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NOVEL CELLULAR FACTOR-CONTAINING 
SOLUTION COMPOSITIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority under 35 USC §1 19 
(e) of US. Provisional Application Nos. 60/965,707, ?led 
Aug. 22, 2007, and 61/125,960, ?ledApr. 30, 2008, the entire 
ties of Which are incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The ?eld of the invention is directed to novel cellular 
factor-containing solution compositions (referred to herein as 
“CFS” compositions), including novel sustained-release cel 
lular factor-containing solution compositions (referred to 
herein as “SR-CPS” compositions), methods of making such 
novel compositions and uses thereof. 

BACKGROUND OF THE INVENTION 

[0003] Many individual cytokines and growth factors have 
been evaluated for their therapeutic utility in the treatment of 
many varied diseases, disorders and injuries. Unfortunately, 
the results have been only partially encouraging. For 
example, PDGF-BB has proven to be useful in the treatment 
of diabetic foot ulcers; GM-CSF is marketed in Europe for 
both venous ulcers and diabetic foot ulcers; and HGH (human 
groWth hormone) is marketed in the US for pediatric burns. 
Failures include BDNF, CNTF and IGF-1 Which have all been 
evaluated in clinical trials designed to test their ef?cacy in 
treating ALS, each With disappointing results; TGF[32 Was 
unsuccessful in a phase 2 study for venous ulcers; and IGF-1 
and PDGF combination therapy Was unsuccessful in diabetic 
foot ulcers. 
[0004] While is not clear Why so many of these individual 
cytokines and groWth factors have failed in the clinic, one 
theory is that the proteins Were being administered in doses 
that Were not physiologic, i.e. very high doses compared to 
the physiologic levels normally found in vivo. Also, because 
of the complex interaction betWeen cytokines and groWth 
factors in a given physiological niche, the application of just 
one factor, especially one at abnormally high levels, cannot 
recreate the physiological niche and may, in fact, grossly 
disturb its delicate balance. 
[0005] Compounding their limited success in the clinic, 
cytokines and groWth factors and other protein-based thera 
peutics are typically more dif?cult to administer to patients 
than other pharmaceuticals. Because the e?icacy of a protein 
is related to its shape, protein-based therapeutics cannot be 
subjected to conditions that could cause the unfolding, or 
denaturing, of the protein or proteins contained therein. Con 
sequently, special care is necessary in the preparation, stor 
age, and administration of protein-based therapeutics. 
[0006] In addition to avoiding any denaturation of the pro 
tein, it is often desirable to be able to control the amount of the 
protein administered to a patient over time. This helps to 
avoid protein concentrations Within the patient that are unde 
sirably high or loW or that ?uctuate too much from a desired 
level, and instead helps maintain a steady level of the thera 
peutic in the patient. To address this, sustained-release for 
mulations for many therapeutics, including protein-based 
therapeutics, have been or are currently in development. Sus 
tained-release protein-based therapeutics can be adminis 
tered by a variety of methods, including but not limited to oral 
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delivery of tablets or capsules, inhalation of poWders, implan 
tation, incorporation into a matrix, or topical application of an 
encapsulated therapeutic from Which the protein is gradually 
released over time. 
[0007] The preparation of such sustained-release formula 
tions are varied. One process includes mixing the protein With 
an organic solvent. For example, a poWder formulation may 
be made by spraying a mixture of the protein and an organic 
solvent into liquid nitrogen. Another process involves mixing 
the protein With a solution of a bioerodible/biodegradable 
polymer in an organic solvent, resulting in the formation of 
microparticles Which contain the protein and the polymer by 
coagulation of the mixture. In yet another process, proteins, 
poWdered formulations, or microparticles can be mixed With 
an organic solvent to produce a liquid or gel Which may be 
injected into a patient or applied topically. Unfortunately, 
draWbacks to using organic solvents are their tendency to 
cause protein denaturation. 
[0008] Additives have been used to stabiliZe proteins in the 
presence of a denaturing organic solvent. These additives 
include surfactants (see US. Pat. No. 5,096,885), amino acids 
(see US. Pat. No. 4,297,344), polyols (see US. Pat. No. 
5,589,167), natural polymers (see WO 8903671), synthetic 
polymers (see Pharm. Res. 8:285 291, 1991), and metals (see 
US. Pat. No. 6,191,107 B1), each of Which is incorporated 
herein by reference. 
[0009] To date, no protein-based therapeutic agent (i.e. 
cytokines and groWth factors) is available that effectively 
recreates or mimics the complex combination and physi 
ologic levels of physiologically relevant cytokines and 
groWth factors found naturally in the body in healthy and 
disease or injury states. Every protein-based therapeutic cur 
rently available administers a dose many, many times higher 
than the levels that the cytokines or groWth factors are nor 
mally found in the body. In addition, no one has yet been able 
to administer these physiologically relevant cytokines and 
groWth factors at physiological levels. Further, no one has yet 
been able to administer these physiologically relevant cytok 
ines and groWth factors at physiological levels in a sustained 
release formulation. Therefore, Applicants present hereWith 
for the ?rst time the instant invention Whose object is to 
satisfy the unmet medical need of providing physiologically 
relevant groWth factors and cytokines at physiologic levels 
(CFS compositions), and in some instances, delivering those 
physiologically relevant groWth factors and cytokines at 
physiologic levels using a sustained-release formulation (SR 
CFS compositions). 

BRIEF SUMMARY OF THE INVENTION 

[0010] It is an object of the instant invention to provide 
novel cellular factor-containing solution (CFS) compositions 
that recreate the complex and unique combination and physi 
ologic levels of such cytokines and groWth factors found in 
biological niches. It is further an object of the instant inven 
tion to provide novel sustained-release cellular factor-con 
taining solution (SR-CPS) compositions that contain the 
complex and unique combination and physiologic levels of 
the cytokines and groWth factors found naturally inbiological 
niches. Because the cellular factors are present in levels com 
parable to physiological levels found in the body, they are 
optimal for use in therapeutic applications Which require 
intervention to support, initiate, replace, accelerate or other 
Wise in?uence biochemical andbiological processes involved 
in the treatment and/or healing of disease and/or injury. In the 
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case of the SR-CFS compositions, the cellular factors are 
released sloWly over time to provide a continual, consistent 
physiologic level of such factors to optimize healing and/or 
recovery. 
[0011] In addition to the novel CFS compositions described 
herein, it is also an object of the invention to provide methods 
for making such novel CFS compositions, including pooling 
cell-derived compositions (i.e. pooled-ECS and pooled 
ACCS compositions), and SR-CFS compositions, as Well as 
therapeutic uses thereof. 
[0012] The pooled cell-derived compositions possess sev 
eral important properties and characteristics including 
decreased variability in the levels of physiologically relevant 
cellular factors necessary for therapeutic effect as compared 
to non-pooled compositions. The cellular factors are present 
in levels comparable to physiological levels found in the body 
and are thus optimal for use in therapeutic applications Which 
require intervention to support, initiate, replace, accelerate or 
otherWise in?uence biochemical and biological processes 
involved in the treatment and/or healing of disease and/or 
injury. The novel methods described herein of pooling cell 
derived compositions to decrease variability has the effect of 
optimiZing levels of the secreted factors such that their full 
therapeutic potential can be achieved in every pool. In addi 
tion to the therapeutic value of such pooled compositions, the 
method of pooling samples to decrease non-pooled compo 
sition-to-composition variability has the signi?cant commer 
cial advantages of increasing production yields by minimiZ 
ing non-pooled composition rejection for failure to meet 
product speci?cations and, consequently, decreasing produc 
tion costs and increasing revenues. 
[0013] Accordingly, a ?rst aspect of the invention is an 
extraembryonic cell-derived cellular cytokine solution com 
position comprising physiologic concentrations of a) at least 
one factor selected from VEGF, TGFBZ, Angiogenin and 
PDGF; and b) at least one MMP inhibitor. In another embodi 
ment the composition of aspect one comprises physiologic 
concentrations of a) at least tWo factors selected from VEGF, 
TGFBZ, Angiogenin and PDGF; and b) at least one MMP 
inhibitor. In another embodiment the composition of aspect 
one comprises physiologic concentrations of a) at least three 
factors selected from VEGF, TGFBZ, Angiogenin and PDGF; 
and b) at least one MMP inhibitor. In a speci?c embodiment 
the MMP inhibitor is selected from TIMP-1 and TIMP-2. In 
yet another embodiment the composition of aspect one com 
prises physiologic concentrations of VEGF, TGFBZ, Angio 
genin, PDGF and TIMP-l. In still another embodiment the 
composition of aspect one comprises physiologic concentra 
tions of VEGF, TGFBZ, Angiogenin, PDGF and TIMP-2. In a 
speci?c embodiment the composition of aspect one com 
prises physiologic concentrations of VEGF, TGFBZ, Angio 
genin, PDGF, TIMP-1 and TIMP-2. 
[0014] Aspect tWo of the invention is one Wherein the 
extraembryonic cell-derived cellular cytokine solution is 
amnion-derived cellular cytokine solution. In a speci?c 
embodiment of aspect tWo the amnion-derived cellular cytok 
ine solution comprise physiologic concentrations of VEGF, 
TGFBZ, Angiogenin, PDGF, TIMP-1 and TIMP-2. 
[0015] Aspect three of the invention is a sustained-release 
composition comprising the extraembryonic cell-derived cel 
lular cytokine solution of aspect one or the amnion-derived 
cellular cytokine solution of aspect tWo. 
[0016] Aspect four of the invention is a method of making 
an amnion-derived cellular cytokine solution comprising a) 
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isolating amnion epithelial cells from the amnion of a pla 
centa, b) selecting AMP cells from the amnion epithelial 
cells, c) culturing the AMP cells until they reach con?uence, 
d) changing the culture medium, e) culturing the cells in the 
medium, and f) collecting the culture medium of step (e) to 
obtain amnion-derived cellular cytokine solution. In a par 
ticular embodiment of aspect four, step (f) is repeated a plu 
rality of times and the amnion-derived cellular cytokine solu 
tion obtained in each step (f) is combined to create a pooled 
amnion-derived cellular cytokine solution. 
[0017] Aspect ?ve of the invention is the amnion-derived 
cellular cytokine solution made by the method of aspect four. 
In one embodiment, the amnion-derived cellular cytokine 
solution of aspect ?ve is one Wherein the solution comprises 
the factors VEGF, TGFBZ, Angiogenin, PDGF, TIMP-1 and/ 
or TIMP-2 at physiological concentrations. In certain 
embodiments of the compositions of the invention, the physi 
ologic concentration is ~5.0-l 6 ng/mL for VEGF, ~3.5-4.5 
ng/mL for Angiogenin, ~ 1 00-1 65 p g/mL for PDGF, ~2 .5 -2 .7 
ng/mL forTGFBZ, ~0.68 pg mL forTIMP-l and~l .04 ug/mL 
for TIMP-2. 

[0018] Aspect six of the invention is a physiologic cytokine 
solution composition comprising a therapeutic component 
consisting essentially of physiologic concentrations of: a) one 
or more factors selected from VEGF, TGFBZ, Angiogenin and 
PDGF; b) at least MMP inhibitor; and c) a carrier, Wherein the 
physiologic concentration is ~5.0-l 6 ng/mL for VEGF, ~35 
4.5 ng/mL forAngiogenin, ~l 00-1 65 pg/mL for PDGF, ~25 
2.7 ng/mL for TGF[32, and Wherein the carrier is normal 
saline, PBS, lactated Ringer’s solution or cell culture 
medium. In one embodiment of aspect six the MMP inhibitor 
is TIMP-l and/or TIMP-2 and the physiologic concentration 
is ~0.68 pg mL for TIMP-1 and ~l.04 ug/mL for TIMP-2. 
Another embodiment of aspect six comprises a therapeutic 
component consisting essentially of physiologic concentra 
tions of: a) VEGF, TGFBZ, Angiogenin and PDGF; b) 
TIMP-l and/or TIMP-2; and c) a carrier; Wherein the physi 
ologic concentration is ~5.0-l6 ng/mL for VEGF, ~3.5-4.5 
ng/mL for Angiogenin, ~l00-l 65 pg/mL for PDGF, ~2.5-2.7 
ng/mL for TGFBZ, ~0.68 pg mL for TIMP-1 and ~l .04 ug/mL 
for TIMP-2, and Wherein the carrier is normal saline, PBS, 
lactated Ringer’s solution or cell culture medium. 

[0019] Aspect seven of the invention is a physiologic cytok 
ine solution composition comprising a therapeutic compo 
nent consisting essentially of a composition selected from the 
group consisting of: Composition A: VEGF and TIMP-l; 
Composition B: VEGF, Angiogenin and TIMP-l; Composi 
tion C: VEGF, Angiogenin, PDGF-BB and TIMP-l; Compo 
sition D: VEGF, Angiogenin, PDGF-BB, TGFBZand TIMP 
1; Composition E: VEGF and TIMP-2; Composition F: 
VEGF, Angiogenin and TIMP-2; Composition G: VEGF, 
Angiogenin, PDGF-BB and TIMP-2; Composition H: VEGF, 
Angiogenin, PDGF-BB, TGFBZand TIMP-2; Composition I: 
VEGF, TIMP-1 and TIMP-2; Composition J: VEGF, Angio 
genin, TIMP-1 and TIMP-2; Composition K: VEGF, Angio 
genin, PDGF-BB, TIMP-1 and TIMP-2; Composition L: 
VEGF, Angiogenin, PDGF-BB, TGFBZ, TIMP-1 and TIMP 
2; Composition M: Angiogenin and TIMP-l ; Composition N: 
Angiogenin, PDGF-BB and TIMP- 1; Composition 0: Angio 
genin, PDGF-BB, TGFBZand TIMP-l; Composition P: 
Angiogenin and TIMP-2; Composition Q: Angiogenin, 
PDGF-BB and TIMP-2; Composition R: Angiogenin, PDGF 
BB, TGFBZand TIMP-2; Composition S: Angiogenin, 
PDGF-BB, TGFBZ, TIMP-1 and TIMP-2; Composition T: 
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PDGF-BB and TIMP-l; Composition U: PDGF-BB, TGF[32 
and TIMP-l; Composition V: PDGF-BB and TIMP-2; Com 
position W: PDGF-BB, TGF[32and TIMP-2; Composition X: 
PDGF-BB, TIMP-1 and TIMP-2; and CompositionY: PDGF 
BB, TGF[32, TIMP-1 and TIMP-2; and a carrier, wherein 
VEGF, Angiogenin, PDGF-BB, TGF[32, TIMP-1 and TIMP 
2are at ~5-16 ng/mL for VEGF, ~3.5-4.5 ng/mL for Angio 
genin, ~100-165 pg/mL for PDGF, ~2.5-2.7 ng/mL for 
TGF[32, ~0.68 pg mL for TIMP-1 and ~1.04 g/mL for TIMP 
2, and wherein the carrier is normal saline, PBS, lactated 
Ringer’s solution or cell culture medium. 
[0020] Aspect eight of the invention is a sustained-release 
composition comprising the composition of aspects 6 and 7. 
[0021] Aspect nine of the invention is the sustained-release 
composition of aspect eight further comprising an agent 
capable of effecting sustained-release of the extraembryonic 
cell-derived cellular cytokine solution, Wherein the agent is 
selected from polymers, blended polymers, hyaluronic acid 
particles, microencapsulation materials or nanoparticles. 
[0022] Aspect ten of the invention is a method of making a 
sustained-release composition comprising the steps of com 
bining a cellular factor-containing solution composition With 
an agent capable of effecting sustained-release of the cellular 
factor-containing solution composition. 
[0023] Aspect 11 of the invention is the sustained-release 
composition made by the method of aspect 10. 

DEFINITIONS 

[0024] As de?ned herein “isolated” refers to material 
removed from its original environment and is thus altered “by 
the hand of man” from its natural state. 
[0025] As used herein, the term “protein marker” means 
any protein molecule characteristic of the plasma membrane 
of a cell or in some cases of a speci?c cell type. 
[0026] As used herein, “enriched” means to selectively 
concentrate or to increase the amount of one or more materi 

als by elimination of the unWanted materials or selection and 
separation of desirable materials from a mixture (i.e. separate 
cells With speci?c cell markers from a heterogeneous cell 
population in Which not all cells in the population express the 
marker). 
[0027] As used herein, the term “substantially puri?ed” 
means a population of cells substantially homogeneous for a 
particular marker or combination of markers. By substan 
tially homogeneous is meant at least 90%, and preferably 
95% homogeneous for a particular marker or combination of 
markers. 
[0028] The term “placenta” as used herein means both pre 
term and term placenta. 
[0029] As used herein, the term “totipotent cells” shall have 
the folloWing meaning. In mammals, totipotent cells have the 
potential to become any cell type in the adult body; any cell 
type(s) of the extraembryonic membranes (e. g., placenta). 
Totipotent cells are the fertilized egg and approximately the 
?rst 4 cells produced by its cleavage. 
[0030] As used herein, the term “pluripotent stem cells” 
shall have the folloWing meaning. Pluripotent stem cells are 
true stem cells With the potential to make any differentiated 
cell in the body, but cannot contribute to making the compo 
nents of the extraembryonic membranes Which are derived 
from the trophoblast. The amnion develops from the epiblast, 
not the trophoblast. Three types of pluripotent stem cells have 
been con?rmed to date: Embryonic Stem (ES) Cells (may 
also be totipotent in primates), Embryonic Germ (EG) Cells, 
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and Embryonic Carcinoma (EC) Cells. These EC cells can be 
isolated from teratocarcinomas, a tumor that occasionally 
occurs in the gonad of a fetus. Unlike the other tWo, they are 
usually aneuploid. 
[0031] As used herein, the term “multipotent stem cells” 
are true stem cells but can only differentiate into a limited 
number of types. For example, the bone marroW contains 
multipotent stem cells that give rise to all the cells of the blood 
but may not be able to differentiate into other cells types. 

[0032] As used herein, the term “extraembryonic tissue” 
means tissue located outside the embryonic body Which is 
involved With the embryo’s protection, nutrition, Waste 
removal, etc. Extraembryonic tissue is discarded at birth. 
Extraembryonic tissue includes but is not limited to the 
amnion, chorion (trophoblast and extraembryonic mesoderm 
including umbilical cord and vessels), yolk sac, allantois and 
amniotic ?uid (including all components contained therein). 
Extraembryonic tissue and cells derived therefrom have the 
same genotype as the developing embryo. 
[0033] As used herein, the term “extraembryonic cytokine 
secreting cells” or “ECS cells” means a population of cells 
derived from the extraembryonic tissue Which have the char 
acteristics of secreting a unique combination of physiologi 
cally relevant cytokines in a physiologically relevant tempo 
ral manner into the extracellular space or into surrounding 
culture media and Which have not been cultured in the pres 
ence of any animal-derived products, making them and cell 
products derived from them suitable for human clinical use. 
In one embodiment, the ECS cells secrete at least one cytok 
ine selected from VEGF, Angiogenin, PDGF and TGF[32and 
at least one MMP inhibitor. In a speci?c embodiment, the 
MMP inhibitor is selected from TIMP-1 and TIMP-2. In 
another embodiment, the ECS cells secrete more than one 
cytokine selected from VEGF, Angiogenin, PDGF and 
TGF[32and more than one MMP inhibitor. In a speci?c 
embodiment, the MMP inhibitor is selected from TIMP-1 and 
TIMP-2. In a preferred embodiment, the ECS cells secrete the 
cytokines VEGF, Angiogenin, PDGF and TGF[32and the 
MMP inhibitors TIMP-l and/or TIMP-2. The physiological 
range of the cytokine or cytokines in the unique combination 
is as folloWs: ~5-16 ng/mL for VEGF, ~3.5-4.5 ng/mL for 
Angiogenin, ~100-165 pg/mL for PDGF, ~2.5-2.7 ng/mL for 
TGF[32, ~0.68 pg mL for TIMP-1 and ~1.04 ug/mL for 
TIMP-2. The ECS cells may optionally express Thymosin [34. 
ECS cells may be selected from populations of cells and 
compositions described in this application and in US2003/ 
0235563, US2004/0161419, US2005/0124003, U.S. Provi 
sionalApplicationNos. 60/666,949, 60/699,257, 60/742,067, 
60/813,759, US. application Ser. No. 11/333,849, US. appli 
cation Ser. No. 11/392,892, PCTUS06/011392, US2006/ 
0078993, PCT/US00/40052, US. Pat. No. 7,045,148, 
US2004/0048372, and US2003/0032179, the contents of 
Which are incorporated herein by reference in their entirety. 
[0034] As used herein, the term “amnion-derived multipo 
tent progenitor cell” or “AMP cell” means a speci?c popula 
tion of ECS cells that are epithelial cells derived from the 
amnion. In addition to the characteristics described above for 
ECS cells, AMP cells have the folloWing characteristics. They 
have not been cultured in the presence of any animal-derived 
products, making them and cell products derived from them 
suitable for human clinical use. They groW Without feeder 
layers, do not express the protein telomerase and are non 
tumorigenic. AMP cells do not express the hematopoietic 
stem cell marker CD34 protein. The absence of CD34 posi 
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tive cells in this population indicates the isolates are not 
contaminated With hematopoietic stem cells such as umbili 
cal cord blood or embryonic ?broblasts.Virtually 100% of the 
cells react With antibodies to loW molecular Weight cytoker 
atins, con?rming their epithelial nature. Freshly isolated 
AMP cells Will not react With antibodies to the stem/progeni 
tor cell markers c-kit (CD117) and Thy-1 (CD90). Several 
procedures used to obtain cells from full term or pre-term 
placenta are knoWn in the art (see, for example, US 2004/ 
0110287;Ankeretal., 2005, Stem Cells 22:1338-1345; Ram 
kumar et al., 1995, Am. J. Ob. Gyn. 172:493-500). However, 
the methods used herein provide improved compositions and 
populations of cells. AMP cells have previously been 
described as “amnion-derived cells” (see US. Provisional 
Application Nos. 60/666,949, 60/699,257, 60/742,067, US. 
Provisional Application No. 60/ 813,759, US. application 
Ser. No. 11/333,849, US. application Ser. No. 11/392,892, 
and PCTUS06/011392, each of Which is incorporated herein 
in its entirety). 
[0035] By the term “animal-free” When referring to certain 
compositions, growth conditions, culture media, etc. 
described herein, is meant that no animal-derived materials, 
such as animal-derived serum, other than clinical grade 
human materials, such as recombinantly produced human 
proteins, are used in the preparation, groWth, culturing, 
expansion, storage or formulation of the certain composition 
or process. 

[0036] By the term “serum-free” When referring to certain 
compositions, groWth conditions, culture media, etc. 
described herein, is meant that no animal-derived serum (i.e. 
no non-human) is used in the preparation, groWth, culturing, 
expansion, storage or formulation of the certain composition 
or process. 

[0037] By the term “expanded”, in reference to cell com 
positions, means that the cell population constitutes a signi? 
cantly higher concentration of cells than is obtained using 
previous methods. For example, the level of cells per gram of 
amniotic tissue in expanded compositions of AMP cells is at 
least 50 and up to 150 fold higher than the number of cells in 
the primary culture after 5 passages, as compared to about a 
20 fold increase in such cells using previous methods. In 
another example, the level of cells per gram of amniotic tissue 
in expanded compositions of AMP cells is at least 30 and up 
to 100 fold higher than the number of cells in the primary 
culture after 3 passages. Accordingly, an “expanded” popu 
lation has at least a 2 fold, and up to a 10 fold, improvement 
in cell numbers per gram of amniotic tissue over previous 
methods. The term “expanded” is meant to cover only those 
situations in Which a person has intervened to elevate the 
number of the cells. 

[0038] As used herein, the term “passage” means a cell 
culture technique in Which cells groWing in culture that have 
attained con?uence or are close to con?uence in a tissue 
culture vessel are removed from the vessel, diluted With fresh 
culture media (i.e. diluted 1:5) and placed into a neW tissue 
culture vessel to alloW for their continued groWth and viabil 
ity. For example, cells isolated from the amnion are referred 
to as primary cells. Such cells are expanded in culture by 
being groWn in the groWth medium described herein. When 
such primary cells are subcultured, each round of subcultur 
ing is referred to as a passage. As used herein, “primary 
culture” means the freshly isolated cell population. 
[0039] As used herein, “conditioned medium” is a medium 
in Which a speci?c cell or population of cells has been cul 
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tured, and then removed. When cells are cultured in a 
medium, they may secrete cellular factors that can provide 
support to or affect the behavior of other cells. Such factors 
include, but are not limited to hormones, cytokines, extracel 
lular matrix (ECM), proteins, vesicles, antibodies, chemok 
ines, receptors, inhibitors and granules. The medium contain 
ing the cellular factors is the conditioned medium. Examples 
of methods of preparing conditioned media are described in 
US. Pat. No. 6,372,494 Which is incorporated by reference in 
its entirety herein. As used herein, conditioned medium also 
refers to components, such as proteins, that are recovered 
and/or puri?ed from conditioned medium or from ECS cells, 
including AMP cells. 
[0040] As used herein, the term “cellular factor-containing 
solution” or “CFS” composition means a composition having 
physiologic concentrations of one or more factors selected 
from VEGF, Angiogenin, PDGF and TGF[32 and at least one 
MMP inhibitor. Examples of suitable MMP inhibitors 
include but are not limited to TIMP-1 and TlMP-2. CFS 
compositions include conditioned media derived from ECS 
cells, amnion-derived cellular cytokine solution composi 
tions (see de?nition beloW), physiologic cytokine solution 
compositions (see de?nition beloW), and sustained release 
formulations of such CFS compositions. 
[0041] As used herein, the term “amnion-derived cellular 
cytokine solution” or “ACCS” means conditioned medium 
that has been derived fromAMP cells or expandedAMP cells. 
Amnion-derived cellular cytokine solution or ACCS has pre 
viously been referred to as “amnion-derived cytokine suspen 
sion”. 
[0042] As used herein, the term “physiologic cytokine solu 
tion” or “PCS” composition means a composition Which is 
not cell-derived and Which has physiologic concentrations of 
one or more factors selected from VEGF, Angiogenin, PDGF 
and TGF[32 and at least one MMP inhibitor. Examples of 
suitable MMP inhibitors include but are not limited to 
TIMP-1 and TlMP-2. 
[0043] As used herein, the term “suspension” means a liq 
uid containing dispersed components, i.e. cytokines. The dis 
persed components may be fully solubiliZed, partially solu 
biliZed, suspended or otherWise dispersed in the liquid. 
Suitable liquids include, but are not limited to, Water, osmotic 
solutions such as salt and/or sugar solutions, cell culture 
media, and other aqueous or non-aqueous solutions. 
[0044] The term “lysate” as used herein refers to the com 
position obtained When cells, for example, AMP cells, are 
lysed and optionally the cellular debris (e.g., cellular mem 
branes) is removed. This may be achieved by mechanical 
means, by freeZing and thaWing, by sonication, by use of 
detergents, such as EDTA, or by enzymatic digestion using, 
for example, hyaluronidase, dispase, proteases, and 
nucleases. 
[0045] The term “physiologic” or “physiological level” as 
used herein means the level that a substance in a living system 
is found and that is relevant to the proper functioning of a 
biochemical and/or biological process. 
[0046] As used herein, the term “pooled” means a plurality 
of compositions that have been combined to create a neW 
composition having more constant or consistent characteris 
tics as compared to the non-pooled compositions. For 
example, pooled ACCS has more constant or consistent char 
acteristics compared to non-pooled ACCS. Examples of 
pooled compositions include “SP pools” (more than one 
ACCS collection/one placenta), “MP1 pools” (one ACCS 
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collection/placenta, multiple placentas), and “MP2 pools” 
(more than one ACCS collection/placenta, multiple placen 
tas). 
[0047] As used herein, the term “substrate” means a de?ned 
coating on a surface that cells attach to, groWn on, and/or 
migrate on. As used herein, the term “matrix” means a sub 
stance that cells groW in or on that may or may not be de?ned 
in its components. The matrix includes both biological and 
non-biological substances. As used herein, the term “scaf 
fold” means a three-dimensional (3D) structure (substrate 
and/ or matrix) that cells groW in or on. It may be composed of 
biological components, synthetic components or a combina 
tion of both. Further, it may be naturally constructed by cells 
or arti?cially constructed. In addition, the scaffold may con 
tain components that have biological activity under appropri 
ate conditions. 
[0048] The term “cell product” or “cell products” as used 
herein refers to any and all substances made by and secreted 
from a cell, including but not limited to, protein factors (i.e. 
groWth factors, differentiation factors, engraftment factors, 
cytokines, morphogens, proteases (i.e. to promote endog 
enous cell delamination, protease inhibitors), extracellular 
matrix components (i.e. ?bronectin, etc.). 
[0049] The term “therapeutically effective amount” means 
that amount of a therapeutic agent necessary to achieve a 
desired physiological effect (i.e. accelerate Wound healing). 
[0050] As used herein, the term “pharmaceutically accept 
able” means that the components, in addition to the therapeu 
tic agent, comprising the formulation, are suitable for admin 
istration to the patient being treated in accordance With the 
present invention. 
[0051] As used herein, the term “therapeutic component” 
means a component of the composition Which exerts a thera 
peutic bene?t When the composition is administered to a 
subject. 
[0052] As used herein, the term “therapeutic protein” 
includes a Wide range of biologically active proteins includ 
ing, but not limited to, groWth factors, enZymes, hormones, 
cytokines, inhibitors of cytokines, blood clotting factors, pep 
tide groWth and differentiation factors. 
[0053] As used herein, the term “tissue” refers to an aggre 
gation of similarly specialiZed cells united in the performance 
of a particular function. 
[0054] As used herein, the terms “a” or “an” means one or 
more; at least one. 

[0055] As used herein, the term “adjunctive” means jointly, 
together With, in addition to, in conjunction With, and the like. 
[0056] As used herein, the term “co-administer” can 
include simultaneous or sequential administration of tWo or 
more agents. 
[0057] As used herein, the term “agent” means an active 
agent or an inactive agent. By the term “active agent” is meant 
an agent that is capable of having a physiological effect When 
administered to a subject. Non-limiting examples of active 
agents include groWth factors, cytokines, antibiotics, cells, 
conditioned media from cells, etc. By the term “inactive 
agent” is meant an agent that does not have a physiological 
effect When administered. Such agents may alternatively be 
called “pharmaceutically acceptable excipients”. Non-limit 
ing examples include time release capsules and the like. 
[0058] The terms “parenteral administration” and “admin 
istered parenterally” are art-recogniZed and refer to modes of 
administration other than enteral and topical administration, 
usually by injection, and includes, Without limitation, intra 
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venous, intramuscular, intraarterial, intrathecal, intracapsu 
lar, intraorbital, intracardiac, intradermal, intraperitoneal, 
transtracheal, subcutaneous, subcuticular, intra-articulare, 
subcapsular, subarachnoid, intraspinal, epidural, intracere 
bral and intrastemal injection or infusion. 
[0059] The terms “sustained-release , extended-release”, 
“time-release”, “controlled-release”, or “continuous-release” 
as used herein means an agent, typically a therapeutic agent or 
drug, that is formulated to dissolve sloWly and be released 
over time. 

[0060] The terms “bioerodable” or “bioerosion” as used 
herein mean a combination of physical (i.e. dissolution) and 
chemical (i.e. chemical bond cleavage) processes that result 
in the breakdoWn of a substance. 
[0061] The term “biodegradable” or “biodegradation” as 
used herein means a biological agent (i.e. an enZyme, microbe 
or cell) is responsible for the breakdoWn of a substance. 
[0062] The terms “bioresporbable” or “bioabsorptable” as 
used herein mean the removal of a breakdown product by 
cellular activity (i.e. phagocytosis). 
[0063] As used herein, the term “nanoparticle” means par 
ticles of less than 100 nm in diameter that exhibit neW or 
enhanced siZe-dependent properties compared With larger 
particles of the same material. 

[0064] “Treatment, treat,” or “treating,” as used herein 
covers any treatment of a disease or condition of a mammal, 
particularly a human, and includes: (a) preventing the disease 
or condition from occurring in a subject Which may be pre 
disposed to the disease or condition but has not yet been 
diagnosed as having it; (b) inhibiting the disease or condition, 
i.e., arresting its development; (c) relieving and or ameliorat 
ing the disease or condition, i.e., causing regression of the 
disease or condition; or (d) curing the disease or condition, 
i.e., stopping its development or progression. The population 
of subjects treated by the methods of the invention includes 
subjects suffering from the undesirable condition or disease, 
as Well as subjects at risk for development of the condition or 
disease. 
[0065] As used herein, a “Woun ” is any disruption, from 
Whatever cause, of normal anatomy (internal and/ or external 
anatomy) including but not limited to traumatic injuries such 
as mechanical (i.e. contusion, penetrating), thermal, chemi 
cal, electrical, radiation, concussive and incisional injuries; 
elective injuries such as operative surgery and resultant inci 
sional hernias, ?stulas, etc.; acute Wounds, chronic Wounds, 
infected Wounds, and sterile Wounds, as Well as Wounds asso 
ciated With disease states (i.e. ulcers caused by diabetic neu 
ropathy or ulcers of the gastrointestinal or genitourinary 
tract). A Wound is dynamic and the process of healing is a 
continuum requiring a series of integrated and interrelated 
cellular processes that begin at the time of Wounding and 
proceed beyond initial Wound closure through arrival at a 
stable scar. These cellular processes are mediated or modu 
lated by humoral substances including but not limited to 
cytokines, lymphokines, groWth factors, and hormones. In 
accordance With the subject invention, “Wound healing” 
refers to improving, by some form of intervention, the natural 
cellular processes and humoral substances of tissue repair 
such that healing is faster, and/ or the resulting healed area has 
less scaring and/or the Wounded area possesses tissue 
strength that is closer to that of uninjured tissue and/or the 
Wounded tissue attains some degree of functional recovery. 
[0066] As used herein the term “standard animal model for 
Wound healing” refers to any art-accepted animal model for 
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Wound healing in Which the compositions of the invention 
exhibit e?icacy as measured by accelerated Wound healing. 
Non-limiting examples of suitable models are described in 
HayWard P G, Robson M C: Animal models of Wound con 
traction. In Barbul A, et al: Clinical and Experimental 
Approaches to Dermal and Epidermal Repair: Normal and 
Chronic Wounds. John Wiley & Sons, NeW York, 1990; Del 
Becarro, et al: The use of speci?c thromboxane inhibitors to 
preserve the dermal microcirculation after burning. Surgery 
87: 137-141, 1980; Robson, et al: Increasing dermal perfu 
sion after burning by decreasing thromboxane production. J 
Trauma 20: 722-725, 1980; Polo, et al: An in vivo model of 
human proliferative scar. J Surg Res 74: 187-195, 1998.). 
Skilled artisans are aWare of other suitable models. 

DETAILED DESCRIPTION 

[0067] In accordance With the present invention there may 
be employed conventional molecular biology, microbiology, 
and recombinant DNA techniques Within the skill of the art. 
Such techniques are explained fully in the literature. See, e. g., 
Sambrook et al, 2001, “Molecular Cloning: A Laboratory 
Manual”; Ausubel, ed., 1994, “Current Protocols in Molecu 
lar Biology”Volumes I-III; Celis, ed., 1994, “Cell Biology: A 
Laboratory Handbook” Volumes I-III; Coligan, ed., 1994, 
“Current Protocols in Immunology” Volumes I-III; Gait ed., 
1984, “Oligonucleotide Synthesis”; Hames & Higgins eds., 
1985, “Nucleic Acid Hybridization”; Hames & Higgins, eds., 
1984, “Transcription And Translation”; Freshney, ed., 1986, 
“Animal Cell Culture”; IRL Press, 1986, “Immobilized Cells 
And Enzymes”; Perbal, 1984, “A Practical Guide To Molecu 
lar Cloning.” 
[0068] Where a range of values is provided, it is understood 
that each intervening value, to the tenth of the unit of the loWer 
limit unless the context clearly dictates otherWise, betWeen 
the upper and loWer limit of that range and any other stated or 
intervening value in that stated range is encompassed Within 
the invention. The upper and loWer limits of these smaller 
ranges may independently be included in the smaller ranges is 
also encompassed Within the invention, subject to any spe 
ci?cally excluded limit in the stated range. Where the stated 
range includes one or both of the limits, ranges excluding 
either both of those included limits are also included in the 
invention. 

[0069] Unless de?ned otherWise, all technical and scien 
ti?c terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to Which this 
invention belongs. Although any methods and materials simi 
lar or equivalent to those described herein can also be used in 
the practice or testing of the present invention, the preferred 
methods and materials are noW described. 

[0070] It must be noted that as used herein and in the 
appended claims, the singular forms “a,” “and” and “the” 
include plural references unless the context clearly dictates 
otherWise. 

[0071] Obtaining and Culturing of Cells 
[0072] ECS cellsiVarious methods for isolating cells 
from the extraembryonic tissue, Which may then be used to 
produce the ECS cells of the instant invention are described in 
the art (see, for example, US2003/0235563, US2004/ 
0161419, US2005/0124003, US. Provisional Application 
Nos. 60/666,949, 60/699,257, 60/742,067, 60/813,759, US. 
application Ser. No. 11/333,849, US. application Ser. No. 
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11/392,892, PCTUS06/011392, US2006/0078993, PCT/ 
US00/40052, US. Pat. No. 7,045,148, US2004/0048372, and 
US2003/0032179). 
[0073] Identifying ECS cellsiOnce extraembryonic tis 
sue is isolated, it is necessary to identify Which cells in the 
tissue have the characteristics associated With ECS cells (see 
de?nition above). For example, cells are assayed for their 
ability to secrete a unique combination of cytokines into the 
extracellular space or into surrounding culture medium. Suit 
able cells are those in Which the cytokine or cytokines occurs 
in the physiological range of ~5.0-1 6 ng/mL forVEGF, ~3.5 
4.5 ng/mL forAngiogenin, ~100-165 pg/mL for PDGF, ~2.5 
2.7 ng/mL for TGF[32, ~0.68 pg mL for TIMP-1 and ~1.04 
ug/mL for TIMP-2. Suitable cells may optionally secrete 
Thymosin [34. 
[0074] AMP cellsiIn a particular embodiment, AMP cell 
compositions are prepared using the steps of a) recovery of 
the amnion from the placenta, b) dissociation of the amnion 
epithelial cells from the amniotic membrane, c) isolating 
AMP cells from the amnion epithelial cells, d) culturing of the 
AMP cells in a basal medium With the addition of a naturally 
derived or recombinantly produced human protein; and 
optionally d) further proliferation of the cells using additional 
additives and/ or groWth factors. Details are contained in US 
Publication No. 2006-0222634-A1, Which is incorporated 
herein by reference. 
[0075] AMP cells are cultured as folloWs: The AMP cells 
are cultured in a basal medium. Such medium includes, but is 
not limited to, Epilife (Cascade Biologicals), Opti-pro, VP 
SFM, IMDM, Advanced DMEM, K/O DMEM, 293 SFM II 
(all made by Gibco; Invitrogen), HPGM, Pro 293S-CDM, Pro 
293A-CDM, UltraMDCK, UltraCulture (all made by Cam 
brex), Stemline I and Stemline II (both made by Sigma 
Aldrich), DMEM, DMEMIF-12, Ham’s F12, M199, and 
other comparable basal media. Such media may optionally 
contain clinical grade human protein or be supplemented With 
human clinical grade protein. As used herein a “human pro 
tein” is one that is produced naturally or one that is produced 
using recombinant technology. In certain speci?c embodi 
ments, “human protein” also is meant to include a human 
?uid or derivative or preparation thereof, such as human 
serum or amniotic ?uid, Which contains human protein. 

[0076] In a most preferred embodiment, the cells are cul 
tured using a system that is free of animal products to avoid 
xeno-contamination. In this embodiment, the culture medium 
is Stemline I or II, Opti-pro, IMDM or DMEM, and is option 
ally supplemented With clinical grade human albumin added 
up to concentrations of 10%. In preferred embodiments, the 
medium is serum-free in addition to being animal-free. 

[0077] Optionally, other factors are used. In one embodi 
ment, epidermal groWth factor (EGF) at a concentration of 
betWeen 0-1 ug/mL is used. In a preferred embodiment, the 
EGF concentration is around 10 ng/mL. Alternative groWth 
factors Which may be used include, but are not limited to, 
TGFO. or TGFB (5 ng/mL; range 0.1-100 ng/mL), activin A, 
cholera toxin (preferably at a level of about 0.1 ug/mL; range 
0-10 ug/mL), transferrin (5 ug/mL; range 0.1-100 g/mL), 
?broblast groWth factors (bFGF 40 ng/mL (range 0-200 
ng/mL), aFGF, FGF-4, FGF-8; (all in range 0-200 ng/mL), 
bone morphogenic proteins (i.e. BMP-4) or other groWth 
factors knoWn to enhance cell proliferation. All supplements 
are clinical grade. 
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[0078] Generation of Cellular Factor-Containing Solution 
Conditioned Medium 
[0079] Generation of ECS conditioned mediumiis 
obtained as described beloW for ACCS, except that ECS cells 
are used. 

[0080] Generation of ACCSiThe AMP cells of the inven 
tion can be used to generate ACCS. In one embodiment, the 
AMP cells are isolated as described herein and 1><106 cells/ 
mL are seeded into T75 ?asks containing betWeen 5-30 mL 
culture medium, preferably betWeen 10-25 mL culture 
medium, and most preferably about 10 mL culture medium. 
The cells are cultured until con?uent, the medium is changed 
and in one embodiment the ACCS is collected 1 day post 
con?uence. In another embodiment the medium is changed 
and ACCS is collected 2 days post-con?uence. In another 
embodiment the medium is changed and ACCS is collected 4 
days post-con?uence. In another embodiment the medium is 
changed and ACCS is collected 5 days post-con?uence. In a 
preferred embodiment the medium is changed and ACCS is 
collected 3 days post-con?uence. In another preferred 
embodiment the medium is changed and ACCS is collected 3, 
4, 5, 6 or more days post-con?uence. Skilled artisans Will 
recogniZe that other embodiments for collecting ACCS from 
AMP cell cultures, such as using other tissue culture vessels, 
including but not limited to cell factories, ?asks, holloW 
?bers, or suspension culture apparatus, or collecting ACCS 
from sub-con?uent and/or actively proliferating cultures, are 
also contemplated by the methods of the invention. It is also 
contemplated by the instant invention that the ACCS be cryo 
preserved folloWing collection. It is also contemplated by the 
invention that ACCS be lyophiliZed folloWing collection. It is 
also contemplated by the invention that ACCS be formulated 
for sustained-release folloWing collection. It is also contem 
plated that ACCS production be scaled up for generation of 
suf?cient product for clinical testing and for commercializa 
tion. Skilled artisans are familiar With cryopreservation lyo 
philiZation, and sustained-release formulation methodolo 
g1es. 
[0081] It is also contemplated by the invention that CFS 
compositions such as ACCS and pooled ACCS, be diluted 
With appropriate diluent prior to use. Appropriate diluents 
include, Without limitation, normal saline, PBS, lactated 
Ringer’s solution, cell culture media, conditioned cell culture 
media, Water, and the like. Such dilutions may be 1 :2, 1:3, 1:4, 
1:5, 1:10, 1:100, etc. In addition, dilutions may be less than 
1 :2 (i.e. 1: 1, 1:0.5, etc.) The appropriate dilution required Will 
be dependent upon the intended use and therefore Will need to 
be empirically determined by skilled artisans. 
[0082] The CFS compositions of the invention, including 
ACCS, pooled ACCS, PCS, etc., are characterized by assay 
ing for physiologically relevant cytokines in the physiologi 
cally relevant range of 5-1 6 ng/mL forVEGF, ~3.5-4.5 ng/mL 
for Angiogenin, ~100-165 pg/mL for PDGF, ~2.5-2.7 ng/mL 
for TGF[32, ~0.68 pg mL for TIMP-1 and ~1.04 ug/mL for 
TlMP-2. ACCS and pooled ACCS are optionally assayed for 
the presence of Thymosin [34. 
[0083] Generation of Physiologic Cytokine Solution (PCS) 
Compositions 
[0084] A non-cellular derived form of ACCS (referred to 
herein as Physiologic Cytokine Solution (“PCS”) composi 
tion is generated by combining physiological levels of one or 
more of VEGF, Angiogenin, PDGF, TGF[32, and one or more 
MMP inhibitor (i.e. TIMP-1 and/ or TlMP-2) in a carrier. 
Optionally, the PCS contains Thymosin[34. The physiological 
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levels for these cytokines are the same as those found in 
ACCS. Suitable carriers include normal saline, PBS, lactated 
Ringer’s solution, cell culture medium, conditioned cell cul 
ture media, Water, etc. Such compositions are suitable for 
cryopreservation, lyophiliZation, sustained-release formula 
tion, scale-up, and the like. It is contemplated by the present 
invention that PCS may be produced such that it contains 
more concentrated levels of the factors than those found in 
ACCS and that it may be subsequently diluted With appropri 
ate diluent prior to use. Appropriate diluents include, Without 
limitation, normal saline, PBS, lactated Ringer’s solution, 
cell culture media, conditioned cell culture media, Water, and 
the like. Such dilutions may be 1:2, 1:3, 1:4,1:5, 1:10,1:100, 
etc. Such dilutions may also be less than 1:2 (i.e. 1:1, 1:05, 
etc.). The appropriate dilution required Will be dependent 
upon the intended use and therefore Will need to be empiri 
cally determined by the skilled artisan. 
[0085] The compositions of the invention can be prepared 
in a variety of Ways depending on their intended use. For 
example, a composition may be a liquid comprising an agent 
of the invention, i.e. ACCS, pooled ACCS, and PCS. A liquid 
composition also includes a gel. The liquid composition may 
be aqueous or in the form of an ointment, salve, cream, or the 
like. The liquid composition may also be formulated in such 
a Way as to be suitable for a spray or aerosol application. 

[0086] A useful aqueous suspension may contain one or 
more polymers as suspending agents. Useful polymers 
include Water-soluble polymers such as cellulosic polymers 
and Water-insoluble polymers such as cross-linked carboxyl 
containing polymers. An aqueous suspension or solution/ 
suspension of the present invention is preferably viscous or 
muco-adhesive, or even more preferably, both viscous and 
muco-adhesive. 
[0087] Sustained-Release Compositions 
[0088] The CFS compositions, including but not limited to 
ACCS, pooled ACCS and PCS, maybe formulated as sus 
tained-release CFS compositions (referred to herein as “SR 
CFS”). Skilled artisans are familiar With methodologies to 
create sustained-release compositions of therapeutic agents, 
including protein-based therapeutic agents such as ACCS, 
pooled ACCS or PCS. 

[0089] SR-CFS, including but not limited to SR-ACCS and 
SR-PCS, may be made by any of the methods described 
herein. For example, multivesicular liposome formulation 
technology is useful for the sustained-release of protein and 
peptide therapeutics. Qui, 1., et al, (ACTA Pharmacol Sin, 
2005, 26(11):1395-401) describe this methodology for the 
formulation of sustained-release interferon alpha-2b. Vyas, S. 
P., et al, (Drug Dev Ind Pharm, 2006, 32(6):699-707) describe 
encapsulating pegylated interferon alpha in multivesicular 
liposomes. ACCS (including pooled ACCS) and PCS are 
suitable for use in multivesicular liposome sustained-release 
formulation. 
[0090] Nanoparticle technology is also useful for creating 
SR-CFS. For example, Packhaeuser, C. B., et al, (J Control 
Release, 2007, 123(2): 131-40) describe biodegradable 
parenteral depot systems based on insulin loaded dialkylami 
noalkyl-amine-poly(vinyl alcohol)-g-poly(lactide-co-gly 
colide) nanoparticules and conclude that nanoparticle-based 
depots are suitable candidates for the design of controlled 
release devices for bioactive macromolecules (i.e. proteins). 
Dailey, L. A., et al, (Pharm Res 2003, 20(12):2011-20) 
describe surfactant-free, biodegradable nanoparticles for 
aerosol therapy Which is based on the branched polymers 
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DEAPA-PVAL-g-PLGA and conclude that DEAPA-PVAL 
g-PLGA are versatile drug delivery systems. ACCS (includ 
ing pooled ACCS) and PCS are suitable for use in nanopar 
ticle-based sustained-release formulations. 
[0091] Polymer-based sustained-release formulations are 
also very useful. Chan, Y. P., et al, (Expert Opin Drug Deliv, 
2007, 4(4):441-51) provide a revieW of the Medusa system 
(Flamel Technologies), Which is used for sustained-release of 
protein and peptide therapies. Thus far, the Medusa system 
has been applied to subcutaneous injection of IL-2 and IFN 
alpha(2b), in animal models (rats, dogs, monkeys), and in 
clinical trials in renal cancer (IL-2) and hepatitis C (IFN 
alpha(2b)) patients. Chavanpatil, M. D., et al, (Pharm Res, 
2007, 24(4):803-10) describe surfactant-polymer nanopar 
ticles as a novel platform for sustained and enhanced cellular 
delivery of Water-soluble molecules. Takeuchi, H., et al, (Adv 
Drug Deliv Res, 2001, 47(1):39-54) describe mucoadhesive 
nanoparticulate systems for peptide drug delivery, including 
liposomes and polymeric nanoparticles. Wong, H. L., et al, 
(Pharm Res, 2006, 23(7): 1574-85) describe a neW polymer 
lipid hybrid system Which has been shoWn to increase cyto 
toxicity of doxorubicin against multidrug-resistant breast 
cancer cells. CFS compositions, including but not limited to 
ACCS (including pooled ACCS) and PCS are suitable for use 
in the aforementioned sustained-release formulation method 
ologies. 
[0092] In addition, other sustained-release methodologies 
familiar to skilled artisans, While not speci?cally described 
herein, are also suitable for use With the CFS compositions. 
[0093] Pharmaceutical Compositions of CFS Composi 
tions Including, But Not Limited to, ACCS, Pooled ACCS, 
PCS, SR-ACCS (including pooled ACCS), and SR-PCS 
[0094] The present invention provides pharmaceutical 
compositions of CFS compositions and a pharrnaceutically 
acceptable carrier. The term “pharmaceutically acceptable” 
means approved by a regulatory agency of the Federal or a 
state government or listed in the US. Pharrnacopeia or other 
generally recogniZed pharmacopeia for use in animals, and 
more particularly, in humans. The term “carrier” refers to a 
diluent, adjuvant, excipient, or vehicle With Which the com 
position is administered. Such pharmaceutical carriers can be 
sterile liquids, such as Water and oils, including those of 
petroleum, animal, vegetable or synthetic origin, such as pea 
nut oil, soybean oil, mineral oil, sesame oil and the like. 
Suitable pharmaceutical excipients include starch, glucose, 
lactose, sucrose, gelatin, malt, rice, ?our, chalk, silica gel, 
sodium stearate, glycerol monostearate, talc, sodium chlo 
ride, dried skim milk, glycerol, propylene, glycol, Water, 
ethanol and the like. The composition, if desired, can also 
contain minor amounts of Wetting or emulsifying agents, or 
pH buffering agents. These compositions can take the form of 
solutions, suspensions, emulsion, tablets, pills, capsules, 
poWders, sustained-release formulations and the like. 
Examples of suitable pharmaceutical carriers are described in 
“Remington’s Pharmaceutical Sciences” by E. W. Martin, 
and still others are familiar to skilled artisans. 

[0095] The pharmaceutical compositions of the invention 
can be formulated as neutral or salt forms. Pharrnaceutically 
acceptable salts include those formed With free amino groups 
such as those derived from hydrochloric, phosphoric, acetic, 
oxalic, tartaric acids, etc., and those formed With free car 
boxyl groups such as those derived from sodium, potassium, 
ammonium, calcium, ferric hydroxides, isopropylamine, tri 
ethylamine, 2-ethylamino ethanol, histidine, procaine, etc. 
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[0096] Treatment Kits Comprising CFS Compositions 
Including, But Not Limited to, ACCS, Pooled ACCS, PCS, 
SR-ACCS (including pooled ACCS), and SR-PCS 
[0097] The invention also provides for an article of manu 
facture comprising packaging material and a pharmaceutical 
composition of the invention contained Within the packaging 
material, Wherein the pharmaceutical composition comprises 
CFS compositions. The packaging material comprises a label 
or package insert Which indicates that the CFS compositions 
contained therein can be used for therapeutic applications 
such as, for example, Wound healing. 
[0098] Formulation, Dosage and Administration of CFS 
Compositions Including, But Not Limited to, ACCS, Pooled 
ACCS, PCS, SR-ACCS (including pooled ACCS), and SR 
PCS 

[0099] Compositions comprising CFS compositions may 
be administered to a subject to provide various cellular or 
tissue functions, for example, to accelerate Wound healing. As 
used herein “subject” may mean either a human or non 
human animal. 
[0100] Such compositions may be formulated in any con 
ventional manner using one or more physiologically accept 
able carriers optionally comprising excipients and auxilia 
ries. Proper formulation is dependent upon the route of 
administration chosen. The compositions may be packaged 
With Written instructions for their therapeutic use. The com 
positions may also be administered to the recipient in one or 
more physiologically acceptable carriers. Carriers for CFS 
compositions may include but are not limited to solutions of 
normal saline, phosphate buffered saline (PBS), lactated 
Ringer’s solution containing a mixture of salts in physiologic 
concentrations, or cell culture medium. 
[0101] In addition, one of skill in the art may readily deter 
mine the appropriate dose of the CFS compositions for a 
particular purpose. A preferred dose is in the range of about 
0.1-to-1000 micrograms per square centimeter of applied 
area. Other preferred dose ranges are 1.0-to-50.0 micro 
grams/ applied area. In a particularly preferred embodiment, it 
has been found that relatively small amounts of the CFS 
compositions are therapeutically useful. One exempli?cation 
of such therapeutic utility is the ability for ACCS (including 
pooled ACCS) to accelerate Wound healing (for details see 
US. Publication No. 2006/0222634 andU.S. Publication No. 
2007/ 1231297, each incorporated herein by reference). One 
of skill in the art Will also recogniZe that the number of doses 
to be administered needs also to be empirically determined 
based on, for example, severity and type of disease, disorder 
or injury being treated. For example, in a preferred embodi 
ment, one dose is su?icient to have a therapeutic effect (i.e. 
accelerate Wound healing). Other preferred embodiments 
contemplate, 2, 3, 4, or more doses for therapeutic effect. 
[0102] The skilled artisan Will recogniZe that a preferred 
dose is one Which produces a therapeutic effect (a therapeu 
tically effective amount) such as accelerating Wound healing, 
in a patient in need thereof. Of course, proper doses of the 
CFS compositions Will require empirical determination at 
time of use based on several variables including but not lim 
ited to the severity and type of injury, disorder or condition 
being treated; patient age, Weight, sex, health; other medica 
tions and treatments being administered to the patient; and the 
like. One of skill in the art Will also recogniZe that number of 
doses (dosing regimen) to be administered needs also to be 
empirically determined based on, for example, severity and 
type of injury, disorder or condition being treated. In addition, 
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one of skill in the art recognizes that the frequency of dosing 
needs to be empirically determined based on severity and type 
of injury, disorder or condition being treated. In certain 
embodiments, one dose is administered every day for a given 
number of days (i.e. once a day for 7 days, etc.). In other 
embodiments, multiple doses may be administered in one day 
(every 4 hours, etc.). Multiple doses per day for multiple days 
is also contemplated by the invention. 
[0103] In further embodiments of the present invention, at 
least one additional agent may be combined With the CFS 
compositions. Such agents may act synergistically With the 
CFS compositions of the invention to enhance the therapeutic 
effect. Such agents include but are not limited to groWth 
factors, cytokines, chemokines, antibodies, inhibitors, antibi 
otics, immunosuppressive agents, steroids, anti-fungals, anti 
virals or other cell types (i.e. stem cells or stem-like cells, for 
example AMP cells). Inactive agents include carriers, dilu 
ents, stabilizers, gelling agents, delivery vehicles, ECMs 
(natural and synthetic), scaffolds, and the like. When the CFS 
compositions are administered conjointly With other pharma 
ceutically active agents, even less of the CFS compositions 
may be needed to be therapeutically effective. 
[0104] CPS compositions can be administered by injection 
into a target site of a subject, preferably via a delivery device, 
such as a tube, e.g., catheter. In a preferred embodiment, the 
tube additionally contains a needle, e.g., a syringe, through 
Which the CFS compositions can be introduced into the sub 
ject at a desired location. Speci?c, non-limiting examples of 
administering the CFS compositions to subjects may also 
include administration by subcutaneous injection, intramus 
cular injection, intravenous injection, intraarterial injection, 
intracardiac injection, intradermal injection, intrathecal 
injection, epidural injection, intraperitoneal injection, or 
intracerebral injection,. Infusions are also contemplated by 
the methods of the invention (i.e. subdural, intrathecal or 
intracerebral infusion). If administration is intravenous, an 
injectable liquid suspension can be prepared and adminis 
tered by a continuous drip or as a bolus. In some instances, it 
may be appropriate to administer the CFS compositions using 
an infusion pump. 

[0105] The timing of administration of CFS compositions 
Will depend upon the type and severity of the disease, disorder 
or injury being treated. In one embodiment, the CFS compo 
sitions are administered as soon as possible after the diagno 
sis or injury. In another embodiment, CFS compositions are 
administered more than one time folloWing diagnosis or 
injury. In certain embodiments, Where surgery is required, the 
CFS compositions are administered at surgery. In still other 
embodiments, the CFS compositions are administered at as 
Well as after surgery. Such post-surgical administration may 
take the form of a single administration or multiple adminis 
trations. 
[0106] CPS compositions may also be inserted into a deliv 
ery device, e. g., a syringe, in different forms. For example, the 
CFS compositions can be part of a solution contained in such 
a delivery device. As used herein, the term “solution” includes 
a pharmaceutically acceptable carrier or diluent. Pharmaceu 
tically acceptable carriers and diluents include saline, aque 
ous buffer solutions, solvents and/or dispersion media. The 
use of such carriers and diluents is Well knoWn in the art. The 
solution is preferably sterile and ?uid to the extent that easy 
syringability exists. Preferably, the solution is stable under 
the conditions of manufacture and storage and may optionally 
be preserved against the contaminating action of microorgan 
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isms such as bacteria and fungi through the use of, for 
example, parabens, chlorobutanol, phenol, ascorbic acid, 
thimerosal, and the like. Solutions of the invention can be 
prepared by incorporating the CFS compositions in a phar 
maceutically acceptable carrier or diluent and, as required, 
other ingredients enumerated above. 
[0107] CPS compositions may be administered systemi 
cally (for example intravenously), locally (for example by 
direct application under visualization during surgery) or topi 
cally. For such administration, the compositions may be in an 
inj ectable liquid suspension preparation or in a biocompatible 
medium Which is injectable in liquid form and becomes semi 
solid at the site of damaged tissue. A controllable endoscopic 
delivery device can also be used. 
[0108] Support matrices into Which the CFS compositions 
can be incorporated or embedded include matrices Which are 
recipient-compatible and Which degrade into products Which 
are not harmful to the recipient. 
[0109] Natural and/ or synthetic biodegradable matrices are 
examples of such matrices. Natural biodegradable matrices 
include plasma clots, e.g., derived from a mammal, collagen, 
?bronectin, and laminin matrices. Suitable synthetic matrix 
material must be biocompatible to preclude immunological 
complications. It must also be resorbable. The matrix should 
be con?gurable into a variety of shapes and should have 
suf?cient strength to prevent collapse upon implantation. 
Recent studies indicate that the biodegradable polyester poly 
mers made of polyglycolic acid ful?ll all of these criteria 
(Vacanti, et al. J. Ped. Surg. 2313-9 (1988); Cima, et al. Bio 
technol. Bioeng. 381145 (1991); Vacanti, et al. Plast. Recon 
str. Surg. 88:753-9 (1991)). Other synthetic biodegradable 
support matrices include synthetic polymers such as polyan 
hydrides, polyorthoesters, and polylactic acid. Further 
examples of synthetic polymers and methods of incorporat 
ing or embedding compositions into these matrices are also 
knoWn in the art. See e.g., US. Pat. Nos. 4,298,002 and 
5,308,701. 
[0110] One of the advantages of a biodegradable polymeric 
matrix is that CFS compositions can be incorporated directly 
into the support matrix so that it is sloWly released as the 
support matrix degrades in vivo. In addition to the CFS com 
positions, other factors, including nutrients, groWth factors, 
inducers of differentiation or de-differentiation (i.e., causing 
differentiated cells to lose characteristics of differentiation 
and acquire characteristics such as proliferation and more 
general function), products of secretion, immunomodulators, 
inhibitors of in?ammation, regression factors, biologically 
active compounds Which enhance or alloW ingroWth of the 
lymphatic network or nerve ?bers, hyaluronic acid, and 
drugs, Which are knoWn to those skilled in the art and com 
mercially available With instructions as to What constitutes an 
effective amount, from suppliers such as Collaborative 
Research, Sigma Chemical Co., groWth factors such as epi 
dermal groWth factor (EGF) and heparin binding epidermal 
groWth factor like groWth factor (HB-EGF), could be incor 
porated into the matrix or be provided in conjunction With the 
matrix. Similarly, polymers containing peptides such as the 
attachment peptide RGD (Arg-Gly-Asp) can be synthesized 
for use in forming matrices (see eg US. Pat. Nos. 4,988,621, 
4,792,525, 5,965,997, 4,879,237 and 4,789,734). 
[0111] In another example, the CFS compositions may be 
incorporated in a gel matrix (such as Gelfoam from Upjohn 
Company). A variety of encapsulation technologies have 
been developed (e.g. Lacy et al., Science 254:1782-84 
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(1991); Sullivan et al., Science 252:718-712 (1991); WO 
91/10470; WO 91/10425; US. Pat. No. 5,837,234; US. Pat. 
No. 5,011,472; US. Pat. No. 4,892,538). During open surgi 
cal procedures involving direct physical access to diseased or 
damaged tissue, all of the described forms of the CFS com 
position delivery preparations are available options. These 
compositions can be repeatedly administered at intervals 
until a desired therapeutic effect, i.e. accelerated Wound heal 
ing, is achieved. 
[0112] The three-dimensional matrices to be used are struc 
tural matrices that provide a scaffold to guide the process of 
tissue healing and formation. Scaffolds can take forms rang 
ing from ?bers, gels, fabrics, sponge-like sheets, and complex 
3-D structures With pores and channels fabricated using com 
plex Solid Free Form Fabrication (SFFF) approaches. As 
used herein, the term “scaffold” means a three-dimensional 
(3D) structure (substrate and/ or matrix). It may be composed 
of biological components, synthetic components or a combi 
nation of both. Further, it may be naturally constructed by 
cells or arti?cially constructed. In addition, the scaffold may 
contain components that have biological activity under 
appropriate conditions. The structure of the scaffold can 
include a mesh, a sponge or can be formed from a hydrogel. 

[0113] The design and construction of the scaffolding to 
form a three-dimensional matrix is of primary importance. 
The matrix should be a pliable, non-toxic, inj ectable porous 
template for vascular ingroWth. The pores should alloW vas 
cular ingroWth. These are generally interconnected pores in 
the range of betWeen approximately 100 and 300 microns, 
i.e., having an interstitial spacing betWeen 100 and 300 
microns, although larger openings can be used. The matrix 
should be shaped to maximiZe surface area, to alloW adequate 
diffusion of nutrients, gases and groWth factors. At the present 
time, a porous structure that is relatively resistant to compres 
sion is preferred, although it has been demonstrated that even 
if one or tWo of the typically six sides of the matrix are 
compressed, that the matrix is still effective to yield tissue 
groWth. 
[0114] The polymeric matrix may be made ?exible or rigid, 
depending on the desired ?nal form, structure and function. 
For repair of a defect, for example, a ?exible ?brous mat is cut 
to approximate the entire defect then ?tted to the surgically 
prepared defect as necessary during implantation. An advan 
tage of using the ?brous matrices is the ease in reshaping and 
rearranging the structures at the time of implantation. 
[0115] The invention also provides for the delivery of CFS 
compositions in conjunction With any of the above support 
matrices as Well as amnion-derived membranes. Such mem 
branes may be obtained as a by-product of the process 
described herein for the recovery of AMP cells, or by other 
methods, such as are described, for example, in US. Pat. No. 
6,326,019 Which describes a method for making, storing and 
using a surgical graft from human amniotic membrane, US 
2003/0235580 Which describes reconstituted and recombi 
nant amniotic membranes for sustained delivery of therapeu 
tic molecules, proteins or metabolites, to a site in a host, US. 
2004/0181240, Which describes an amniotic membrane cov 
ering for a tissue surface Which may prevent adhesions, 
exclude bacteria or inhibit bacterial activity, or to promote 
healing or groWth of tissue, and US. Pat. No. 4,361,552, 
Which pertains to the preparation of cross-linked amnion 
membranes and their use in methods for treating burns and 
Wounds. In accordance With the present invention, CFS com 
positions may be incorporated into such membranes. 
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[0116] Exemplary Therapeutic Uses of CFS Compositions 
Including, But Not Limited to, ACCS, Pooled ACCS, PCS, 
SR-ACCS (including pooled ACCS), and SR-PCS 
[0117] Wound healingiThe CFS compositions of the 
present invention are effective in accelerating Wound healing 
of Wounds caused by a number of sources, including but not 
limited to incisional, compression, thermal, radiation, pen 
etrating, concussive, acute, chronic, infected, and sterile inju 
ries. The instant invention is based upon the discovery that 
CFS compositions can accelerate the Wound healing process 
for all Wound types, particularly When administered topically, 
i.e. to the surface of the Wound site. Using CFS compositions 
all Wound types, mechanical or thermal, acute or chronic, 
infected or sterile, undergo healing more rapidly than similar 
Wounds left to heal naturally or Which are treated With cur 
rently available methods. A “therapeutically effective 
amount” of a therapeutic agent Within the meaning of the 
present invention Will be determined by a patient’s attending 
physician or veterinarian. Such amounts are readily ascer 
tained by one of ordinary skill in the art and Will enable 
accelerated Wound healing When administered in accordance 
With the present invention. Factors Which in?uence What a 
therapeutically effective amount Will be include, the speci?c 
activity of the therapeutic agent being used, the Wound type 
(mechanical or thermal, full orpartial thickness, etc.), the siZe 
of the Wound, the Wound’s depth (if full thickness), the 
absence or presence of infection, time elapsed since the inju 
ry’s in?iction, and the age, physical condition, existence of 
other disease states, and nutritional status of the patient. Addi 
tionally, other medication the patient may be receiving Will 
effect the determination of the therapeutically effective 
amount of the therapeutic agent to administer. 

EXAMPLES 

[0118] The folloWing examples are put forth so as to pro 
vide those of ordinary skill in the art With a complete disclo 
sure and description of hoW to make and use the compositions 
and methods of the invention, and are not intended to limit the 
scope of What the inventors regard as their invention. Efforts 
have been made to ensure accuracy With respect to numbers 
used (e.g., amounts, temperature, etc.) but some experimental 
errors and deviations should be accounted for. Unless indi 
cated otherWise, parts are parts by Weight, molecular Weight 
is average molecular Weight, temperature is in degrees centi 
grade, and pressure is at or near atmospheric. 

Example 1 

Preparation of AMP Cell Compositions 

[0119] Recovery of AMP cellsiAMP cells Were dissoci 
ated from starting amniotic membrane using the dissociation 
agents PXXIII, and trypsin. The average Weight range of an 
amnion Was 18-27 g. The number of cells recovered per g of 
amnion Was about 10-15><106 for dissociation With PXXIII 
and 5-8><106 for dissociation With trypsin. 
[0120] Method of obtaining selectedAMP cells: Cells Were 
plated immediately upon isolation from the amnion. After ~2 
days in culture non-adherent cells Were removed and the 
adherent cells Were kept. This attachment to a plastic tissue 
culture vessel is the selection method used to obtain the 
desired population of AMP cells. Adherent and non-adherent 
AMP cells appear to have a similar cell surface marker 
expression pro?le but the adherent cells have greater viability 
and are the desired population of cells. Adherent AMP cells 



US 2009/0054339 A1 

Were cultured until they reached ~120,000-150,000 cells/ 
cm2. At this point, the cultures Were con?uent. Suitable cell 
cultures Will reach this number of cells betWeen ~5-14 days. 
Attaining this criterion is an indicator of the proliferative 
potential of the AMP cells and cells that do not achieve this 
criterion are not selected for further analysis and use. Once 
the AMP cells reached ~120,000-150,000 cells/cm2, they 
Were collected and cryopreserved. This collection time point 
is called p0. 

Example 2 

Generation of ACCS 

[0121] The AMP cells of the invention can be used to gen 
erate ACCS, including pooled ACCS. The AMP cells Were 
isolated as described above and ~1><106 cells/mL Were seeded 
into T75 ?asks containing ~10 mL culture medium. The cells 
Were cultured until con?uent, the medium Was changed and 
ACCS Was collected 3 days post-con?uence. Skilled artisans 
Will recogniZe that other embodiments for collecting ACCS 
from con?uent cultures, such as using other tissue culture 
vessels, including but not limited to cell factories, ?asks, 
holloW ?bers, or suspension culture apparatus, etc. are also 
contemplated by the methods of the invention (see Detailed 
Description above). It is also contemplated by the instant 
invention that the ACCS be cryopreserved, lyophiliZed or 
formulated for sustained-release folloWing collection. It is 
also contemplated that ACCS be collected at different time 
point (see Detailed Description for details). 

Example 3 

Generation of Pooled ACCS 

[0122] ACCS Was obtained essentially as described above. 
In certain embodiments, ACCS Was collected multiple times 
from anAMP cell culture derived from one placenta and these 
multiple ACCS collections Were pooled together. Such pools 
are referred to as “SP pools” (more than oneACCS collection/ 
one placenta). In another embodiment, AMP cell cultures 
Were derived from several placentas, i.e. from 5 or 10 placen 
tas. The AMP cells from each placenta Were cultured and one 
ACCS collection from each culture Was collected and then 
they Were all pooled. These pools are termed “MPI pools” 
(one ACCS collection/placenta, multiple placentas). In yet 
another embodiment, AMP cell cultures Were derived from 
several placentas, i.e. from 5 or 10 placentas. The AMP cells 
from each placenta Were cultured and more than one ACCS 
collection Was performed from each AMP cell culture and 
then pooled. These pools are termed “MP2 pools” (more than 
one ACCS collection/placenta, multiple placentas). 

Example 4 

Detection of Cytokines in Non-pooled and Pooled 
ACCS Using ELISA 

[0123] Standard ELISAs familiar to skilled artisan are per 
formed on ACCS from AMP cells obtained from 10 different 
placentas. In addition to assaying each ACCS sample indi 
vidually, pooledACCS samples are also tested to determine if 
variability of ELISA results betWeen samples is reduced. 
ACCS is obtained as described above. Pools are made as 
folloWs: Pool 1 is comprised of ACCS from placentas 1-5, 
Pool 2 is comprised of ACCS from placentas 6-10, and Pool 
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3 is comprised of ACCS from placentas 1-10. In addition, 
ELISA of SP, MP1, MP2 pools is performed. 

Example 5 

Generation of PCS Compositions 

[0124] The folloWing PCS compositions are produced by 
combining the indicated cytokine or factor at physiologic 
levels in a carrier: 
[0125] Composition A: VEGF and TIMP-1 
[0126] Composition B: VEGF, Angiogenin and TIMP-1 
[0127] Composition C: VEGF, Angiogenin, PDGF-BB and 
TIMP-1 
[0128] Composition D: VEGF, Angiogenin, PDGF-BB, 
TGF[32and TIMP-1 
[0129] Composition E: VEGF and TIMP-2 
[0130] Composition F: VEGF, Angiogenin and TIMP-2 
[0131] Composition G: VEGF,Angiogenin, PDGF-BB and 
TIMP-2 
[0132] Composition H: VEGF, Angiogenin, PDGF-BB, 
TGF[32and TIMP-2 
[0133] Composition I: VEGF, TIMP-1 and TIMP-2 
[0134] Composition J: VEGF, Angiogenin, TIMP-1 and 
TIMP-2 
[0135] Composition K: VEGF, Angiogenin, PDGF-BB, 
TIMP-1 and TIMP-2 
[0136] Composition L: VEGF, Angiogenin, PDGF-BB, 
TGF[32, TIMP-1 and TIMP-2 
[0137] Composition M: Angiogenin and TIMP-l 
[0138] Composition N: Angiogenin, PDGF-BB and 
TIMP-1 
[0139] Composition 0: 
TGF[32and TIMP-1 
[0140] Composition P: Angiogenin and TIMP-2 
[0141] Composition Q: Angiogenin, PDGF-BB and 
TIMP-2 

[0142] Composition R: Angiogenin, PDGF-BB, TGF[32 
and TIMP-2 
[0143] Composition S: Angiogenin, PDGF-BB, TGF[32, 
TIMP-1 and TIMP-2 
[0144] Composition T: PDGF-BB and TIMP-l 
[0145] Composition U: PDGF-BB, TGF[32 and TIMP-1 
[0146] Composition V: PDGF-BB and TIMP-2 
[0147] Composition W: PDGF-BB, TGF[32 and TIMP-2 
[0148] Composition X: PDGF-BB, TIMP-1 and TIMP-2 
[0149] Composition Y: PDGF-BB, TGF[32, TIMP-1 and 
TIMP-2 
[0150] Compositions A-Y optionally contains Thymosin 
[34. Skilled artisans Will recogniZe that in certain embodi 
ments other MMP inhibitors (i.e. TIMP-3, TIMP-4 or syn 
thetic MMP inhibitors) may be suitable (J . Frederick Woess 
ner, Jr., J. Clin. Invest. 108(6): 799-800 (2001); BreW, K., et 
al, Biochim BiophysAcZa. 2000 Mar. 7;1477(1-2):267-83). 
[0151] VEGF, Angiogenin, PDGF-BB, TGF[32, TIMP-1 
and TIMP-2 are added at the folloWing physiologic levels: 
~5-16 ng/mL for VEGF, ~3.5-4.5 ng/mL for Angiogenin, 
~100-165 pg/mL for PDGF, ~2.5-2.7 ng/mL for TGF[32, 
~0.68 pg mL for TIMP-1 and ~1.04 g/mL for TIMP-2. VEGF 
may be obtained from Invitrogen, catalog #PHG0144, 
PHG0145, PHG0146, PHG0141 or PHG0143; Angiogenin 
may be obtained from R&D Systems, catalog #265-AN-050 
or 265-AN-250; PDGF-BB may be obtained from Invitrogen, 
catalog #PHG0044, #PHG0045, #PHG0046, #PHG0041, 
#PHG0043; TGF[32 may be obtained from Invitrogen, cata 

Angiogenin, PDGF-BB, 
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log #PHG9114; TIMP-l may be obtained from R&D Sys 
tems, catalog #970-TM-010; and TIMP-2 may be obtained 
from R&D Systems, catalog #971 -TM-010. VEGF, Angioge 
nin, PDGF-BB, TGF[32, TIMP-1 and TIMP-2 are added to a 
carrier such as normal saline, PBS, lactated Ringer’s solution, 
cell culture media, Water or other suitable aqueous solution 
knoWn to skilled artisans. 
[0152] The PCS compositions are tested in standard animal 
models for Wound healing to assess activity (see De?nitions 
above for standard animal models for Wound healing). 

Example 6 

Generation of Sustained-Release CFS Compositions 

[0153] SR-CFS compositions, such as, for example, SR 
ACCS (including pooledACCS) or SR-PCS, are produced by 
combining CFS compositions With any of the sustained-re 
lease formulation technologies described herein (see Detailed 
Description) or otherWise familiar to skilled artisans. 

Example 7 

Effects of ACCS in an Animal Model of Chronic 
Wound Healing 

[0154] An art-accepted animal model for chronic granulat 
ing Wound Was used to study the effects of ACCS on chronic 
Wound healing (Hayward P G, Robson M C: Animal models 
of Wound contraction. In Barbul A, et al: Clinical and Experi 
mental Approaches to Dermal and Epidermal Repair: Normal 
and Chronic Wounds. John Wiley & Sons, NeW York, 1990.). 
[0155] Results: ACCS Was effective in not alloWing prolif 
eration of tissue bacterial bioburden. ACCS alloWed acceler 
ated healing of the granulating Wound signi?cantly faster 
than the non-treated infected control groups. 

Example 8 

Use of CFS Compositions PCS, SR-ACCS and SR 
PCS in an Animal Model of Chronic Wound Healing 

[0156] An art-accepted animal model for chronic granulat 
ing Wound (HayWard P G, Robson M C: Animal models of 
Wound contraction. In Barbul A, et al: Clinical and Experi 
mental Approaches to Dermal and Epidermal Repair: Normal 
and Chronic Wounds. John Wiley & Sons, NeWYork, 1990) is 
used to study the effects of the CFS compositions PCS, SR 
ACCS or SR-PCS of the invention on chronic Wound healing. 
[0157] The present invention may be embodied in other 
speci?c forms Without departing from the spirit or essential 
attributes thereof. Any equivalent embodiments are intended 
to be Within the scope of this invention. Indeed, various modi 
?cations of the invention in addition to those shoWn and 
described herein Will become apparent to those skilled in the 
art from the foregoing description. Such modi?cations are 
also intended to fall Within the scope of the appended claims. 
[0158] Throughout the speci?cation various publications 
have been referred to. It is intended that each publication be 
incorporated by reference in its entirety into this speci?cation 

What is claimed is, 
1. An extraembryonic cell-derived cellular cytokine solu 

tion composition comprising physiologic concentrations of: 
a) at least one factor selected from VEGF, TGF[32, Angio 

genin and PDGF; and 
b) at least one MMP inhibitor. 
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2. The composition of claim 1 Wherein the MMP inhibitor 
is TIMP-l and/or TIMP-2 

3. The composition of claim 1 comprising physiologic 
concentrations of: 

a) at least tWo factors selected from VEGF, TGF[32, Angio 
genin and PDGF; and 

b) at least one MMP inhibitor. 
4. The composition of claim 1 comprising physiologic 

concentrations of: 
a) at least three factors selected from VEGF, TGF[32, 

Angiogenin and PDGF; and 
b) at least one MMP inhibitor. 
5. The composition of claim 1 comprising physiologic 

concentrations of VEGF, TGF[32, Angiogenin, PDGF and 
TIMP-l. 

6. The composition of claim 1 comprising physiologic 
concentrations of VEGF, TGF[32, Angiogenin, PDGF and 
TIMP-2. 

7. The composition of claim 1 comprising physiologic 
concentrations of VEGF, TGF[32, Angiogenin, PDGF, 
TIMP-1 and TIMP-2. 

8. The composition of claim 1 Wherein the cellular factor 
containing solution composition is amnion-derived cellular 
cytokine solution. 

9. The composition of claim 8 Wherein the amnion-derived 
cellular cytokine solution comprises physiologic concentra 
tions of VEGF, TGF[32, Angiogenin, PDGF, TIMP-1 and 
TIMP-2. 

10. A sustained-release composition comprising the 
extraembryonic cell-derived cellular cytokine solution of 
claim 1. 

11. The sustained-release composition of claim 10 Wherein 
the extraembryonic cell-derived cellular cytokine solution is 
amnion-derived cellular cytokine solution. 

12. A method of making an amnion-derived cellular cytok 
ine solution comprising 

a) isolating amnion epithelial cells from the amnion of a 
placenta, 

b) selecting AMP cells from the amnion epithelial cells, 
c) culturing the AMP cells until they reach con?uence, 
d) changing the culture medium, 
e) culturing the cells in the medium, and 
f) collecting the culture medium of step (e) to obtain 

amnion-derived cellular cytokine solution. 
13. The method of claim 12 in Which step (f) is repeated a 

plurality of times and the amnion-derived cellular cytokine 
solution obtained in each step (f) is combined to create a 
pooled amnion-derived cellular cytokine solution. 

14. The amnion-derived cellular cytokine solution made by 
the method of claim 13. 

15. The amnion-derived cellular cytokine solution of claim 
14 Wherein the solution comprises the factors VEGF, TGF[32, 
Angiogenin, PDGF, TIMP-l and/or TIMP-2 at physiological 
concentrations. 

16. The composition of claim 1, 3, 4, 5, 6, 7 or 9 -Wherein 
the physiologic concentration is ~5.0-16 ng/mL for VEGF, 
~3.5-4.5 ng/mL forAngiogenin, ~100-165 pg/mL for PDGF, 
~2.5-2.7 ng/mL for TGF[32, ~0.68 pg mL for TIMP-1 and 
~1 .04 ug/mL for TIMP-2. 

17. A physiologic cytokine solution composition compris 
ing a therapeutic component consisting essentially of physi 
ologic concentrations of: 

a) one or more factors selected from VEGF, TGF[32, 
Angiogenin and PDGF; 
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b) at least one MMP inhibitor; and 
c) a carrier, wherein the physiologic concentration is ~5.0 

16 ng/mL for VEGF, ~3.5-4.5 ng/mL for Angiogenin, 
~100-165 pg/mL for PDGF, ~2.5-2.7 ng/mL for TGF[32, 
~0.68 pg mL for TIMP-1 and ~1 .04 pg/mL for TIMP-2, 
and Wherein the carrier is normal saline, PBS, lactated 
Ringer’s solution or cell culture medium. 

18. The composition of claim 17 Wherein the MMP inhibi 
tor is TlMP-l and/or TlMP-2 

19. The composition of claim 17 comprising a therapeutic 
component consisting essentially of physiologic concentra 
tions of: 

a) VEGF, TGF[32, Angiogenin and PDGF; 
b) TlMP-l and/or TIMP-2; and 
c) a carrier; Wherein the physiologic concentration is ~5.0 

16 ng/mL for VEGF, ~3.5-4.5 ng/mL for Angiogenin, 
~100-165 pg/mL for PDGF, ~2.5-2.7 ng/mL for TGF[32, 
~0.68 pg mL for TIMP-1 and ~1 .04 pg/mL for TIMP-2, 
and Wherein the carrier is normal saline, PBS, lactated 
Ringer’s solution or cell culture medium. 

20. A physiologic cytokine solution composition compris 
ing a therapeutic component consisting essentially of a com 
position selected from the group consisting of: Composition 
A: VEGF and TlMP-l; Composition B: VEGF, Angiogenin 
and TlMP-l ; Composition C: VEGF, Angiogenin, PDGF-BB 
and TlMP-l; Composition D: VEGF, Angiogenin, PDGF 
BB, TGF[32 and TlMP-l; Composition E: VEGF and TlMP 
2; Composition F: VEGF, Angiogenin and TlMP-2; Compo 
sition G: VEGF, Angiogenin, PDGF-BB and TlMP-2; 
Composition H: VEGF, Angiogenin, PDGF-BB, TGF[32 and 
TlMP-2; Composition 1: VEGF, TIMP-1 and TlMP-2; Com 
position J: VEGF, Angiogenin, TIMP-1 and TlMP-2; Com 
position K: VEGF, Angiogenin, PDGF-BB, TIMP-1 and 
TlMP-2; Composition L: VEGF, Angiogenin, PDGF-BB, 
TGF[32, TIMP-1 and TlMP-2; Composition M: Angiogenin 
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and TlMP-l; Composition N: Angiogenin, PDGF-BB and 
TlMP-l; Composition 0: Angiogenin, PDGF-BB, TGF[32 
and TIMP- 1; Composition P: Angiogenin and TlMP-2; Com 
position Q: Angiogenin, PDGF-BB and TlMP-2; Composi 
tion R: Angiogenin, PDGF-BB, TGF[32 and TlMP-2; Com 
position S: Angiogenin, PDGF-BB, TGF[32, TIMP-1 and 
TlMP-2; Composition T: PDGF-BB and TlMP-l; Composi 
tion U: PDGF-BB, TGF[32and TlMP-l; Composition V: 
PDGF-BB and TlMP-2; Composition W: PDGF-BB, TGF[32 
and TlMP-2; CompositionX: PDGF-BB,TlMP-1 and TlMP 
2; and Composition Y: PDGF-BB, TGF[32, TIMP-1 and 
TIMP-2; and a carrier, Wherein VEGF, Angiogenin, PDGF 
BB, TGF[32, TIMP-1 and TlMP-2 are at ~5-16 ng/mL for 
VEGF, ~3.5-4.5 ng/mL forAngiogenin, ~100-165 pg/mL for 
PDGF, ~2.5-2.7 ng/mL for TGF[32, ~0.68 pg mL for TIMP-1 
and ~l.04 pg/mL for TIMP-2, and Wherein the carrier is 
normal saline, PBS, lactated Ringer’s solution or cell culture 
medium. 

21. A sustained-release composition comprising the com 
position of claim 17, 19 or 20. 

22. The sustained-release composition of claim 21 further 
comprising an agent capable of effecting sustained-release of 
the extraembryonic cell-derived cellular cytokine solution, 
Wherein the agent is selected from polymers, blended poly 
mers, hyaluronic acid particles, microencapsulation materi 
als or nanoparticles. 

23. A method of making a sustained-release composition 
comprising the steps of combining a cellular factor-contain 
ing solution composition With an agent capable of effecting 
sustained-release of the cellular factor-containing solution 
composition. 

24. A sustained-release composition made by the method 
of claim 23. 


