about 1.08-1.89, or about 1.25-1.75. These 
numbers are calculated at the “family' level. Doing calcula 
tions at other levels (e.g., phyla, species, etc.) would result in 
different numbers (e.g., 1-8 or so). Therefore, the Shannon 
Diversity Index may be on the order of about 1-8 when cal 
culated at the phyla, species, or other levels. 
0.095 An MRT composition of the present disclosure may 
be administered by a method suitable for depositing in the 
gastrointestinal tract, preferably the colon, of a subject (e.g., 
human, mammal, animal, etc.). Examples of routes of admin 
istration include rectal administration by colonoscopy, Sup 
pository, enema, upper endoscopy, upper push enteroscopy. 
Additionally, intubation through the nose or the mouth by 
nasogastric tube, nasoenteric tube, or nasal jejunal tube may 
be utilized. Oral administration by a solid such as a pill, tablet, 
a suspension, a gel, a gel tab, a semisolid, a tablet, a Sachet, a 
lozenge or a capsule or microcapsule, or as an enteral formu 
lation, or re-formulated for final delivery as a liquid, a Sus 
pension, a gel, a geltab, a semisolid, a tablet, a Sachet, a 
lozenge or a capsule, or as an enteral formulation may be 
utilized as well. Compositions may be treated or untreated 
fecal flora, entire (or substantially entire) microbiota, or par 
tially, substantially or completely isolated or purified fecal 
flora, is lyophilized, freeze-dried or frozen, or processed into 
a powder. 
0096. For therapeutic use in the method of the present 
disclosure, a composition may be conveniently administered 
in a form containing one or more pharmaceutically accept 
able carriers. Suitable carriers are well known in the art and 
vary with the desired form and mode of administration of the 
composition. For example, they may include diluents or 
excipients such as fillers, binders, wetting agents, disintegra 
tors, Surface-active agents, glidants, lubricants, and the like. 
Typically, the carrier may be a solid (including powder), 
liquid, or combinations thereof. Each carrier is preferably 
“acceptable in the sense of being compatible with the other 
ingredients in the composition and not injurious to the Sub 
ject. The carrier may be biologically acceptable and inert 
(e.g., it permits the composition to maintain viability of the 
biological material until delivered to the appropriate site). 
0097 Oral compositions may include an inert diluent oran 
edible carrier. For the purpose of oral therapeutic administra 
tion, the active compound can be incorporated with excipients 
and used in the form of tablets, troches, or capsules, e.g., 
gelatin capsules. Oral compositions can also be prepared by 
combining a composition of the present disclosure with a 
food. In one embodiment a food used for administration is 
chilled, for instance, ice cream. Pharmaceutically compatible 
binding agents, and/or adjuvant materials can be included as 
part of the composition. The tablets, pills, capsules, troches 
and the like can contain any of the following ingredients, or 
compounds of a similar nature: a binder Such as microcrys 
talline cellulose, gum tragacanth or gelatin; an excipient Such 
as starch or lactose, a disintegrating agent Such as alginic acid, 
primogel, or corn starch; a lubricant such as magnesium 
Stearate or Sterotes; a glidant Such as colloidal silicon dioxide; 
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a Sweetening agent Such as Sucrose or Saccharin; or a flavor 
ing agent such as peppermint, methyl salicylate, orange fla 
Voring, or other Suitable flavorings. These are for purposes of 
example only and are not intended to be limiting. 
0098. The active compounds can also be prepared in the 
form of Suppositories (e.g., with conventional Suppository 
bases such as cocoa butter and other glycerides) or retention 
enemas for rectal delivery. The active compounds may be 
prepared with carriers that will protect the compound against 
rapid elimination from the body, such as a controlled release 
formulation, including implants. Biodegradable, biocompat 
ible polymers can be used, such as ethylene vinyl acetate, 
polyanhydrides, polyglycolic acid, collagen, polyorthoesters, 
and polylactic acid. Such formulations can be prepared using 
standard techniques. The materials can also be obtained com 
mercially from, for instance, Alza Corporation and Nova 
Pharmaceuticals, Inc. Liposomal suspensions can also be 
used as pharmaceutically acceptable carriers. These can be 
prepared according to methods known to those skilled in the 
art. 

0099. A composition may be encapsulated. For instance, 
when the composition is to be administered orally, the dosage 
form is formulated so the composition is not exposed to 
conditions prevalent in the gastrointestinal tract before the 
colon, e.g., high acidity and digestive enzymes present in the 
stomach and/or intestine. The encapsulation of compositions 
for therapeutic use is routine in the art. Encapsulation may 
include hard-shelled capsules, which may be used for dry, 
powdered ingredients soft-shelled capsules. Capsules may be 
made from aqueous Solutions of gelling agents such as animal 
protein (e.g., gelatin), plant polysaccharides or derivatives 
like carrageenans and modified forms of starch and cellulose. 
Other ingredients may be added to a gelling agent Solution 
Such as plasticizers (e.g., glycerin and or Sorbitol), coloring 
agents, preservatives, disintegrants, lubricants and Surface 
treatment. 

0100 Formulations suitable for rectal administration 
include gels, creams, lotions, aqueous or oily Suspensions, 
dispersible powders or granules, emulsions, dissolvable Solid 
materials, douches, and the like. The formulations are pref 
erably provided as unit-dose Suppositories comprising the 
active ingredient in one or more solid carriers forming the 
Suppository base, for example, cocoa butter. Suitable carriers 
for Such formulations include petroleum jelly, lanolin, poly 
ethyleneglycols, alcohols, and combinations thereof. Alter 
natively, colonic washes with the rapid recolonization 
deployment agent of the present disclosure may be formu 
lated for colonic or rectal administration. 

0101 Formulations suitable for oral administration may 
be provided as discrete units, such as tablets, capsules, 
cachets, syrups, elixirs, chewing gum, "lollipop' formula 
tions, microemulsions, solutions, Suspensions, lozenges, or 
gel-coated ampules, each containing a predetermined amount 
of the active compound; as powders or granules; as solutions 
or Suspensions in aqueous or non-aqueous liquids; or as oil 
in-water or water-in-oil emulsions. 

0102 Formulations suitable for transmucosal methods, 
Such as by Sublingual or buccal administration include loZ 
enges patches, tablets, and the like comprising the active 
compound and, typically a flavored base, such as Sugar and 
acacia or tragacanth and pastilles comprising the active com 
pound in an inert base, such as gelatin and glycerine or 
Sucrose acacia. 

Dec. 11, 2014 

0103 Formulations of the disclosure may be prepared by 
any suitable method, typically by uniformly and intimately 
admixing the pre-determined gut flora with liquids or finely 
divided solid carriers or both, in the required proportions and 
then, if necessary, shaping the resulting mixture into the 
desired shape. In addition, the pre-determined gut flora will 
be treated to prolong shelf-life, preferably the shelf-life of the 
pre-determined gut flora will be extended via freeze drying. 
0104 Furthermore, a tablet may be prepared by compress 
ing an intimate mixture comprising a powder or granules of 
the active ingredient and one or more optional ingredients, 
Such as a binder, lubricant, inert diluent, or Surface active 
dispersing agent, or by molding an intimate mixture of pow 
dered active ingredient of the present disclosure. In addition 
to the ingredients specifically mentioned above, the formula 
tions of the present disclosure may include other agents 
known to those skilled in the art, having regard for the type of 
formulation in issue. For example, formulations suitable for 
oral administration may include flavoring agents and formu 
lations Suitable for intranasal administration may include per 
fumes. 

0105. The therapeutic compositions of the disclosure can 
be administered by any conventional method available for use 
in conjunction with pharmaceutical drugs, either as indi 
vidual therapeutic agents or in a combination of therapeutic 
agents. The dosage administered will, of course, vary depend 
ing upon known factors, such as the pharmacodynamic char 
acteristics of the particular agent and its mode and route of 
administration; the age, health and weight of the recipient; the 
nature and extent of the symptoms; the kind of concurrent 
treatment; the frequency of treatment; and the effect desired. 
A daily dosage of active ingredient can be expected to be 
about 0.001 to 1000 milligrams (mg) per kilogram (kg) of 
body weight. 
0106 Dosage forms (compositions suitable for adminis 
tration) contain from about 1 mg to about 500 mg of active 
ingredient per unit. In these pharmaceutical compositions, the 
active ingredient will ordinarily be present in an amount of 
about 0.5-95% weight based on the total weight of the com 
position. 
0107 Ointments, pastes, foams, occlusions, creams and 
gels also can contain excipients, such as starch, tragacanth, 
cellulose derivatives, silicones, bentonites, silica acid, and 
talc, or mixtures thereof. Powders and sprays also can contain 
excipients such as lactose, talc, silica acid, aluminum hydrox 
ide, and calcium silicates, or mixtures of these substances. 
0.108 Formulations suitable for rectal administration may 
be presented as Suppositories by mixing with a variety of 
bases such as emulsifying bases or water-soluble bases. 
0109 Formulations suitable for vaginal administration 
may be presented as pessaries, tampons, creams, gels, pastes, 
foams, or spray formulas containing, in addition to the active 
ingredient, such carriers as are known in the art to be appro 
priate. Suitable pharmaceutical carriers are described in 
Remington’s Pharmaceutical Sciences, Mack Publishing 
Company, a standard reference text in this field. 
0110. The dose administered to a subject, especially an 
animal, particularly a human, in the context of the present 
disclosure should be sufficient to affect atherapeutic response 
in the animal over areasonable time frame. One skilled in the 
art will recognize that dosage will depend upon a variety of 
factors including the condition of the animal, the body weight 
of the animal, as well as the condition being treated. A Suit 
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able dose is that which will result in a concentration of the 
therapeutic composition in a subject that is known to affect 
the desired response. 
0111. The size of the dose also will be determined by the 
route, timing and frequency of administration as well as the 
existence, nature, and extent of any adverse side effects that 
might accompany the administration of the therapeutic com 
position and the desired physiological effect. 
0112. It will be appreciated that the compounds of the 
combination may be administered: (1) simultaneously by 
combination of the compounds in a co-formulation or (2) by 
alternation, i.e. delivering the compounds serially, sequen 
tially, in parallel or simultaneously in separate pharmaceuti 
cal formulations. In alternation therapy, the delay in admin 
istering the second, and optionally a third active ingredient, 
should not be such as to lose the benefit of a synergistic 
therapeutic effect of the combination of the active ingredi 
ents. According to certain embodiments by either method of 
administration (1) or (2), ideally the combination should be 
administered to achieve the most efficacious results. In cer 
tain embodiments by either method of administration (1) or 
(2), ideally the combination should be administered to 
achieve peak plasma concentrations of each of the active 
ingredients. 
0113. It will be appreciated by those skilled in the art that 
the amount of active ingredients in the combinations of the 
disclosure required for use in treatment will vary according to 
a variety of factors, including the nature of the condition 
being treated and the age and condition of the patient, and will 
ultimately be at the discretion of the attending physician or 
health care practitioner. The factors to be considered include 
the route of administration and nature of the formulation, the 
animal’s body weight, age and general condition and the 
nature and severity of the disease to be treated. 
0114. The sample drug composition may be packaged into 
a shelf box and then packaged into an insulated corrugated 
box for shipment to the customer at the time of order. The 
sample drug composition is shipped after thawing to 0°C. 
from the -80° C. long term storage freezer. To ensure that the 
liquid Suspension is adequately protected from fluctuations in 
temperature during shipment, the packaging system was Sub 
jected to varying temperatures over a 24-hour period. The 
design for this testing process was adapted from the ASTM 
International F2825-10, Standard Practice for Climatic 
Stressing of Packaging Systems for Single Parcel Delivery. 
The goal of the testing was to ensure that the product did not 
experience temperatures below an acceptable threshold (32° 
F. or 0°C.) or exceed an acceptable threshold (84°F. or 29° 
C.) 
0115 The product may be administered to patients having 
a variety of different medical conditions and may desirably 
impact these conditions. Some of the medical conditions that 
may be desirably impacted by include cardiovascular and/or 
peripheral vascular disease, allergies, obesity, hypoglycemia, 
constipation, celiac sprue (e.g., celiac disease), gastrointesti 
nal cancer (e.g. gastrointestinal cancer is at least one of stom 
ach cancer, esophageal cancer, colon cancer gallbladder can 
cer, liver cancer, pancreatic cancer, colorectal cancer, anal 
cancer, and gastrointestinal stromal tumors), myoclonus dys 
tonia, sacrolileitis, spondyloarthropatliy, spondylarthritis, 
proximal myotonic myopathy; an autoimmune disease 
nephritis syndrome, autism, travelers diarrhea, Small intes 
tinal bacterial overgrowth, chronic pancreatitis, a pancreatic 
insufficiency, chronic fatigue syndrome, benign myalgic 
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encephalomyelitis, chronic fatigue immune dysfunction syn 
drome, Parkinson's Disease (PD), amyotrophic lateral scle 
rosis (ALS), multiple Sclerosis (MS), degenerative neurologi 
cal diseases, Grand mal seizures or petitimal seizures, 
Steinert's disease, chronic infectious mononucleosis, epi 
demic myalgic encephalomyelitis, idiopathic thrombocy 
topenic purpura (ITP), an acute or chronic allergic reaction 
obesity, anorexia, irritable bowel syndrome (IBS or spastic 
colon) Crohn's disease, irritable bowel disease (IBD), colitis, 
ulcerative colitis or Crohn's colitis, chronic infectious mono 
nucleosis, epidemic myalgic encephalomyelitis, acute or 
chronic urticarial, lupus, rheumatoid arthritis (RA) or juve 
nile idiopathic arthritis (JIA), pre-diabetic syndrome, fibro 
myalgia (FM). Type I or Type II diabetes, acute or chronic 
insomnia, and attention deficit/hyperactivity disorder 
(ADHD). 
0116. In the case of humans, the present disclosure encom 
passes methods of treatment of chronic disorders associated 
with the presence of abnormal enteric microflora. Such dis 
orders include but are not limited to those conditions in the 
following categories: gastrointestinal disorders including 
irritable bowel syndrome or spastic colon, functional bowel 
disease (FBD), including constipation predominant FBD, 
pain predominant FBD, upper abdominal FBD, nonulcer dys 
pepsia (NUD), gastro-oesophageal reflux, inflammatory 
bowel disease including Crohn's disease, ulcerative colitis, 
indeterminate colitis, collagenous colitis, microscopic colitis, 
chronic Clostridium difficile infection, pseudemembranous 
colitis, mucous colitis, antibiotic associated colitis, idiopathic 
or simple constipation, diverticular disease, AIDS enteropa 
thy, Small bowel bacterial overgrowth, coeliac disease, poly 
posis coil, colonic polyps, chronic idiopathic pseudo obstruc 
tive syndrome; chronic gut infections with specific pathogens 
including bacteria, viruses, fungi and protozoa, viral gas 
trointestinal disorders, including viral gastroenteritis, Nor 
walk viral gastroenteritis, rotavirus gastroenteritis, AIDS 
related gastroenteritis; liver disorders such as primary biliary 
cirrhosis, primary Sclerosing cholangitis, fatty liver or cryp 
togenic cirrhosis; rheumatic disorders such as rheumatoid 
arthritis, non-rheumatoid arthritidies, non rheumatoid factor 
positive arthritis, ankylosing spondylitis, Lyme disease, and 
Reiter's syndrome; immune mediated disorders such as 
glomeruionephritis, haemolytic uraemic syndrome, juvenile 
diabetes mellitus, mixed cryoglobulinaemia, polyarteritis, 
familial Mediterranean fever, amyloidosis, Scleroderma, sys 
temic lupus erythematosus, and Behcets syndrome; autoim 
mune disorders including systemic lupus, idiopathic throm 
bocytopenic purpura, Sjogren's syndrome, haemolytic 
uremic syndrome or Scleroderma: neurological syndromes 
Such as chronic fatigue syndrome, migraine, multiple Sclero 
sis, amyotrophic lateral sclerosis, myasthenia gravis, Gillain 
Barre Syndrome, Parkinson's disease, Alzheimer's disease, 
Chronic Inflammatory Demyelinating Polyneuropathy, and 
other degenerative disorders; Sychiatric disorders including 
chronic depression, Schizophrenia, psychotic disorders, 
manic depressive illness; regressive disorders including, 
Asbergers syndrome, Rett syndrome, attention deficit hyper 
activity disorder (ADHD), and attention deficit disorder 
(ADD); the regressive disorder, autism; sudden infant death 
syndrome (SIDS), anorexia nervosa, dermatological condi 
tions such as chronic urticaria, acne, dermatitis herpetiformis 
and vasculitis disorders; and cardiovascular and/or vascular 
disorders and diseases. 
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EXAMPLES 

0117 The disclosure may be further clarified by reference 
to the following Examples, which serve to exemplify some 
embodiments, and not to limit the invention in any way. 

Example 1 

Confirmation of Sample Characterization Methods 
0118 Tests were completed to confirm the methods for 
characterizing a normal human stool sample. A Measurement 
Systems Analysis (MSA) was conducted to identify the com 
ponents of variation in the test measurement described above. 
To do this, 5 healthy human donors of differentages, genders, 
and body mass were recruited. Stool samples were collected 
from each donor, and processed according to predetermined 
standard methods. The resultant bacterial Suspensions were 
plated and grown on the two different plates described above 
(the CDC and the BBE plates). 
0119 The variables tested included: 5 different donors, 3 
liquid to human stool ratios, 2 plate types, 4 dilution levels per 
plate, 6 plates per dilution level, double counts (used to cal 
culate error attributed to human plate counters), a total of 550 
plates counted twice, and 20 runs (sets of plates). 
0120. The test measurements were analyzed with nested 
Gage R&R (repeatability and reproducibility) using Minitab 
15 statistical software and the error bands were evaluated. 
The test process was determined to be repeatable and repro 
ducible within specified error bands. While it was recognized 
that not all microbes can be cultured and counted, this method 
demonstrates that a representative subset of microbes in the 
bacterial Suspension can be used as indicators of normal 
healthy human stool samples. 

Example 2 

Enema Bag and Port Durability 
0121 Three ethylene vinyl acetate (EVA) bags similar to 
sample bag 12 were tested to evaluate the durability of the 
ports when frozen at -80° C. Temperatures and time were 
used per manufacturing procedure to simulate future product 
production and handling. The bags were tested for leakage 
pre-freeze, pre-thaw and post-thaw. The bags were filled with 
100 mL of saline solution and the ports were sealed. To 
determine if the seals along the edges of the bags were leak 
ing, the bags were inverted to determine if ports were com 
pletely sealed. The bags were placed in a 0° C. cooling bath 
for one hour, then placed in a -80°C. freezer for one month 
in varying orientations. Bag sample A was placed flat, bag 
sample B was placed on a long side, and bag sample C was 
placed on a short side. After one month, the bags were 
removed from the -80° C. freezer and inspected for ruptures, 
cracks, and leaks. Additionally, a drop test was conducted by 
dropping the frozen EVA bags on corners, faces, and ports 
from a height of 36 inches. Drop testing included dropping 
the samples on corners, ports, and flat surfaces of the product 
to simulate potential handling errors when removing future 
product from storage. The bags were then re-inspected after 
each drop with the above criteria. Each drop test was repeated 
three times per sample except for the initial inspection of the 
bag perimeter seal. All the sample bags passed all the tests (no 
leaking was detected). 
0122) The bags were then subjected to a thaw process. 
Each sample was Submerged in a glycerol/water bath for 1 
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hour at 0° C. Samples were then removed, dried, and drop 
testing was repeated. Again, all the sample bags passed all the 
tests (no leaking was detected). 

Example 3 

Clinical Study 
I0123. An MRT composition as disclosed herein was 
administered to 31 subjects in a Phase 2 clinical study. No 
serious adverse events were reported, and no adverse events 
were associated with the product or its administration. Of the 
Subjects, 27 Subjects experienced Successful resolution of 
their rCDAD (recurrent clostridium difficile associated diar 
rhea) symptoms after receiving either one or two doses of the 
MRT composition, defined by no recurrence of rCDAD 
symptoms for 56 days following administration. Of these 27 
subjects, 16 experienced complete resolution of rCDAD after 
receiving one dose of the MRT composition, with the other 11 
Subjects recurring after the first administration, but then Suc 
cessfully reaching the 56-day efficacy endpoint following a 
second administration of the MRT composition. Of these 
subjects, 4 subjects were considered treatment failures: 3 
subjects experienced recurrence of rCDAD after receiving 
their second dose of the MRT composition, and 1 subject 
recurred after the first dose and did not receive a second 
administration. 
0.124 Doses of the MRT composition were randomly 
selected from the available manufactured clinical batches. 
The doses that were administered reflect product made from 
four donors. None of the product attributes (dose mass, viable 
microbes, shelf-life, thawed shelf-life, etc.) appear to corre 
late with the clinical outcome, or can be used to predict if a 
dose will result in a successful outcome. The clinical result 
information is provided at the end of this ID. 
0.125 Information on the MRT composition doses admin 
istered in the Phase 2 clinical study: 
0.126 45 doses of the MRT composition were thawed, 
shipped, and dosed to human patients. The age of the dose 
(AD) (which is the date of manufacture of the doses to date of 
administration to the clinical patient) are represented. The 
statistics associated with the several attributes of the MRT 
composition are provided below: 

0.127 AD Average time=43.2 hours 
0.128 AD Standard Deviation=14.9 hours 
0.129 AD Minimum time=22.1 hours 
0.130 AD Maximum time=73.8 hours 
0131 There appears to be no correlation or detriment to 
the clinical outcome (resolution of recurrent clostridium 
difficile associated diarrhea) and these product 
attributes. 

Example 4 

Selection of a Cryoprotectant 
0.132. The use of a cryoprotectant, in particular polyethyl 
ene glycol (PEG), has been found to maintain the viability (as 
determined by CFUs on CDC and BBE plates) of the MRT 
composition after freezing and re-thawing. This includes the 
time period from thawing, shipping in a controlled tempera 
ture package and allowing for time from opening until treat 
ing a patient. As with the quality testing above, the final 
acceptable count ranges for MRT products prior to being 
frozen can be between about 30 to about 300 CFU at dilution 
level 10 on the CDC plates, and from about 30 to about 300 
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CFU at dilution level 10 on the BBE plates. One method of 
assuring that viability is maintained is the requirement of the 
end user or customer, including, but not limited to, a physi 
cian or clinician, to use the product within 48 hours of receiv 
ing the product. Additionally, the end user will be required to 
store the product between about 2 and about 29° C. until use. 
0133. The addition of a cryoprotectant was analyzed from 
two perspectives. First, several cryoprotectants were 
screened to evaluate the initial effect of the addition of the 
cryoprotectant to the MRT product. This testing was used to 
determine mortality or viability of the MRT product when 
mixed with a particular cryoprotectant. The second perspec 
tive analyzed was the actual freeze protection capability of a 
particular cryoprotectant on the MRT product when the MRT 
product was frozen and then re-thawed for delivery to the 
patient. The result of this culturing indicated how viable the 
product remained after freeze/thaw. 
0134 Tests were completed to explore the effects of add 
ing a variety of different potential MRT cryoprotectants to a 
homogenized and filtered human stool mixture (or MRT 
product). The tests were intended only to quantify the 
response of the bacteria to the initial addition of the cryopro 
tectant, and did not include testing whether the cryoprotectant 
was successful in protecting the bacteria through a Subse 
quent freeze-thaw cycle. In these tests, single human stool 
donations were split among various tests, with a "control 
sample of only normal, isotonic saline (i.e., no cryoprotectant 
added) used for a baseline. Both CDC plates and BBE plates 
were used. For all tests, a weighted average of CFU counts 
that combined the results of two different dilution levels was 
used. The cryoprotectants used included: 10% skim milk, 5% 
glycerol, 10% glycerol, 10% DMSO and polyethylene glycol 
(PEG) at molecular weights ranging from 600 to 20000. 
0135 For the CDC plates: 10% skim milk, 10% glycerol, 
and PEG all performed reasonably well, with CFU counts 
staying within approximately 25% of the saline control. Of 
note, higher concentrations of glycerol resulted in consider 
able microbe mortality in a dose-dependent relationship. 
0136. For the BBE plates: Only the PEG formulations did 
not show significant microbe mortality. Of note, the 10% 
glycerol formulations yielded nearly 90% mortality (10% 
Survival), and the higher concentrations of glycerol yielded 
100% mortality (as seen using the current dilution levels). 
0137) Given the results from the BBE plates of 10% glyc 
erol, an additional investigation was performed to see if the 
90% mortality (on the BBE plate) from adding the glycerol 
could be eliminated. It was hypothesized that decreasing the 
glycerol concentration to 5%, or chilling the microbial mix 
ture prior to addition of the glycerol (to slow metabolic activ 
ity) could reduce the anticipated high mortality. The 5% glyc 
erol solution had less mortality than the 10%, and cooling also 
decreased the mortality in a dose-dependent relationship. 
However, these effects were not strong enough to overcome 
the baseline results, and mortality of at least 60% was seen on 
all tests in glycerol versus the control. 
0138 Maintaining the viability of microbes in a MRT 
product is critical from time of human stool collection to time 
of giving the MRT product dose to a patient. Therefore, it is 
important that the cryoprotectant added not have a significant 
toxic effect on the microbes when initially added. Of the 
cryoprotectants tested, only the PEG formulations performed 
well. Skim milk did not perform particularly well with respect 
to the BBE results. Additional drawbacks for the use of milk 
include the potential for increasing the chance of allergic 
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reaction and the variable characterization profile of milk. 
Likewise, DMSO did not perform well on the BBE plates. In 
addition, while DMSO is used topically in medicinal appli 
cations, there are currently no known uses in the human 
gastrointestinal system. 10% glycerol performed well on the 
CDC plates, but exhibited 80-90% mortality (10-20% sur 
vival) on the BBE plates. 

Example 5 

Additional Cryoprotectants 

0.139 Human gut microbiota were extracted from human 
stool into an aqueous Saline containing a number of different 
potential cryoprotectants at a specific concentration. These 
solutions were tested for pH and cultured on CDC and BBE 
agar plates to measure the viable microbial load, then were 
frozen at -80C for between 1 to 7 days, and then thawed. A 
sample from the thawed solution was then tested for pH and 
cultured on CDC and BBE agar plates to measure the viable 
microbial load. Cryoprotectants with a screen result of "++” 
showed significantly greater viability results compared to 
PEG3350 (and glycerol), those with "+” had results consid 
ered at least as good as glycerol, those with “0” had mixed 
results and may or may not be suitable cryopreservatives, and 
those with "- performed worse than glycerol and should not 
be considered effective cryopreservatives for human gut 
microbiota Solutions. The results, based on pH measurements 
and enumeration of viable microbes using CDC and BBE 
agar plates suggested the following: dextrose, betaine, gly 
cine, sucrose, polyvinyl alcohol, and Pluronic F-127 in 
DMSO had a result scored as “++. Mannitol, tween 80, 
ethylene glycol, 1,3-propanediol, hydroxypropyl cellulose, 
glycerol, PEG/glycerol mix, and propylene glycol had a 
result scored as "+'. Propylene glycol (3% w/v) and fish oil 
had a result scored as “0”. Magnesium hydroxide, urea, and 
Xanthan gum had a score of "---. The scoring of "---' is used 
to denote that the pH was found to be not acceptable but that 
plating results were found to be acceptable. 

Example 6 

Example Production Process 

0140 Tests were completed to simulate an exemplary 
entire production process wherein a processed sample of 
human stool (diluted, homogenized, and filtered) is cooled, 
frozen for long-term storage, thawed, shipped to a customer 
site, and warmed to body temperature prior to retention 
enema. The production process simulated a nominal process 
for collection of human stool; dilution of human stool directly 
into a cryoprotection solution (or diluent or saline/PEG mix 
ture) at a 2:1 to a 4:1 ratio; nominal homogenization and 
filtration process; chilling of packaged product in a circulat 
ing fluid bath; long-term frozen storage; warming of pack 
aged product in a circulating fluid bath; packaging of product 
for shipment with “cold packs' and in insulating materials; 
overnight shipping to customer, bedside warming of product 
for immediate infusion into patient. As part of the study, three 
parameters were varied to explore their effects on overall 
microbial viability or survival (as measured by serial dilution 
onto CDC and BBE plates for incubation and counting of 
CFUs). These parameters included the use of a cryopro 
tectant, temperature of a chilling bath, and temperature of a 
thawing bath. 
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0141 For cryoprotectant testing, the study included 
samples with no cryoprotectant (normal saline); 10% glyc 
erol and PEG 3350 at 59 g/liter. For testing the use of a 
cooling bath, the study included samples that went directly 
into a freezer (-80°C.), and therefore, were not subjected to 
a cooling bath, Samples that went directly into a 0°C. cooling 
bath, and samples that went directly into a -11° C. cooling 
bath. The warming was tested at 0°C., +10°C., and +20° C. 
Each test permutation was normalized to a control sample that 
used the same cryoprotectant, but plated immediately and 
NOT subjected to any of the freeze-thaw processes. 
0142. The cryoprotectants, if used, were mixed with nor 
mal saline and added during the homogenization process (see 
definition of diluent and saline/PEG mixture). Thus, any 
microbial mortality due to addition of the cryoprotectant (for 
example, Such as has been seen with glycerol, especially in 
the BBE plates) will only be observed by comparing the 
CFUs of the control samples. 
0143. It was found that the freezing and thawing param 
eters had little effect on overall microbial survival. This is 
generally clear for the CDC plates, where the data is generally 
well behaved and the results, for all the freeze-thaw param 
eters, vary only well within a single log-level of dilution. For 
the BBE plates, the raw data was much less well behaved, 
with several instances of apparent outliers and cases where 
the 10x rule comparing adjacent dilution levels (i.e., log 
levels) was violated. However, there was still not an apparent 
difference due to the freeze-thaw parameters. 
0144) Effects due to the different cryoprotectants used 
were clearly observed. For this analysis, a simple arithmetic 
mean of the results from the different freeze-thaw parameters 
was used to compare cryoprotectant performance. For the 
CDC plates, “no cryoprotection” had an 18% survival (82% 
mortality) through freeze-thaw, while the addition of glycerol 
and PEG reduced this mortality something on the order of 
30% (67% and 75% survival, respectively). With respect to 
the samples treated with glycerol, the above results neglect 
the mortality from the initial addition of the glycerol. When 
the initial addition of the cryoprotectant is added to the effects 
of the freeze/thaw, the magnitude of this effect was around 
80% mortality. This was compared to about 32% mortality for 
sample using PEG as cryoprotectant. 
0145 On BBE plates, the effect of adding glycerol was 
very high mortality at 80% to 90%. In counterpoint, the PEG 
plates showed either low or no initial toxicity from the cryo 
protectant and a strong preservative effect through the freeze 
thaw cycle. Overall cumulative survival using PEG is 75% 
versus control (25% mortality). It was concluded that 10% 
glycerol performs poorly on BBE plates, based on the com 
bination of initial mortality and freeze-thaw losses being on 
the order of 1-log loss (10% survival). The PEG-3350 per 
forms well on both CDC and BBE plates. The PEG has low 
initial toxicity to the microbes (little or no losses from addi 
tion of the cryoprotectant to the human stool) and it offers 
significant protection versus “no cryoprotectant. It is antici 
pated that each dose of MRT will have a minimum of 107 
microbes/mL of suspension, with a minimum of 100 mL of 
Suspension delivered per dose. 

Example 7 

Fecal Transplant Kit 
0146 In an example, a kit of parts can be created to aid in 
fecal transplant. In an example, a donation kit can be shipped 
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to a clinician. The donation kit can include equipment for 
blood and fecal samples from the patient or, in certain 
examples, a healthy donor. Because much of the patient’s gut 
microbiota is anaerobic, many organisms can die with expo 
Sure to air. In an example, the donation kit can include mate 
rials to ship the blood and fecal samples without harming the 
samples (e.g., quick freeze, dry ice, etc.). 
0147 Once shipped to a facility (e.g., one location, 
regional locations, many locations, etc.), the samples can be 
tested, and Clostridium difficile or the presence or absence of 
one or more other diseases or conditions can be confirmed. In 
other examples, a healthy fecal sample can be tested and 
prepared for use as a treatment. 
0.148. In an example, once the patient’s samples are tested 
to Verify the disease or condition, or the donors samples are 
tested to verify health or other compatibility (e.g., the exist 
ence of one or more desired condition, etc.), a treatment can 
be prepared (e.g., using the healthy donor fecal sample, at 
least a portion of one or more healthy stored fecal samples, 
Such as material from a fecal bank, etc.) and shipped back to 
the clinician for delivery to and treatment of the patient. In 
certain examples, the treatment is preserved (e.g., frozen, 
etc.) during shipping. The kit can include the processed fecal 
sample or treatment in a sterile container, Such as a nasogas 
tric (NG) tube, a vial (e.g., for use with a retention enema), a 
gastro-resistant capsule (e.g., acid-bio resistant to reach the 
intestinal tract, having a sterile outside), etc. In an example, 
once received, the clinician can store the contents in a manner 
to preserve the microbiota until ready to be inserted into the 
patient. 

Example 8 

Extended Shelf Life Formulations 

014.9 The long-term storage of the survivability of the 
healthy human microbial content of donor stool was studied. 
Stool samples were processed with and without a cryopro 
tectant and cooled/thawed at varying controlled tempera 
tures. Samples were then removed after 360 days (12 months) 
of storage at -80° C. and -20° C., thawed at controlled 
temperatures and plated on two types of agar plates (Center 
for Disease Control 5% Blood Agar (CDC) and Bacteroides 
Bile Esculin Agar (BBE) respectively). The overall Colony 
Forming Unit per milliliter (CFU/mL) was recorded and ana 
lyzed. From the study, samples preserved without cryopro 
tectant were analyzed first, followed by samples preserved 
with varying concentrations of different cryoprotectants. 
(O150 CDC plate counts grown from “No Cryoprotectant” 
samples demonstrated that freezer temperature and storage 
time had significant impact on the recoverable CFU numbers. 
These data are consistent with data recorded at previous time 
points. In this model, the R values indicate that approxi 
mately 59% of the variation (Adj. R) in the data is explained 
by the model, a drop from approximately 80% demonstrated 
by the model after 180 days (6 months) of storage. 
0151. When stored at -20°C., most of the samples pro 
duced CFU/mL counts which fell below the lower limit con 
sidered acceptable for product specification (10 CFU/mL). 
In contrast, samples stored at -80° C. demonstrated counts 
that remained above the desired lower limit for product speci 
fication. From this, it was concluded that long-term storage of 
samples prepared without the use of a cryoprotectant and 
stored at -80°C. was found to result in greater viability when 
compared to samples stored at -20°C. 
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0152 For the data collected from samples stored with 
cryoprotectant, the storage time and freezer temp were the 
most significant factors for the CDC counts response in CFU/ 
mL. Most of the variation seen in the data is explained by 
storage time, freezer temp, and the interaction between these, 
as can be seen by the R values obtained at 0.59. 
0153. Samples combined with cryoprotectants and stored 
at -20° C. continued to demonstrate a more significant 
decrease in recoverable CFU/mL. Sample runs begin to fall 
below the 10 product specification limit between 60 and 90 
days (2 and 3 months) for samples stored at -20°C. The rate 
of decrease in amount of recoverable CFU/mL slows beyond 
60 days (2 months) of storage. However, at -80° C. storage 
temperature, the recoverable CFU/mL counts remain rela 
tively stable through 270 days (9 months) of storage. Addi 
tionally, most counts remained above the minimum product 
specification limit of 10 CFU/mL. 
0154 Storing samples at a lower freezer temperature and 
for less time has a positive effect on the counts—as time 
progresses further from the point of manufacture, a reliable 
recovery of CFU/mL indicating the viable microbial popula 
tion of the product becomes more difficult to guarantee. How 
ever, data Suggests that the effect of storage time can be 
dampened with the addition of PEG 3550 as a cryoprotectant, 
as well as storing the material at a low temperature (in this 
case, -80° C.). 

Example 9 

Extended Shelf Life Formulations 

0155 Human stool was processed as disclosed herein; an 
initial sample of the processed Suspension was used to create 
serial dilutions for inoculation of agarplates. Once the sample 
was removed from the Suspension, the remaining Suspension 
(approx. 150 mL) was transferred to two (2) separate sterile 
EVA storage bags. Each bag was frozen at -80° C. for one 
week. 

0156 After one week, the bags were removed from the 
freezer and thawed per the MRT composition batch protocol. 
The bags were sampled to measure the immediate post-freeze 
recoverable CFU/mL count and diversity; each sample was 
serially diluted and plated on CDC and BBE plates. The bags 
were then stored at two different temperatures. 4°C. and 25° 
C., and sampled every 24 hours for 192 hours total. 
0157 Samples at each time point were also tested by a 
contract laboratory for biodiversity by using 16S rRNA meth 
odology. For each sample, RNA is extracted from the bacte 
rial cells and replicated (“amplified) using a tag primer made 
from of a series of base pairs needed to initiate RNA replica 
tion. After the RNA is amplified, the sequences are 
denoised—a process which determines the statistical prob 
ability of a correctly or incorrectly paired nucleotide set—and 
used to identify each organism using BLASTn software from 
the National Center for Biotechnology Information (NCBI) 
sequence library. Identity of the organisms found in each 
sample is determined by the length of the sequence contain 
ing the most consecutive statistically probably base pairs in a 
sample. The final numbers (direct counts and percentages of 
identified organisms from phyla to species if applicable) are 
then reported to Rebiotix for use in determining the change in 
biodiversity over time in each sample. 
0158. The product undergoes an initial drop in recoverable 
CFU/mL on both CDC and BBE plates once removed from 
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the freezer and thawed (t=0 hour time point), consistent with 
observations from prior studies conducted by Rebiotix 
(P-006, P-007, P-009, P-012). 
0159. The thawed product held at 25° C. maintained a 
higher overall recoverable CFU/mL count than material 
stored at 4°C. over 192 hours. 
(0160 Recoverable CFU/mL counted on all CDC plates, 
regardless of overall count, were considered “stable' at both 
temperatures throughout the experiment based on the Rebi 
otix measurement system (P-001). The CFU/mL results at 
both storage temperatures stayed within one log from the 
initial count at thaw to 192 hours. 
(0161 Recoverable CFU/mL counted on BBE plates dem 
onstrated an increase in recoverable CFU/mL when stored at 
25° C. compared to the original pre-freeze sample over the 
course of 192 hours of storage. At 4°C., however, the recov 
erable CFU/mL maintained an unchanging (less than one log 
change) count throughout the 192 hour hold time. 
0162 Thawed product at both temperatures met Rebiotix 
product release specification throughout the 192 hour hold 
time, regardless of again or loss in CFU/mL count: 
(0163 CDC post-freeze microbial load specification: 107 
to 10 CFU/mL 
(0164. BBE post-freeze microbial load specification: 10 to 
10 CFU/mL 
0.165 Results currently collected from this study indicate 
that recoverable phenotypic diversity on the CDC plates most 
closely matches the original sample diversity prior to freezing 
when product is stored at 25°C. post-thaw. In addition, both 
samples met the Rebiotix product release specification for 
diversity over time of >3 unique colony phenotypes. 
0166 Genetic biodiversity characterization (16S rRNA) of 
the samples is conducted by a contract laboratory examining 
the total bacterial types (to species if possible) as well as the 
percent concentrations of these types of bacteria present in 
the samples over time. 
0.167 Preliminary understanding of product behavior dur 
ing a holding period of up to 192 hours at two different 
temperatures continues to meet Rebiotix product release stan 
dards of CFU/mL per when used to inoculate CDC and BBE 
plates. More work is needed to confirm these findings. 16s 
rRNA data of each time point is currently under analysis. 

Example 10 

16S rRNA Data 

0.168. The present disclosure provides compositions that 
include fecal microbes. As used herein, the term "fecal 
microbes’ refers to microorganisms that are present in the 
gut, intestine, or colon, preferably colon, of a normal healthy 
adult human. Such a composition may be prepared by pro 
cessing fecal material as disclosed herein. As used herein, the 
term “fecal material refers to human stool. Unprocessed 
fecal material contains non-living material and biological 
material. The “non-living material” may include, but is not 
limited to, dead bacteria, shed host cells, proteins, carbohy 
drates, fats, minerals, mucus, bile, undigested fiber and other 
foods, and other compounds resulting from food and meta 
bolic waste products and partial or complete digestion of food 
materials. “Biological material' refers to the living material 
in fecal material, and includes microbes including prokary 
otic cells such as bacteria and archea (e.g., living prokaryotic 
cells and spores that can sporulate to become living prokary 
otic cells), eukaryotic cells such as protozoa and fungi, and 
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viruses. “Biological material may also refer to the living 
material (e.g., the microbes, eukaryotic cells, and viruses) 
that are present in the colon of a normal healthy human. 
Examples of prokaryotic cells that may be present in a com 
position of the present disclosure include cells that are mem 
bers of the class Actinobacteria, such as the Subclass Actino 
bacteridae or Coriobacteridae, such as the order 
Bifidobacteriales or Coriobacteriales, and/or such as the fam 
ily Bifidobacteriaceae or Coriobacteriaceae; members of the 
phylum Bacteroidetes, such as class Bacteroidia, Such as 
class Bacteroidales, and/or such as family Bacteroidaceae or 
Rikenellaceae; members of the phylum Firmicutes, such as 
class Bacilli, Clostridia, or Erysipelotrichi, such as order 
Bacillales or Lactobacillales or Clostridales or Erysipelot 
richales, and/or such as family Paenibacillaceae or Aeroc 
caceae or Lactobacillaceae or Streptococcaceae or Catabac 
teriaceae or Peptococcaceae or Peptostreptococcaceae or 
Ruminococcaceae or Clostridiaceae or Eubacteriaceae or 
Lachnospiraceae or Erysipelotrichaceae; members of the 
phylum Proteobacteria, Such as class Alphaproteobacteria or 
Betaproteobacteria or Gammaproteobacteria, Such as order 
Rhizobiales or Burkholderiales or AJteromonadales or 

Enterobacteriales, and/or such as family Rhodobiaceae or 
Burkholderiaceae or Shewanellaceae or Enterobacteriaceae; 
members of the phylum Tenericutes, such as the class Molli 
cutes, such as the order Entomoplasmatales, and/or such as 
the family Spiroplasmataceae; and/or members of the class 
Verrucomicrobiae, such as the order Verrucomicrobiales, 
and/or such as the family Verrucomicrobiaceae. These are just 
examples. 

Dec. 11, 2014 

embodiments, the MRT compositions of the present disclo 
sure may include bacteria that are members of at least 5, at 
least 10, at least 20, or at least 30 different genera of bacteria. 
In at least some embodiments, the MRT compositions of the 
present disclosure may include at least 10, at least 50, at least 
100, at least 200, at least 300, or at least 400 different species 
of bacteria. 

0170 Samples of manufactured MRT compositions 
(manufactured as disclosed herein) were provided to 
Research and Testing Laboratory, Lubbock,Tex. for 16sRNA 
amplification and sequencing using the Illumina MiSeq plat 
form. The purpose of this analysis was to obtain data useful 
for: validating the tentative potency release assays; and evalu 
ating the intra- and inter-donor bacterial diversity and consis 
tency. 

0171 The 16S rRNA analysis of all product batches dem 
onstrated that the process disclosed herein resulted in desir 
able bacterial diversity profiles consistent. The data also indi 
cated that the manufacturing process preserved a level of 
bacterial diversity consistent with normal feces and consid 
ered viable for the treatment of recurrent C. difficile, including 
the maintenance of the predominant phyla, Bacteroidetes and 
Firmicutes. 

0172. In addition, product made from the stool of indi 
vidual donors over time maintained a very similar diversity 
profile. Table 2 presents a condensed version of the data, 
highlighting the means and standard deviations for percent 
bacteria by Order for all batches manufactured and tested. 
These “Order” categories represent the most commonly iden 
tified bacterial communities in the product batches. 

TABLE 2 

All batches (60) compared by Order 

Kingdom Phylum Class Order Average % Std Dev 

Bacteria Bacteroidetes Bacteroidia Bacteroidales 59 15 
Bacteria Firmicutes Bacilli Lactobacillales O 1 
Bacteria Firmicutes Clostridia Clostridiales 35 11 
Bacteria Firmicutes Unknown Unknown 1 1 
Bacteria Proteobacteria Betaproteobacteria Burkholderiales O O 
Bacteria Proteobacteria Gammaproteobacteria Enterobacteriales O O 
No Hit No Hit No Hit No Hit 5 6 

0169. The MRT compositions of the present disclosure Example 11 
may include bacteria that are members of at least 1 phylum, at 
least 2 phyla, at least 3 phyla, at least 4 phyla, at least 5 phyla, 
at least 6 phyla, at least 7 phyla, at least 8 phyla, at least 9 
phyla, or at least 10 phyla. In at least Some embodiments, the 
MRT compositions of the present disclosure may include 
bacteria that are members of at least 1 class, at least 2 classes, 
at least 3 classes, at least 4 classes, at least 5 classes, at least 
6 classes, or at least 7 classes. In at least some embodiments, 
the MRT compositions of the present disclosure may include 
bacteria that are members of at least 1 order, at least 2 orders, 
at least 3 orders, at least 4 orders, at least 5 orders, at least 6 
orders, or at least 7 orders. In at least some embodiments, the 
MRT compositions of the present disclosure may include 
bacteria that are members of at least 1 family, at least 2 
families, at least 3 families, at least 4 families, at least 5 
families, at least 6 families, at least 7 families. In at least some 

16S rRNA Data—Individual Donors 

0173 To further illustrate the consistency of product 
manufacturing, multiple batches of product made from the 
same donor over time were analyzed. The following tables 
indicate that, over the clinical trial manufacturing period, 
multiple batches of product from a single donor exhibited 
similar diversity profiles. The microbiota for each donor was 
analyzed by bacterial Family to ensure that the trends in 
diversity would continue at a finer genetic level. The Shannon 
Diversity Index (also indicated by H') is an industry-accepted 
method of reporting the abundance and evenness of organ 
isms present in the microbiome, and was used throughout this 
example. It has been shown to most completely encompass 
the variation in sampling depth and is therefore relevant for 
describing a complex microbial community. 
0.174. The bacterial diversity of Donor 1 is summarized in 
Table 3. 
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TABLE 3 TABLE 6 

Donor 1-Means and Variation of Batches by Bacterial Family Donor 2-Shannon Diversity Index 

Shannon Diversity Index 
Family Average % Standard Deviation Batch ID (H') 

Bacteroidaceae 36 7 13001-080613 1.45 

Bacteroidales (Unknown) O O 13001-080913 1.70 
Clostridiaceae 6 2 13001-081213 1.46 

Clostridiales (family) O O 13001-11 2513 1.44 

Clostridiales (Unknown) 7 3 13 OO1-121013 1.64 
Enterobacteri O O AVERAGE 1.54 
leO3C(18C(86. ST DEV O.12 

Eubacteriaceae 6 1 

Lachnospiraceae 4 1 

Porphyromonadaceae 2 1 0176 The bacterial diversity of Donor 3 is summarized in 
Prevotellaceae 1 O Table 7. 
Rikenellaceae 5 2 

Ruminococcaceae 18 3 TABLE 7 
Staphylococcaceae O 6 

Donor 3 - Means and Variation of Batches by Bacterial Famil 
Streptococcaceae O O 

XNo Hit 15 6 Family Average % Standard Deviation 

Bacteroidaceae 70 11 
Burkholderiales (Unknown) O O 

The Shannon Diversity index for multiple samples from Clostridiaceae 7 3 
Clostridiales (Unknown) 5 2 Donor 1 is summarized in Table 4. Eubacteriaceae 4 2 
Firmicutes (Unknown) O O 

TABLE 4 Lachnospiraceae 1 1 
Porphyromonadaceae 1 1 

Donor l-Shannon Diversity Index Rikenellaceae O O 
Ruminococcaceae 10 5 

Shannon Diversity Streptococcaceae O O 
Batch ID Index (H') No Hit 1 O 

13OOO-071713 1.91 
13OOO-072913 1.96 
13OOO-080513 1.96 The Shannon Diversity index for multiple samples from 
13OOO-080613 1.81 Donor 3 is summarized in Table 8. 
13000-0923.13 1.87 
13OOO-O926.13 2.OO 
13OOO-110613 18O TABLE 8 
13OOO-O21314 1.78 
AVERAGE 1.89 Donor 3 - Shannon Diversity Index 

ST DEV O.08 
Batch ID Shannon Diversity Index (H') 

3003-071613 19 

0.175. The bacterial diversity of Donor 2 is summarized in 3003-081313 O.98 
Table 5 3003-082013 .04 

3003-082713 O6 
3003-0829.13 O1 

TABLE 5 3003-090513 17 
3OO3-O90913 10 

Donor 2- Means and Variation of Batches by Bacterial Family 3003-091113 O.78 
3003-091,213 O.76 

Family Average % Standard Deviation 3003-091313 O2 
3003-092S13 .21 

Bacteroidaceae 43 13 3OO3-10O213 0.97 
Clostridiaceae 2 2 3OO3-101013 23 
Clostridiales (family) 4 3 3OO3-101S13 O42 
Eubacteriaceae 6 3 3OO3-110513 70 
Firmicutes (Unknown) O O 3OO3-111913 22 
Lachnospiraceae 1 O 3OO3-12O213 28 
Porphyromonadaceae 3 1 3OO3-021414 28 
Rikenellaceae 23 2O 3OO3-021714 18 
Ruminococcaceae 14 7 3OO3-021914 45 
Streptococcaceae 1 1 AVERAGE O8 
XNo Hit 2 1 ST DEV 0.27 

The Shannon Diversity index for multiple samples from 0177. The bacterial diversity of Donor 4 is summarized in 
Donor 2 is summarized in Table 6. Table 10. 
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TABLE 10 

Donor 4-Means and Variation of Batches by Bacterial Family 

Family Average % Standard Deviation 

4 4 Bacteroidaceae 1 
Burkholderiales (Unknown) 
Clostridiaceae 
Clostridiales (Unknown) 
Eubacteriaceae 
Firmicutes (Unknown) 
Lachnospiraceae 
Porphyromonadaceae 
Rikenellaceae 
Ruminococcaceae 
Streptococcaceae 
XNo Hit 

1 

The Shannon Diversity index for multiple samples from 
Donor 4 is summarized in Table 11. 

TABLE 11 

Donor 4-Shannon Diversity Index 

Batch ID Shannon Diversity Index (H') 

3004-071513 .65 
3004-071613 .93 
3004-071813 .75 
3004-072213 89 
3004-072313 97 
3004-072913 46 
3004-073113 .34 
3004-080513 .64 
3004-080713 .79 
3004-080813 72 
3004-090313 .64 
3004-090413 .98 
3004-100913 46 
3004-102913 87 
3004-103 113 8O 
3004-110413 S6 
3004-111913 77 
3004-112113 .78 
3004-12O213 84 
3004-021414 2.02 
3004-021814 S6 
AVERAGE 73 
ST DEV O.18 

0.178 The bacterial diversity of Donor 5 is summarized in 
Table 12. 

TABLE 12 

Donor S-Means and Variation of Batches by Bacterial Family 

Family Average % Standard Deviation 

4 Bacteroidaceae 
Bacteroidales (Unknown) 
Burkholderiales (Unknown) 
Clostridiaceae 
Clostridiales (Unknown) 
Eubacteriaceae 
Lachnospiraceae 
Porphyromonadaceae 
Rikenellaceae 
Ruminococcaceae 
Sutterellaceae 
No Hit 

1 

The Shannon Diversity index for multiple samples from 
Donor 5 is summarized in Table 13. 
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TABLE 13 

Donor 5-Shannon Diversity Index 

Shannon Diversity Index 
Batch ID (H') 

13005-080713 1.75 
13005-081513 1.65 
13 OOS-100113 1.83 
130O3-110513 1.71 
13 OOS-110613 1.52 
13 OOS-120913 1.65 
AVERAGE 1.68 
ST DEV O.11 

0179 
Table 14. 

The bacterial diversity of Donor 6 is summarized in 

TABLE 1.4 

Donor 6 - Means and Variation of Batches by Bacterial Family 

Family Average % Standard Deviation 

Bacteroidaceae 48 NA 
Bacteroidales (Unknown) O NA 
Burkholderiales (Unknown) O NA 
Clostridiaceae 5 NA 
Clostridiales (Unknown) 4 NA 
Eubacteriaceae 5 NA 
Lachnospiraceae 4 NA 
Porphyromonadaceae 1 NA 
Rikenellaceae 4 NA 
Ruminococcaceae 18 NA 
Sutterellaceae O NA 
No Hit 9 NA 

The Shannon Diversity index for multiple samples from 
Donor 6 is summarized in Table 15. 

TABLE 1.5 

Donor 6-Shannon Diversity Index 

Shannon Diversity Index 
Batch ID (H') 

13008-021314 1.59 
AVERAGE NA 
ST DEV NA 

0180. Due to the fact that only one batch was manufac 
tured from Donor 6, no Average (H) or Standard Deviation of 
the (H) could be calculated at this time. 
0181 16S rRNA molecular characterization of the MRT 
composition as disclosed herein indicates that considerable 
bacterial diversity is preserved through the manufacturing 
process. While there are fluctuations in relative amounts of 
various bacteria between donors, the variation as measured by 
the standard deviation of the average percentages of specific 
bacterial Orders is quite small. Diversity profiles of product 
made from individual donors collected over time, demon 
strated a high degree of similarity at the Family level (see 
Tables for Donors 1-5). In contrast, 16s data for microbes 
commonly associated with disease in patients were notice 
ably absent in the MRT compositions made from healthy 
donors. Product batches evaluated in this analysis were used 
in the Phase 2 clinical study, which demonstrated an 87% cure 
rate with acceptable mild to moderate adverse events. This 
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data is important as it also substantiates that the level of 
bacterial diversity in MRT composition as disclosed herein 
provided therapeutic benefit. 

Experiment 12 

Success/Failure by Donor Gender 
0182. The success of treatments using the MRT composi 
tions disclosed herein were tabulated taking into account the 
gender of the donor. It was observed that treatment Success 
after a single dose of the MRT composition was greater when 
the fecal donor (whose fecal sample was utilized in manufac 
turing the MRT composition) was male. Since the Dose 2 
response is more similar among the donors and these doses 
were delivered to antibiotic naive patients (no antibiotic pre 
treatment and with active disease), it may be that the flora 
from the female donors are more susceptible to antibiotics. 

TABLE 16 

Success/Failure by Donor Gender 

Patient Patient 
Dose 1 Dose 2 

Donor Success Failure Success Failure 

F 2/11 (18%) 9/11 (82%) 3/4 (75%) 1/4 (25%) 
M 7/10 (70%) 3/10 (30%) 3/5 (60%) 2/5 (40%) 
F 4/9 (44%) 5/9 (56%) 4/4 (100%) 
M 3/3 (100%) 1/1 (100%) 

0183 U.S. Patent Application No. 61/337,283 is herein 
incorporated by reference. 
0184 U.S. Patent Application No. 61/351,184 is herein 
incorporated by reference. 
0185 U.S. patent application Ser. No. 13/576,573, pub 
lished as U.S. Patent Application Pub. No. US 2013/0045274, 
is herein incorporated by reference. 
0186 U.S. patent application Ser. No. 14/093.913, pub 
lished as U.S. Patent Application Pub. No. US 2014/0086877, 
is herein incorporated by reference. 
0187. It should be understood that this disclosure is, in 
many respects, only illustrative. Changes may be made in 
details, particularly in matters of shape, size, and arrangement 
of steps without exceeding the scope of the disclosure. This 
may include, to the extent that it is appropriate, the use of any 
of the features of one example embodiment being used in 
other embodiments. The invention's scope is, of course, 
defined in the language in which the appended claims are 
expressed. 
What is claimed is: 
1. A microbiota restoration therapy composition, compris 

1ng: 
a mixture of an effective amount of fecal microbiota and an 

effective amount of a cryoprotectant; 
wherein the cryoprotectant includes dextrose, betaine, gly 

cine, sucrose, polyvinyl alcohol, Pluronic F-127. Man 
nitol, tween 80, ethylene glycol. 1,3-propanediol, 
hydroxypropyl cellulose, a mixture of polyethylene gly 
col and glycerol, propylene glycol, or combinations 
thereof. 

2. The microbiotarestoration therapy composition of claim 
1, wherein the fecal microbiota is derived from one or more 
human stool samples and wherein the viability of the micro 
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biota is confirmed by culturing the microbiota on a Bacteroi 
des Bile Esculin Agar (BBE) plate, a Center for Disease 
Control (CDC) plate, or both. 

3. The microbiota restoration therapy composition of claim 
2, wherein the viability of the microbiota is confirmed on a 
BBE plate by a colony forming unit (CFU) count of about 30 
CFU to about 300 CFU at a serial dilution of 10. 

4. The microbiota restoration therapy composition of claim 
2, wherein the viability of the microbiota is confirmed on a 
CDC plate by a colony forming unit (CFU) count of about 30 
CFU to about 300 CFU at a serial dilution of 10. 

5. The microbiota restoration therapy composition of claim 
1, wherein the fecal microbiota contains at least 107 microbes/ 
ml. 

6. The microbiota restoration therapy composition of claim 
1, wherein the fecal microbiota is derived from human stool 
samples that are obtained from donors that have been pre 
screened and post-screened at an interval of about 30 days to 
about 100 days to assure a healthy sample was collected in the 
interval therebetween. 

7. The microbiota restoration therapy composition of claim 
1, wherein adding a diluent to the fecal microbiota to form a 
diluted sample includes adding a mixture of Saline and the 
cryoprotectant to the fecal microbiota. 

8. The microbiota restoration therapy composition of claim 
1, further comprising storing the microbiota restoration 
therapy composition in a temperature specific storing device 
at a temperature of about -20°C. to about -80°C. 

9. A method for producing a microbiota restoration therapy 
composition from a human stool sample, the method com 
prising: 

collecting a stool sample from a human donor, 
adding an amount of saline to the stool sample: 
adding an effective amount of a cryoprotectant; 
wherein the cryoprotectant includes dextrose, betaine, gly 

cine, sucrose, polyvinyl alcohol, Pluronic F-127. Man 
nitol, tween 80, ethylene glycol. 1,3-propanediol, 
hydroxypropyl cellulose, a mixture of polyethylene gly 
col and glycerol, propylene glycol, glycerol, or combi 
nations thereof; 

mixing the stool sample, saline, and the cryoprotectant 
together to make a mixed composition; 

filtering the mixed composition and collecting the filtrate; 
removing a portion of the filtrate for testing and freezing 

the remainder of the filtrate; 
storing the frozen filtrate under quarantine; 
testing the portion of the filtrate to measure the viability 

and quality of microbiota within the filtrate; 
confirming the viability and quality of the filtrate; and 
releasing the filtrate from quarantine to define a microbiota 

restoration therapy composition. 
10. The method of claim 9, wherein the viability of the 

microbiota within the filtrate is confirmed by culturing the 
microbiota on a Bacteroides Bile Esculin Agar (BBE) plate, a 
Center for Disease Control (CDC) plate, or both. 

11. The method of claim 10, wherein the viability of the 
microbiota within the filtrate is confirmed on a BBE plate by 
a colony forming unit (CFU) count of about 30 CFU to about 
300 CFU at a serial dilution of 10. 

12. The method of claim 10, wherein the viability of the 
microbiota within the filtrate is confirmed on a CDC plate by 
a colony forming unit (CFU) count of about 30 CFU to about 
300 CFU at a serial dilution of 10. 
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13. The method of claim 9, wherein the filtrate contains at 
least 107 microbes/ml. 

14. The method of claim 9, wherein the human donor is 
pre-screened and post-screened at an interval of about 30 days 
to about 100 days to assure a healthy sample was collected in 
the interval therebetween. 

15. A method for assuring the quality of a human stool 
sample to be processed into a microbiota restoration therapy 
composition, the method comprising: 

identifying a human stool donor; 
conducting a pre-donation screening of the donor, com 

prising a health history questionnaire and at least one 
blood test; 

collecting a human stool sample from the donor; 
processing the stool sample from the donor to form one or 
more microbiota restoration therapy compositions; 

wherein processing the stool sample includes mixing an 
effective amount of a cryoprotectant; 

wherein the cryoprotectant includes dextrose, betaine, gly 
cine, sucrose, polyvinyl alcohol, Pluronic F-127. Man 
nitol, tween 80, ethylene glycol. 1,3-propanediol, 
hydroxypropyl cellulose, a mixture of polyethylene gly 
col and glycerol, propylene glycol, glycerol, or combi 
nations thereof; 

conducting a post-donation screening of the donor at an 
interval of about 30 days to about 100 days, comprising 
a health history questionnaire and at least one blood test; 

holding in quarantine the one or more microbiota restora 
tion therapy compositions processed from the stool 
sample collected during the interval between pre-dona 
tion screening and post-donation screening; 
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confirming the quality of the one or more microbiota res 
toration therapy compositions from both pre- and post 
Screening results; and 

releasing the one or more microbiota restoration therapy 
compositions from quarantine. 

16. The method of claim 15, further comprising conducting 
at least one test on the human stool sample for the presence of 
a constituent selected from the group comprising C. difficile; 
Norovirus; Adenovirus; Enteric Pathogens: Giardia antigen; 
Cryptosporidium antigen; Acid-fast staining (Clyslospora, 
Isospora); ova and parasites; Vancomycin-resistant entero 
cocci (VRE); Methicillin-resistant Staphylococcus aureus 
(MRSA); and combinations thereof. 

17. The method of claim 16, wherein the blood test 
includes at least one test for a constituent selected from the 
group comprising: HIV; Hepatitis A: Hepatitis B; Hepatitis C; 
RPR and combinations thereof. 

18. The method of claim 15, further comprising confirming 
the viability of the one or more microbiota restoration therapy 
compositions by culturing the one or more microbiota resto 
ration therapy compositions on a Bacteroides Bile Esculin 
Agar (BBE) plate, a Center for Disease Control (CDC) plate, 
or both. 

19. The method of claim 15, wherein the viability of the 
one or more microbiota restoration therapy compositions is 
confirmed on a BBE plate by a colony forming unit (CFU) 
COunt of about 30 CFU to about 300 CFU at a serial dilution 
of 10. 

20. The method of claim 15, wherein the viability of the 
one or more microbiota restoration therapy compositions is 
confirmed on a CDC plate by a colony forming unit (CFU) 
COunt of about 30 CFU to about 300 CFU at a serial dilution 
of 10. 


