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(54) STORAGE BAG FOR CONTAINING THERAPEUTIC COMPOUNDS

(57) A storage bag (10) that contains at least one
therapeutic compound such as a viral vector and non-vi-
ral vector is provided. In one embodiment, the storage
bag has two edges and two ends including a first face
and a second face integrally joined at the two edges and
defining an inner surface and an outer surface forming
the bag; the inner surface including a higher melting pol-
ymer, and the outer surface including a lower melting
polymer; a joint (15) at one of the ends; a discrete com-
posite sheet (20) having a first side including a higher
melting polymer and a second side including a lower melt-
ing polymer folded over the joint such that the lower melt-
ing surface of the composite sheet bonds with the lower
melting surface of the bag in order create a lap seam
over the joint. In an alternative embodiment, the storage
bag is not formed of the two faces but of a flattened com-
posite tube (11) created from a single sheet of composite
material.
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Description

FIELD

[0001] The present disclosure relates to storage bags,
and more particularly, to cryopreservation bags that are
configured to contain or contain therapeutic compounds
including viral vectors and non-viral vectors.

BACKGROUND

[0002] Single-use flexible containers are used for
transportation and storage of materials such as biologics.
Such containers are flexible bags that are typically made
out of plastic film. The bags may be used for storage and
particularly in cryopreservation applications. The bags
are typically disposable and intended to reduce risk of
cross contamination and the need for cleaning validation.
[0003] In the cryopreservation application, biologic
bulk drug substances are stored and transported frozen
in the storage bags. This maintains protein stability over
storage time. Current bags have certain drawbacks, in-
cluding durability at freezing temperatures (which can be
as low as -80°C) and during warm-up and usage of the
bags. There is also the risk of plastic extractables inter-
acting with the drug substances in existing storage bags.
Moreover, existing bags tend to have leakage problems,
particularly at the ends and corners of the bags.
[0004] A storage bag particularly for cryogenic appli-
cations with improved durability with low extractables and
reduced leakage is therefore desirable.

SUMMARY

[0005] In a first aspect, this disclosure provides a meth-
od of making a storage bag comprising the following
steps performed in any order: (a) forming a composite
tube having an inner surface comprising a higher melting
polymer, an outer surface comprising a lower melting pol-
ymer, two ends, and a diameter; (b) flattening the tube
in a direction perpendicular to the diameter; (c) forming
a joint at one of the ends at a temperature between re-
spective melting points of the higher melting polymer and
the lower melting polymer; (d) providing a composite
sheet having a first side comprising a higher melting pol-
ymer and a second side comprising a lower melting pol-
ymer; and (e) disposing the composite sheet over the
joint such that the second side comprising a lower melting
polymer engages the joint and forming a lap seam over
the joint at a temperature between respective melting
points of the higher melting polymer and the lower melting
polymer.
[0006] In an embodiment, the storage bag is a cryo-
protective bag.
[0007] In another embodiment of the method, the steps
(c) through (e) are performed at the other of the two ends.
[0008] In another embodiment of the method, the step
(e) further comprises disposing a composite sheet on a

back side of the joint.
[0009] In another embodiment of the method, the step
(e) comprises folding the composite sheet over one of
the ends to form lap seam over front and back sides of
the joint.
[0010] In another embodiment of the method, the high-
er melting polymer is a non-melt-processable polymer.
Preferably, the higher melting polymer is polytetrafluor-
oethylene. Preferably, the higher melting polymer is a
polyimide such as Kapton®.
[0011] In another embodiment of the method, the lower
melting polymer is a melt-processable polymer. Prefer-
ably, the lower melting polymer is fluorinated ethylene
propylene ("FEP").
[0012] In at least one embodiment of the method, the
storage bag is configured to contain or contains at least
one therapeutic compound therein. Consequently, the
method may further comprise the step of inserting at least
one therapeutic compound into the storage bag.
[0013] In another aspect, this disclosure provides a
method of making a cryopreservation bag configured to
contain or contains therein at least one therapeutic com-
pound. The method includes the following steps per-
formed in any order: (a) forming a composite tube having
an inner surface comprising a non-melt-processable pol-
ymer, an outer surface comprising a melt-processable
polymer, two ends, and a diameter dividing the tube into
a first half and a second half; (b) providing, on at least
one of the two ends of the tube, an extension of the first
half of the tube; (c) flattening the tube in a direction per-
pendicular to the diameter; (e) dividing the extension into
at least three sections having edges; (f) folding the three
sections such that the edges engage the second half of
the tube to form a joint; (g) providing a composite sheet
having a first side comprising a non-melt-processable
polymer and a second side comprising a melt-process-
able polymer; and (h) folding the composite sheet over
the joint such that the second side comprising a melt-
processable polymer engages the joint to form a lap seam
over the joint.
[0014] In another aspect, this disclosure provides a
storage bag configured to contain or containing at least
one therapeutic compound where the storage bag has
two edges and two ends including a first face and a sec-
ond face integrally joined at the two edges of the bag and
defining an inner surface and an outer surface forming
the bag; the inner surface comprising a higher melting
polymer, and the outer surface including a lower melting
polymer; a joint at one of the ends; a discrete composite
sheet having a first side comprising a higher melting pol-
ymer and a second side comprising a lower melting pol-
ymer folded over the joint with the second side comprising
a lower melting polymer engaging the joint to form a lap
seam over the joint.
[0015] In another aspect, this disclosure provides a
storage bag comprising:

a first face and a second face integrally joined at first
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and second edges and defining an inner surface and
an outer surface and a first end and a second end;
the inner surface including a higher melting polymer
and the outer surface including a lower melting pol-
ymer;
a joint at one of the first and second ends; and
a composite sheet having a first side having a higher
melting polymer and a second side having a lower
melting polymer folded over the joint with the second
side including a lower melting polymer engaging the
joint to form a lap seam over the joint to form a stor-
age bag having an internal reservoir,
wherein the internal reservoir contains therein at
least one therapeutic compound.

[0016] In another aspect, this disclosure provides a
storage bag comprising:

a body extending longitudinally from a first end of
the bag to a second end of the bag, the body defining
an inner surface and an outer surface, wherein the
inner surface comprises a higher melting polymer
and the outer surface comprises a lower melting pol-
ymer, wherein a portion of the inner surface overlaps
a portion of the outer surface to form a first lap seam;
a joint at the first end; and
a composite sheet having a first side formed of a
higher melting polymer and a second side formed of
a lower melting polymer, wherein the composite
sheet is folded over the joint with the second side
comprising the lower melting polymer engaging the
joint to form a second lap seam over the joint,
wherein, the first lap seam extends longitudinally
from the first end to the second end, the first lap seam
being positioned between opposing lateral edges of
the bag to divide the bag into first and second sides,
and
wherein the storage bag contains therein at least one
therapeutic compound.

[0017] In another embodiment of the storage bag, the
therapeutic compound comprises viral vectors, non-viral
vectors, and combinations thereof. The viral vectors may
include or comprise lentiviruses, adeno associated virus-
es (AAV), adenoviruses, alphaviruses, herpes simplex,
measles virus, newcastle disease virus (NDV), picorna-
viruses, poxviruses, retroviruses, rhabdoviruses and
combinations thereof. Preferably, the viral vectors in-
clude or comprise lentiviruses and adeno associated vi-
ruses. The adeno associated viruses may comprise AAV-
MeCP2, AAV1, AAV5; Dual AAV9, AAV8, AAV9,
AAVrh10, AAVhu37, AAV-FVIII/FIX, and mutations and
combinations thereof. The lentiviruses may comprise
HIV-1, HIV-2, Lenti-FVIII, Lenti-FIX, and mutations and
combinations thereof.
[0018] In another embodiment of the storage bag, the
therapeutic compound comprises bioactive selected
from coagulation factors, cytokines, epigenetic protein

families, growth factors, hormones, peptides, signal
transduction molecules, vaccines, and mutations and
combinations thereof.
[0019] In another embodiment of the storage bag, the
therapeutic compound comprises at least one bioactive
selected from antibodies, antisense, RNA interference,
target receptors, and mutations and combinations there-
of.
[0020] In another embodiment of the storage bag, the
therapeutic compound comprises a bioactive selected
from coagulation factors, cytokines, epigenetic protein
families, growth factors, hormones, peptides, signal
transduction molecules, vaccines, and mutations and
combinations thereof.
[0021] In another embodiment of the storage bag, the
therapeutic compound comprises at least one bioactive
selected from protein kinases, esterases, phosphatases,
ion channels, proteases, structural proteins, membrane
transport proteins, nuclear hormone receptors, and mu-
tations and combinations thereof.
[0022] In another embodiment of the storage bag, the
therapeutic compound comprises at least one bioactive
selected from primary and embryonic stem cells.
[0023] In another embodiment of the storage bag, the
storage bag is a cryopreservation bag.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings are included to
provide a further understanding of the disclosure and are
incorporated in and constitute a part of this specification,
illustrate embodiments, and together with the description
serve to explain the principles of the disclosure.

FIG. 1 is a front view of a storage bag in accordance
with an exemplary embodiment.
FIG. 2 is a perspective view of a component of a
storage bag in accordance with an exemplary em-
bodiment.
FIG. 3 is a partial front view of a component of a
storage bag in accordance with an exemplary em-
bodiment.
FIG. 4 is a partial front view of a storage bag in ac-
cordance with an exemplary embodiment.
FIG. 5 is a partial front view of a storage bag in ac-
cordance with an exemplary embodiment.
FIG. 6 is a partial front view of a storage bag in ac-
cordance with an exemplary embodiment.
FIG. 7 is a partial front view of a component of a
storage bag in accordance with an exemplary em-
bodiment.
FIG. 8 is a perspective view of a component of a
storage bag in accordance with an exemplary em-
bodiment.
FIG. 9 is a partial front view of a component of a
storage bag in accordance with an exemplary em-
bodiment.
FIG. 10 is a partial front view of a component of a
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storage bag in accordance with an exemplary em-
bodiment.
FIG. 11 is a partial front view of a storage bag in
accordance with an exemplary embodiment.
FIG. 12 is a partial front view of a storage bag in
accordance with an exemplary embodiment.
FIG. 13 is a partial front view of a storage bag in
accordance with an exemplary embodiment.
FIG. 14 is a partial front view of a storage bag in
accordance with an exemplary embodiment.
FIG. 15 is a partial front view of a component of a
storage bag in accordance with an exemplary em-
bodiment.
FIG. 16 is a partial front view of a storage bag in
accordance with an exemplary embodiment.

DETAILED DESCRIPTION

[0025] Persons skilled in the art will readily appreciate
that various aspects of the present disclosure can be
realized by any number of methods and apparatus con-
figured to perform the intended functions. For instance,
embodiments of one aspect are also applicable to anoth-
er aspect. Similarly, embodiments may be used in com-
bination unless stated otherwise. It should also be noted
that the accompanying drawing figures referred to herein
are not necessarily drawn to scale, but may be exagger-
ated to illustrate various aspects of the present disclo-
sure, and in that regard, the drawing figures should not
be construed as limiting.
[0026] Various embodiments of the storage bags, such
as, for example, cryopreservation bags, will now be de-
scribed in connection with the attached figures. In FIG.
1, an exemplary storage bag 10 is illustrated. In at least
one embodiment, the storage bag 10 is configured to
include or includes at least one therapeutic compound
therein. The storage bag 10 is formed of a composite
tube 11 having a handle end 14a and a port end 14b and
a front side 70 and a back side 71. Port end 14b has a
clamp 3 and ports 2 formed thereon. Ports 2 may be
formed by puncturing port end 14b. Specifically, before
composite tube 11 is formed, holes are punctured therein
and then a molded piece having ports 2 is attached to
the outside of composite tube 11. The subsequent steps
for forming the bag are then followed as described herein.
In at least one embodiment, a molded piece having ports
2 is provided and attached to the bag after formation of
the composite tube 11. Handle end 14a in this embodi-
ment has a handle 4 formed thereon.
[0027] At each end 14a and 14b, the composite tube
11 is folded to form a joint 15. Also at each end 14a and
14b, a discrete composite sheet 20 is disposed over joint
15 to form a lap seam over joint 15. As used herein, "joint"
means an interface that includes two abutting edges,
edges that are in near abutment, and edges that overlap;
"lap seam" means a seam having edges that overlap one
another; and "cryopreservation" means storage or pres-
ervation at cold temperatures below zero degrees centi-

grade (C).
[0028] Composite tube 11 is preferably formed by cre-
ating a tube of a sheet of composite material as illustrated
in FIG. 2. Composite tube 11 has inner surface 12, which
preferably comprises a higher melting polymer. Compos-
ite tube 11 also has outer surface 13, which is preferably
formed of a lower melting polymer. As used herein "high-
er melting polymer" means a polymer having a melting
point at least 30°C, preferably 50°C above the "lower
melting polymer," and "lower melting polymer" corre-
spondingly means a polymer having a melting point at
least 30°C, preferably 50°C below that of the higher melt-
ing polymer. Preferably, the higher melting polymer is a
non-melt-processable polymer such as polytetrafluor-
oethylene or a polyimide such as Kapton®, and the lower
melting polymer is a melt-processable polymer such as
fluorinated ethylene propylene ("FEP"). Composite tube
11 has a diameter D, dividing composite tube 11 into a
first half and a second half. Composite tube 11 is flattened
in a direction perpendicular to diameter D in order to form
a storage bag 10 containing at least one internal reservoir
therein.
[0029] The storage bags of the present disclosure pro-
vide the distinct advantages of enhanced leak protection
at the ends and corners of a storage bag by covering
joints with lap seams. An exemplary embodiment of this
disclosure is illustrated in FIG. 3. FIG. 3 is a depiction of
handle end 14a of composite tube 11. Handle end 14a
of composite tube 11 has an extension 18. Extension 18
is an extension of one-half of composite tube 11. Exten-
sion 18 is then divided into three sections 19a, 19b, and
19c. Sections 19a, 19b, and 19c have edges 30a, 30b,
and 30c as illustrated, respectively. Each of the three
sections 19a, 19b, and 19c are folded along fold line K,
as illustrated in FIGS. 3 and 4, such that edges 30a, 30b,
and 30c engage the other half of composite tube 11 to
form a first joint 15.
[0030] With reference to FIG. 4, a separate composite
sheet 20 having a first side 21b formed of a higher melting
polymer and a second side (not shown) formed of a lower
melting polymer is shown. Composite sheet 20 is dis-
posed over joint 15 to form a lap seam between compos-
ite sheet 20 and composite tube 11 over joint 15. In an
exemplary embodiment, composite sheet 20 is folded
such that it also forms a lap seam on the opposite side
of composite tube 11. FIG. 4 also illustrates edges 40a
and 40b of composite tube 11 after it is flattened.
[0031] In an alternative embodiment, two separate
composite sheets 20 may be used, one on each side of
composite tube 11, rather than folding over one compos-
ite sheet 20.
[0032] In any embodiment, the lower melting surface
(lower melting polymer) of composite sheet 20 bonds with
the lower melting surface (lower melting polymer) of com-
posite tube 11 in order create a lap seam over joint 15.
In this way, the outer surface comprising a lower melting
polymer of the composite tube 11 which forms the joint
15 is bonded, preferably melt-bonded, to the second side
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comprising a lower melting polymer of the composite
sheet to form the lap seam over joint 15. Thus, the outer
surface comprising a lower melting polymer of the com-
posite tube 11 which forms the joint 15 is in direct contact
with the second side comprising a lower melting polymer
of the composite sheet to form the lap seam over joint 15.
[0033] FIGS. 5-9 illustrate alternative embodiments
the storage bags described herein. FIG. 5 shows an ex-
tension 58 of one half of the composite tube, and partial
extensions 59 at the corners of the other half of the com-
posite tube, all of which are folded over fold line B, which
is shown in the folded configuration in FIG. 6. Thus, ex-
tension 58 and partial extensions 59 when folded over
fold line B have an inner surface of higher melting polymer
which is in contact with the outer surface of lower melting
polymer of the other half of the composite tube (in the
area of overlap). The extension 58 and partial extensions
59 when folded over line B have an outer surface of lower
melting polymer in the area of overlap. This outer surface
of lower melting polymer can be bonded to the second
side comprising a lower melting polymer of the composite
sheet in the lap seam over the joint. A similar arrange-
ment applies to extensions 78, 98, 128 and 159 disclosed
below and the corresponding composite sheets.
[0034] FIG. 7 shows extension 78 of one half of the
composite tube, which is folded over fold line C and cov-
ered with discrete composite sheet 20 as shown in FIG.
8. FIG. 9 shows extension 98 of a particular shape having
tabs 99 thereon. Tabs 99 are folded along fold lines X,
and extension 98 is folded around fold lie E and covered
with discrete composite sheet 20 as shown in FIGS. 10
and 11. FIG. 12 shows extension 128 of one-half of the
composite tube and extension 128a of the other half of
the composite tube, which together define corners 129.
Corners 129 are folded over fold lines F, and the exten-
sions are then folded over fold line G as shown in FIGS.
13 and 14. FIG. 15 shows extension 158 of one-half of
the composite tube shaped to define corners 159 of the
other half of the composite tube. Corners 159 are folded
around fold lines H, and the extension is folded over fold
line J and covered with discrete composite sheet 20 as
shown in FIG. 16.
[0035] Although not specifically illustrated herein, port
end 14b of storage bag 10 is provided with a lap seam
over a joint in similar fashion as described above in con-
nection with handle end 14a. In so doing, a slit is prefer-
ably formed in extension 18 on port end 14b in order to
facilitate attachment of ports 2. Handle 4 and clamp 3
may be formed by any conventional method as is known
in the art.
[0036] The storage bags of the present disclosure may
be used to store and/or transport different therapeutic
compounds including, but not limited to, drugs and bio-
logics such as Coagulation Factors, Cytokines, Epige-
netic protein families, Growth Factors, Hormones, Pep-
tides, Signal Transduction molecules, and mutations
thereof; also including Amino Acids, Vaccines and/or
combinations thereof. Therapeutic compounds further in-

clude antibodies, antisense, and RNA interference made
to the above biologics, and their target receptors and
mutations thereof as well as viral and non-viral vectors
and combinations thereof. The viral vectors and non-viral
vectors may contain genetic material (e.g., DNA or RNA).
Additional therapeutic compounds include , but are not
limited to, materials used for Gene Therapy and Primary
and Embryonic Stem Cells and other cell types including,
but not limited to, T-cells. Also included in the therapeutic
compounds are antibodies, antisense, RNA interference
to Protein Kinases, Esterases, Phosphatases, Ion chan-
nels, Proteases, structural proteins, membrane transport
proteins, nuclear hormone receptors and combinations
thereof. Additionally it is to be understood that at least
one of the therapeutic compounds identified herein is
meant to include one therapeutic compound or two or
more therapeutic compounds listed in this disclosure and
are considered to be within the purview of the present
disclosure.
[0037] Examples of viral vectors include but are not
limited to, AAV (such as AAV-MeCP2; AAV1; AAV5; Dual
AAV9; AAV8, AAV9; AAVrh10, and AAVhu37); Adeno-
virus (such as Ad-SYE; AdSur-SYE; Ad5/3-MDA7/IL-24;
Ad-SB; Ad-CRISPR; and oncolytic Ad); Alphaviruses
(such as SFV; and M1); Flaviviruses (such as Kunjin;
West Nile; and Dengue virus); Herpes simplex (such as
HSV; HSV1; HSV2; HSV-1; HF10; and Oncolytic HSV-
2); Lentiviruses (such as HIV-1; and HIV-2); Measles vi-
rus (such as MV-Edm); Newcastle disease virus (NDV)
(such as NDV90; and NDV Anhinga); Picornaviruses
(such as Coxsackievirus; CVB3; CAV21; and EV1); Pox-
viruses (such as PANVAC; VV; VV-GLV-1h153; and
CPXV); Retroviruses (such as GRV); Rhabdoviruses
(such as VSV). Additional viral vectors that could be used
in combination with the storage bags of this disclosure
include viral vectors in clinical trials, such as, for example,
AAV-FVIII/FIX; Lenti-FVIII; Lenti-FIX; Enadenotucirev;
HSV HF10; HSV HF10; Toca 511; Toca 511/FC; HSV
G207; HSV G207; Gamma RV; MV-NIS; Oncolytic VV;
LipoSFV-IL12; PANVAC-VF; NDV-TAA; VEE-PSMA;
CVA21; CVA21 + PLMab; LipoSFV-IL12; NDV PV701;
and Lenti-hCEF-CT.
[0038] Examples of Coagulation Factors include, but
are not limited to: Fibrinogen, Prothrombin, Factor I, Fac-
tor V, Factor X, Factor VII, Factor VIII, Factor XI, Factor
XIII, Protein C, Platelets, Thromboplastin, and Co-factor
of VIIa.
[0039] Examples of Cytokines include, but are not lim-
ited to: Lymphokines, Interleukins, Chemokines, Monok-
ines, Interferons, and Colony stimulating factors.
[0040] Examples of Epigenetic protein families in-
clude, but are not limited to: ATPase family AAA domain-
containing protein 2 (ATAD2A), ATPase family - AAA do-
main containing 2B (ATAD2B), ATPase family AAA do-
main containing - 2B (ATAD2B), bromodomain adjacent
to zinc finger domain - 1A (BAZ1A), bromodomain adja-
cent to zinc finger domain - 1B (BAZ1B), bromodomain
adjacent to zinc finger domain - 2A (BAZ2A), bromodo-
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main adjacent to zinc finger domain - 2A (BAZ2A), bro-
modomain adjacent to zinc finger domain - 2B (BAZ2B),
bromodomain-containing protein 1 (BRD1), Bromodo-
main containing protein 2 - 1st bromodomain (BRD2),
Bromodomain containing protein 2 - 1st & 2nd bromodo-
mains (BRD2), bromodomain-containing protein 2 iso-
form 1 - bromodomain 2 (BRD2(2)), bromodomain-con-
taining protein 3 - bromodomain 1 (BRD3(1)), Bromodo-
main-containing protein 3 - 1st bromodomain (BRD3),
Bromodomain-containing protein 3 - 1st & 2nd bromodo-
mains (BRD3), bromodomain-containing protein 3 - bro-
modomain 2 (BRD3(2)), Bromodomain containing pro-
tein 4 - 1st bromodomain (BRD4), bromodomain-contain-
ing protein 4 isoform long - bromodomains 1 and 2
(BRD4(1 -2)), bromodomain-containing protein 4 isoform
long - bromodomain 2 (BRD4(2)), bromodomain-contain-
ing protein 4 isoform short (BRD4(full-length -short-iso.)),
Bromodomain containing protein 7 (BRD7), bromodo-
main containing 8 - bromodomain 1 (BRD8(1)), bromo-
domain containing 8 - bromodomain 2 (BRD8(2)), bro-
modomain-containing protein 9 isoform 1 (BRD9), Bro-
modomain containing testis-specific - 1st bromodomain
(BRDT), Bromodomain containing testis-specific - 1st &
2nd bromodomains (BRDT), bromodomain testis-specif-
ic protein isoform b - bromodomain 2 (BRDT(2)), bromo-
domain and PHD finger containing - 1 (BRPF1), bromo-
domain and PHD finger containing - 3 (BRPF3), bromo-
domain and PHD finger containing - 3 (BRPF3), Bromo-
domain and WD repeat-containing 3 - 2nd bromodomain
(BRWD3(2)), Cat eye syndrome critical region protein 2
(CECR2), CREB binding protein (CREBBP), E1A binding
protein p300 (EP300), EP300 (EP300), nucleosome-re-
modeling factor subunit BPTF isoform 1 (FALZ), Nucle-
osome-remodeling factor subunit BPT (FALZ), Euchro-
matic histone-lysine N-methyltransferase 2 (EHMT2),
Histone Acetyltransferase - KAT2A (GCN5L2), Euchro-
matic histone-lysine N-methyltransferase 1 (EHMT1),
Histone-lysine N-methyltransferase MLL (MLL), Polybro-
mo 1 - 1st bromodomain (PB1(1)), Polybromo 1-2nd bro-
modomain (PB1(2)), polybromo 1 - bromodomain 2
(PBRM1(2)), polybromo 1-bromodomain 5 (PBRM1(5)),
Histone acetyltransferase KAT2B (PCAF), PH-interact-
ing protein - 1st bromodomain (PHIP(1)), PH-interacting
protein - 2nd bromodomain (PHIP(2)), Protein kinase C-
binding protein 1 (PRKCBP1), Protein arginine N-meth-
yltransferase 3 (PRMT3), SWI/SNF related - matrix as-
sociated - actin dependent regulator of chromatin - sub-
family a - member 2 (SMARCA2), SWI/SNF related - ma-
trix associated - actin dependent regulator of chromatin
- subfamily a - member 4 (SMARCA4), Nuclear body pro-
tein - SP110 (SP110), Nuclear body protein - SP140
(SP140), Transcription initiation factor TFIID subunit 1
(TAF1(1 -2)), TAF1 RNA polymerase II - TATA box bind-
ing protein (TBP)-associated factor - 250kDa-bromodo-
main 2 (TAF1(2)), Transcription initiation factor TFIID
subunit 1-like - 1st bromodomain (TAF1L(1)), Transcrip-
tion initiation factor TFIID subunit 1-like - 2nd bromodo-
main (TAF1L(2)), tripartite motif containing 24

(TRIM24(Bromo.)), tripartite motif containing 24
(TRIM24(PHD -Bromo.)), E3 ubiquitin-protein ligase
TRIM33 (TRIM33), tripartite motif containing 33
(TRIM33(PHD -Bromo.)), WD repeat 9 - 1st bromodo-
main (WDR9(1)), and WD repeat 9 - 2nd bromodomain
(WDR9(2)).
[0041] Examples of growth factors include, but are not
limited to: nerve growth factor (NGF), vascular endothe-
lial growth factor (VEGF), platelet-derived growth factor
(PDGF), C-fos-induced growth factor (FIGF), platelet-ac-
tivating factor (PAF), transforming growth factor beta
(TGF-β), bone morphogenetic proteins (BMPs), Activin,
inhibin, fibroblast growth factors (FGFs), granulocyte-
colony stimulating factor (G-CSF), granulocyte-macro-
phage colony stimulating factor (GM-CSF), glial cell line-
derived neurotrophic factor (GDNF), growth differentia-
tion factor-9 (GDF9), epidermal growth factor (EGF),
transforming growth factor-a (TGF- α), growth factor
(KGF), migration-stimulating factor (MSF), hepatocyte
growth factor-like protein (HGFLP), hepatocyte growth
factor (HGF), hepatoma-derived growth factor (HDGF),
and Insulin-like growth factors.
[0042] Examples of Hormones include, but are not lim-
ited to: Amino acid derived (such as melatonin and thy-
roxine), Thyrotropin-releasing hormone, Vasopressin,
Insulin, Growth Hormones, Glycoprotein Hormones,
Luteinizing Hormone, Follicle-stimulating Hormone, Thy-
roid-stimulating hormone, Eicosanoids, Arachidonic ac-
id, Lipoxins, Prostaglandins., Steroid, Estrogens, Testo-
sterone, Cortisol, and Progestogens.
[0043] Examples of Proteins and Peptides and Signal
Transduction molecules include, but are not limited to:
Ataxia Telangiectasia Mutated, Tumor Protein p53,
Checkpoint kinase 2, breast cancer susceptibility protein,
Double-strand break repair protein, DNA repair protein
RAD50, Nibrin, p53-binding protein, Mediator of DNA
damage checkpoint protein, H2A histone family member
X, Microcephalin, C-terminal-binding protein 1, Structural
maintenance of chromosomes protein 1A, Cell division
cycle 25 homolog A (CDC25A), forkhead box O3 (fork-
head box O3), nuclear factor of kappa light polypeptide
gene enhancer in B-cells inhibitor, alpha (NFKBIA), nu-
clear factor (erythroid-derived 2)-like 2 (NFE2L2), Natri-
uretic peptide receptor A (NPR1), Tumor necrosis factor
receptor superfamily, member 11a (TNFRSF11A), v-rel
reticuloendotheliosis viral oncogene homolog A (avian)
(RELA), Sterol regulatory element binding transcription
factor 2 (SREBF2), CREB regulated transcription coac-
tivator 1 (CRTC1), CREB regulated transcription coacti-
vator 2 (CRTC2), X-box binding protein 1 (XBP1), and
Catenin beta 1 (cadherin-associated protein or
CTNNB1).
[0044] Examples of G Protein-Coupled Receptors
(GPCR) include, but are not limited to: Adenosine recep-
tor family, Adrenergic receptor family, Angiotensin II re-
ceptor, Apelin receptor, Vasopressin receptor family,
Brain-specific angiogenesis inhibitor family, Bradykinin
receptor family, Bombesin receptor family, Complement
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component 3a receptor 1, Complement component 5a
receptor 1, Calcitonin receptor family, Calcitonin recep-
tor-like family, Calcium-sensing receptor, Cholecystoki-
nin A receptor (CCK1), Cholecystokinin B receptor
(CCK2), Chemokine (C-C motif) receptor family, Sphin-
gosine 1-phosphate receptor family, Succinic receptor,
Cholinergic receptor family. Chemokine-like receptor
family, Cannabinoid receptor family, Corticotropin re-
leasing hormone receptor family, prostaglandin D2 re-
ceptor, Chemokine C-X3-C receptor family, Chemokine
(C-X-C motif) receptor family, Burkitt lymphoma receptor,
Chemokine (C-X-C motif) receptor family, Cysteinyl leu-
kotriene receptor 2 (CYSLT2), chemokine receptor (FY),
Dopamine receptor family, G protein-coupled receptor
183 (GPR183), Lysophosphatidic acid receptor family,
Endothelin receptor family, Coagulation factor II
(thrombin) receptor family, Free fatty acid receptor family,
Formylpeptide receptor family, Follicle stimulating hor-
mone receptor (FSHR), gamma-aminobutyric acid
(GABA) B receptor, Galanin receptor family, Glucagon
receptor, Growth hormone releasing hormone receptor
(GHRH), Ghrelin receptor (ghrelin), Growth hormone
secretagogue receptor 1b (GHSR1b), Gastric inhibitory
polypeptide receptor (GIP), Glucagon-like peptide recep-
tor family, Gonadotropin-releasing hormone receptor
(GnRH), pyroglutamylated RFamide peptide receptor
(QRFPR), G protein-coupled bile acid receptor 1 (GPBA),
Hydroxycarboxylic acid receptor family, Lysophosphatid-
ic acid receptor 4 (LPA4) Lysophosphatidic acid receptor
5 (GPR92), G protein-coupled receptor 79 pseudogene
(GPR79), Hydroxycarboxylic acid receptor 1 (HCA1), G-
protein coupled receptor (C5L2, FFA4, FFA4, FFA4,
GPER, GPR1, GPR101, GPR107, GPR119, GPR12,
GPR123, GPR132, GPR135, GPR139, GPR141,
GPR142, GPR143, GPR146, GPR148, GPR149,
GPR15, GPR150, GPR151, GPR152, GPR157,
GPR161, GPR162, GPR17, GPR171, GPR173,
GPR176, GPR18, GPR182, GPR20, GPR22, GPR25,
GPR26, GPR27, GPR3, GPR31, GPR32, GPR35,
GPR37L1, GPR39, GPR4, GPR45, GPR50, GPR52,
GPR55, GPR6, GPR61, GPR65, GPR75, GPR78,
GPR83, GPR84, GPR85, GPR88, GPR97, TM7SF1),
Metabotropic glutamate receptor family, Gastrin releas-
ing peptide receptor (BB2), Orexin receptor family, His-
tamine receptor family, 5-hydroxytryptamine receptor
family, KISS1-derived peptide receptor (kisspeptin), Leu-
cine-rich repeat-containing G protein-coupled receptor
family, horiogonadotropin receptor (LH), Leukotriene B4
receptor (BLT1), Adenylate Cyclase Activating Polypep-
tide 1 Receptor 1 (mPAC1), Motilin receptor, Melanocor-
tin receptor family, Melanin concentrating hormone re-
ceptor 1 (MCH1), Neuropeptide Y1 receptor (Y1), Neu-
ropeptide Y2 receptor (NPY2R), Opioid receptor family,
Oxytocin receptor (OT), P2Y Purinoceptor 12 (mP2Y12),
P2Y Purinoceptor 6 (P2Y6), Pancreatic polypeptide re-
ceptor family, Platelet-activating factor receptor family,
Prostaglandin E receptor family, Prostanoid IP1 receptor
(IP1), MAS-related GPR, member family, Rhodopsin

(Rhodopsin), Relaxin family peptide receptor family, So-
matostatin receptor family, Tachykinin receptor family,
Melatonin receptor family, Urotensin receptor family, Va-
soactive intestinal peptide receptor 1 (mVPAC1), Neu-
romedin B Receptor (BB1), Neuromedin U receptor 1
(NMU1), Neuropeptides B/W receptor family, Neuropep-
tide FF receptor 1 (NPFF1), neuropeptide S receptor 1
(NPS receptor), Neuropeptide Y receptor family, Neuro-
tensin receptor 1 (NTS1), Opsin 5 (OPN5), Opioid recep-
tor-like receptor (NOP), Oxoeicosanoid (OXE) receptor
1 (OXE), Oxoglutarate (alpha-ketoglutarate) receptor 1
(OXGR1), Purinergic receptor family, Pyrimidinergic re-
ceptor family, Prolactin releasing hormone receptor
(PRRP), Prokineticin receptor family, Platelet activating
receptor (PAF), Prostaglandin F receptor family, Pros-
taglandin I2 (prostacyclin) receptor family, Parathyroid
hormone receptor family, muscarinic acetylcholine re-
ceptors (such as rM4), Prostanoid DP2 receptor
(rGPR44), Prokineticin receptor family, Relaxin family
peptide receptor family, Secretin receptor (secretin),
Frizzled class receptor (Smoothened), trace amine as-
sociated receptor family, Tachykinin family, Thrombox-
ane A2 receptor (TP), Thyrotropin-releasing hormone re-
ceptor (TRH1), and Thyroid Stimulating Hormone Re-
ceptor (TSH).
[0045] Examples of nuclear hormone receptors in-
clude, but are not limited to: Androgen receptor (AR),
Estrogen related receptor alpha (ESRRA), Estrogen re-
ceptor 1 (ESR1), Nuclear receptor subfamily 1 - group H
- member 4 (NR1H4), Nuclear receptor subfamily 3 -
group C - member 1 (glucocorticoid receptor) (NR3C1),
Nuclear receptor subfamily 1 - group H - member 3 (Liver
X receptor α) (NR1H3), Nuclear receptor subfamily 1 -
group H - member 2 (Liver X receptor β) (NR1H2), Nu-
clear receptor subfamily 1 - group H - member 2 (Liver
X receptor β) (NR1H2), Nuclear receptor subfamily 3 -
group C - member 2 (Mineralcorticoid receptor) (NR3C2),
Peroxisome Proliferator Activated Receptor alpha (PPA-
RA), Peroxisome Proliferator Activated Receptor gamma
(PPARG), Peroxisome Proliferator Activated Receptor
delta (PPARD), Progesterone receptor α (PGR), Proges-
terone receptor β (PGR), Retinoic acid receptor - alpha
(RARA), Retinoic acid receptor - beta (RARB), Retinoid
X receptor - alpha (RXRA), Retinoid X receptor - gamma
(RXRG), Thyroid hormone receptor - alpha (THRA), Thy-
roid hormone receptor - beta (THRB), Retinoic acid-re-
lated orphan receptor, Liver X receptor, Farnesoid X re-
ceptor, Vitamin D receptor, Pregnane X receptor, Con-
stitutive androstane receptor, Hepatocyte nuclear factor
4, Oestrogen receptor, Oestrogen-related receptor, Glu-
cocortioic receptor, and Nerve growth factor-induced-B,
Germ cell nuclear factor.
[0046] Examples of membrane transport proteins in-
clude, but are not limited to: ATP-binding cassette (ABC)
superfamily, solute carrier (SLC) superfamily, multidrug
resistance protein 1 (P-glycoprotein), organic anion
transporter 1, and proteins such as EAAT3, EAAC1,
EAAT1, GLUT1, GLUT2, GLUT9, GLUT10, rBAT, AE1,
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NBC1, KNBC, CHED2, BTR1, NABC1, CDPD, SGLT1,
SGLT2, NIS, CHT1, NET, DAT, GLYT2, CRTR, B0AT1,
SIT1, XT3, y+LAT1, BAT1, NHERF1, NHE6, ASBT,
DMT1, DCT1, NRAMP2, NKCC2, NCC, KCC3, NACT,
MCT1, MCT8, MCT12, SLD, VGLUT3, THTR1, THTR2,
PIT2, GLVR2, OCTN2, URAT1, NCKX1, NCKX5, CIC,
PiC, ANT1, ORNT1, AGC1, ARALAR, Citrin, STLN2,
aralar2, TPC, MUP1, MCPHA, CACT, GC1, PHC, DTD,
CLD, DRA, PDS, Prestin, TAT1, FATP4, ENT3, ZnT2,
ZnT10, AT1, NPT2A, NPT2B, HHRH, CST, CDG2F,
UGAT, UGTL, UGALT, UGT1, UGT2, FUCT1, CDG2C,
NST, PAT2, G6PT1, SPX4, ZIP4, LIV4, ZIP13, LZT-Hs9,
FPN1, MTP1, IREG1, RHAG, AIM1, PCFT, FLVCR1,
FLVCR2, RFT1, RFT2, RFT3, OATP1B1, OATP1B3,
and OATP2A1.
[0047] Examples of structural proteins include, but are
not limited to: tubulin, heat shock protein, Microtubule-
stabilizing proteins, Oncoprotein 18, stathmin, kinesin-8
and kinesin-14 family, Kip3, and Kif18A.
[0048] Examples of proteases include, but are not lim-
ited to ADAM (a disintegrin and metalloprotease) family.
[0049] Examples of Protein kinases include, but are
not limited to: AP2 associated kinase, Homo sapiens ABL
proto-oncogene 1 - non-receptor tyrosine-protein kinase
family, c-abl oncogene 1 receptor tyrosine kinase family,
v-abl Abelson murine leukemia viral oncogene homolog
2, activin A receptor family, chaperone - ABC1 activity of
bc1 complex homolog (S. pombe) (ADCK3), aarF domain
containing kinase 4 (ADCK4), v-akt murine thymoma viral
oncogene homolog family, anaplastic lymphoma recep-
tor tyrosine kinase family, protein kinase A family, protein
kinase B family, ankyrin repeat and kinase domain con-
taining 1 (ANKK1), NUAK family - SNF1-like kinase, mi-
togen-activated protein kinase kinase kinase family au-
rora kinase A (AURKA), aurora kinase B (AURKB), au-
rora kinase C (AURKC), AXL receptor tyrosine kinase
(AXL), BMP2 inducible kinase (BIKE), B lymphoid tyro-
sine kinase (BLK), bone morphogenetic protein receptor
family, BMX non-receptor tyrosine kinase (BMX), v-raf
murine sarcoma viral oncogene homolog B1 (BRAF),
protein tyrosine kinase 6 (BRK), BR serine/threonine ki-
nase family, Bruton agammaglobulinemia tyrosine ki-
nase (BTK), calcium/calmodulin-dependent protein ki-
nase family, cyclin-dependent kinase family, cyclin-de-
pendent kinase-like family, CHK1 checkpoint homolog
(S. pombe) (CHEK1), CHK2 checkpoint homolog (S.
pombe) (CHEK2), Insulin receptor, isoform A (INSR), In-
sulin receptor, isoform B (INSR), rho-interacting ser-
ine/threonine kinase (CIT), v-kit Hardy-Zuckerman 4 fe-
line sarcoma viral oncogene homolog (KIT), CDC-Like
Kinase family - Hepatocyte growth factor receptor (MET),
Proto-oncogene tyrosine-protein kinase receptor, colo-
ny-stimulating factor family receptor, c-src tyrosine ki-
nase (CSK), casein kinase family, megakaryocyte-asso-
ciated tyrosine kinase (CTK), death-associated protein
kinase family, doublecortin-like kinase family, discoidin
domain receptor tyrosine kinase, dystrophia myotonica-
protein kinase (DMPK), dual-specificity tyro-

sine-(Y)-phosphorylation regulated kinase family, epi-
dermal growth factor receptor family, eukaryotic transla-
tion initiation factor 2-alpha kinase 1 (EIF2AK1), EPH
receptor family, Ephrin type-A receptor family, Ephrin
type-B receptor family, v-erb-b2 erythroblastic leukemia
viral oncogene homolog family, mitogen-activated pro-
tein kinase family, endoplasmic reticulum to nucleus sig-
naling 1 (ERN1), PTK2 protein tyrosine kinase 2 (FAK),
fer (fps/fes related) tyrosine kinase (FER). feline sarcoma
oncogene (FES), Fibroblast growth factor receptor fam-
ily, Gardner-Rasheed feline sarcoma viral (v-fgr) onco-
gene homolog (FGR), fms-related tyrosine kinase family,
Fms-related tyrosine kinase family, fyn-related kinase
(FRK), FYN oncogene related to SRC, cyclin G associ-
ated kinase (GAK), eukaryotic translation initiation factor
2 alpha kinase, Growth hormone receptor. G protein-cou-
pled receptor kinase 1 (GRK1), G protein-coupled recep-
tor kinase family, glycogen synthase kinase family, germ
cell associated 2 (haspin) (HASPIN), Hemopoietic cell
kinase (HCK), homeodomain interacting protein kinase
family, mitogen-activated protein kinase kinase kinase
kinase family, hormonally up-regulated Neu-associated
kinase (HUNK), intestinal cell (MAK-like) kinase (ICK),
Insulin-like growth factor 1 receptor (IGF1R), conserved
helix-loop-helix ubiquitous kinase (IKK-alpha), inhibitor
of kappa light polypeptide gene enhancer in B-cells - ki-
nase beta family, insulin receptor (INSR), insulin recep-
tor-related receptor (INSRR), interleukin-1 receptor-as-
sociated kinase family, IL2-inducible T-cell kinase (ITK),
Janus kinase family, Kinase Insert Domain Receptor, v-
kit Hardy-Zuckerman 4 feline sarcoma viral oncogene
homolog, lymphocyte-specific protein tyrosine kinase
(LCK), LIM domain kinase family, serine/threonine ki-
nase family leucine-rich repeat kinase family, v-yes-1
Yamaguchi sarcoma viral related oncogene homolog
(LYN), male germ cell-associated kinase (MAK);
MAP/microtubule affinity-regulating kinase family such
as microtubule associated serine/threonine kinase fam-
ily, maternal embryonic leucine zipper kinase, c-mer pro-
to-oncogene tyrosine kinase (MERTK), met proto-onco-
gene (hepatocyte growth factor receptor), MAP kinase
interacting serine/threonine kinase family, myosin light
chain kinase family, mixed lineage kinase domain-like
protein isoform, CDC42 binding protein kinase family,
serine/threonine kinase family, macrophage stimulating
1 receptor (c-met-related tyrosine kinase) (MST1R),
mechanistic target of rapamycin (serine/threonine ki-
nase) (MTOR), muscle- skeletal- receptor tyrosine ki-
nase (MUSK), myosin light chain kinase family, NIMA
(never in mitosis gene a)-related kinase family, ser-
ine/threonine-protein kinase NIM1 (NIM1), nemo-like ki-
nase (NLK), oxidative-stress responsive 1 (OSR1), p21
protein (Cdc42/Rac)-activated kinase family, PAS do-
main containing serine/threonine kinase, Platelet-de-
rived growth factor receptor family, 3-phosphoinositide
dependent protein kinase-1 (PDPK1), Calcium-depend-
ent protein kinase 1, phosphorylase kinase gamma fam-
ily, Phosphatidylinositol 4, 5-bisphosphate 3-kinase,
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phosphoinositide-3-kinase family, phosphatidylinositol
4-kinase family. phosphoinositide kinase, FYVE finger
containing, Pim-1 oncogene (PIM1), pim-2 oncogene
(PIM2), pim-3 oncogene (PIM3), phosphatidylinositol-4-
phosphate 5-kinase family, phosphatidylinositol-5-phos-
phate 4-kinase family protein kinase, membrane associ-
ated tyrosine/threonine 1 (PKMYT1), protein kinase N
family, polo-like kinase family, protein kinase C family,
protein kinase D family, cGMP-dependent protein kinase
family, eukaryotic translation initiation factor 2-alpha ki-
nase 2 (PRKR), X-linked protein kinase (PRKX), Prolac-
tin receptor (PRLR), PRP4 pre-mRNA processing factor
4 homolog B (yeast) (PRP4), PTK2B protein tyrosine ki-
nase 2 beta (PTK2B), SIK family kinase 3 (QSK), v-raf-
1 murine leukemia viral oncogene homolog 1 (RAF1),
Neurotrophic tyrosine kinase receptor type family, recep-
tor (TNFRSF)-interacting serine-threonine kinase family,
dual serine/threonine and tyrosine protein kinase
(RIPK5), Rho-associated, coiled-coil containing protein
kinase family, c-ros oncogene 1, receptor tyrosine kinase
(ROS1), ribosomal protein S6 kinase family, SH3-binding
domain kinase 1 (SBK1), serum/glucocorticoid regulated
kinase family, Putative uncharacterized serine/threo-
nine-protein kinase (Sugen kinase 110) (SgK110), salt-
inducible kinase family, SNF related kinase (SNRK), src-
related kinase, SFRS protein kinase family; Spleen tyro-
sine kinase (SYK) such as TAO kinase family; TANK-
binding kinase 1 (TBK1) such as tec protein tyrosine ki-
nase (TEC), testis-specific kinase 1 (TESK1), transform-
ing growth factor, beta receptor family, tyrosine kinase
with immunoglobulin-like and EGF-like domains 1 (TIE1),
TEK tyrosine kinase, endothelial (TIE2), Angiopoietin-1
receptor (Tie2), tousled-like kinase family, TRAF2 and
NCK interacting kinase (TNIK), non-receptor tyrosine ki-
nase family, TNNI3 interacting kinase (TNNI3K), tran-
sient receptor potential cation channel, testis-specific
serine kinase family, TTK protein kinase (TTK), TXK ty-
rosine kinase (TXK), Tyrosine kinase 2 (TYK2), TYRO3
protein tyrosine kinase (TYRO3), unc-51-like kinase fam-
ily, phosphatidylinositol 3-kinase, vaccinia related kinase
2 (VRK2), WEE1 homolog family, WNK lysine deficient
protein kinase family, v-yes-1 Yamaguchi sarcoma viral
oncogene homolog 1 (YES), sterile alpha motif and leu-
cine zipper containing kinase AZK (ZAK), and zeta-chain
(TCR) associated protein kinase 70kDa (ZAP70).
[0050] Cell therapy using cells that are derived prima-
rily from: endoderm such as Exocrine secretory epithelial
cells and Hormone-secreting cells; ectoderm such as
Keratinizing epithelial cells, Wet stratified barrier epithe-
lial cells, Sensory transducer cells, Autonomic neuron
cells, Sense organ and peripheral neuron supporting
cells, Central nervous system neurons and glial cells,
Lens cells; mesoderm such as Metabolism and storage
cells, Barrier function cells (lung, gut, exocrine glands
and urogenital tract), Extracellular matrix cells, Contrac-
tile cells, Blood and immune system cells, Germ cells,
Nurse cell, Interstitial cells and combinations thereof. Ad-
ditionally in the scope of the invention are cells that are

genetically, chemically or physically altered or otherwise
modified.
[0051] Examples of Exocrine secretory epithelial cells
include but are not limited to: Salivary gland mucous cell,
Salivary gland number 1, Von Ebner’s gland cell in
tongue, Mammary gland cell, Lacrimal gland cell, Ceru-
minous gland cell in ear, Eccrine sweat gland dark cell,
Eccrine sweat gland clear cell, Apocrine sweat gland cell,
Gland of Moll cell in eyelid, Sebaceous gland cell, Bow-
man’s gland cell in nose, Brunner’s gland cell in duode-
num, Seminal vesicle cell, Prostate gland cell, Bulboure-
thral gland cell, Bartholin’s gland cell, Gland of Littre cell,
Uterus endometrium cell, Isolated goblet cell of respira-
tory and digestive tracts, Stomach lining mucous cell,
Gastric gland zymogenic cell, Gastric gland oxyntic cell,
Pancreatic acinar cell, Paneth cell of small intestine, Type
II pneumocyte of lung, and Clara cell of lung; Hormone-
secreting cells including, but not limited to: Anterior pitu-
itary cells, Intermediate pituitary cell, Magnocellular neu-
rosecretory cells, Gut and respiratory tract cells, Thyroid
gland cells, Parathyroid gland cells, Adrenal gland cells,
Leydig cell of testes secreting testosterone, Theca inter-
na cell of ovarian follicle secreting estrogen, Corpus lu-
teum cell of ruptured ovarian follicle secreting progester-
one, Juxtaglomerular cell, Macula densa cell of kidney,
Peripolar cell of kidney, Mesangial cell of kidney, and
Pancreatic islets; Keratinizing epithelial cells including,
but not limited to: Epidermal keratinocyte, Epidermal ba-
sal cell, Keratinocyte of fingernails and toenails, Nail bed
basal cell, Medullary hair shaft cell, Cortical hair shaft
cell, Cuticular hair shaft cell, Cuticular hair root sheath
cell, Hair root sheath cell of Huxley’s layer, Hair root
sheath cell of Henle’s layer, External hair root sheath cell,
and Hair matrix cell; Wet stratified barrier epithelial cells
including, but not limited to: Surface epithelial cell of strat-
ified squamous epithelium and basal cell of epithelia of
cornea, tongue, oral cavity, esophagus, anal canal, distal
urethra and vagina, and Urinary epithelium cell; Sensory
transducer cells including, but not limited to: Auditory in-
ner hair cell of organ of Corti, Auditory outer hair cell of
organ of Corti, Basal cell of olfactory epithelium, Cold-
sensitive primary sensory neurons, Heat-sensitive pri-
mary sensory neurons, Merkel cell of epidermis, Olfac-
tory receptor neuron, Pain-sensitive primary sensory
neurons, Photoreceptor cells of retina in eye, Proprio-
ceptive primary sensory neurons, Touch-sensitive prima-
ry sensory neurons, Type I carotid body cell, Type II ca-
rotid body cell, Type I hair cell of vestibular system of
ear, Type II hair cell of vestibular system of ear, and Type
I taste bud cell; Autonomic neuron cells including, but not
limited to: Cholinergic neural cell, Adrenergic neural cell,
and Peptidergic neural cell; Sense organ and peripheral
neuron supporting cells including, but not limited to: Inner
pillar cell of organ of Corti, Outer pillar cell of organ of
Corti, Inner phalangeal cell of organ of Corti, Outer
phalangeal cell of organ of Corti, Border cell of organ of
Corti, Hensen cell of organ of Corti, Vestibular apparatus
supporting cell, Taste bud supporting cell, Olfactory ep-
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ithelium supporting cell, Schwann cell, Satellite glial cell,
and Enteric glial cell; Central nervous system neurons
and glial cells including, but not limited to: Astrocyte, Neu-
ron cells, Oligodendrocyte, and Spindle neuron; Lens
cells including, but not limited to: Anterior lens epithelial
cell, and Crystallin-containing lens fiber cell; Metabolism
and storage cells including, but not limited to: Adipocytes,
and Liver lipocyte; Barrier function cells including, but not
limited to: Kidney parietal cell, Kidney glomerulus podo-
cyte, Kidney proximal tubule brush border cell, Loop of
Henle thin segment cell, Kidney distal tubule cell, Kidney
collecting duct cell, Principal cells, Intercalated cells,
Type I pneumocyte, Pancreatic duct cell, Nonstriated
duct cell, Principal cell, Intercalated cell, Duct cell, Intes-
tinal brush border cell, Exocrine gland striated duct cell,
Gall bladder epithelial cell, Ductulus efferens nonciliated
cell, Epididymal principal cell, and Epididymal basal cell;
Extracellular matrix cells including, but not limited to:
Ameloblast epithelial cell, Planum semilunatum epithelial
cell of vestibular system of ear, Organ of Corti interdental
epithelial cell, Loose connective tissue fibroblasts, Cor-
neal fibroblasts, Tendon fibroblasts, Bone marrow retic-
ular tissue fibroblasts, Other nonepithelial fibroblasts,
Pericyte, Nucleus pulposus cell of intervertebral disc, Ce-
mentoblast/cementocyte, Odontoblast/odontocyte, Hya-
line cartilage chondrocyte, Fibrocartilage chondrocyte,
Elastic cartilage chondrocyte, Osteoblast/osteocyte, Os-
teoprogenitor cell, Hyalocyte of vitreous body of eye,
Stellate cell of perilymphatic space of ear, Hepatic stel-
late cell, and Pancreatic stelle cell; Contractile cells in-
cluding, but not limited to: Skeletal muscle cell, Satellite
cell, Heart muscle cells, Smooth muscle cell, Myoepithe-
lial cell of iris, and Myoepithelial cell of exocrine glands;
Blood and immune system cells including, but not limited
to: Erythrocyte, Megakaryocyte, Monocyte, Connective
tissue macrophage, Epidermal Langerhans cell, Osteo-
clast, Dendritic cell, Microglial cell, Neutrophil granulo-
cyte, Eosinophil granulocyte, Basophil granulocyte, Hy-
bridoma cell, Mast cell, Helper T cell, Suppressor T cell,
Cytotoxic T cell, Natural Killer T cell, B cell, Natural killer
cell, Reticulocyte, Stem cells, and committed progenitors
for the blood and immune system; Germ cells including,
but not limited to: Oogonium/Oocyte, Spermatid, Sper-
matocyte, Spermatogonium cell, and Spermatozoon;
Nurse cell including, but not limited to: Ovarian follicle
cell, and Sertoli cell, Thymus epithelial cell; Interstitial
cells including, but not limited to: Interstitial kidney cells
and any combination of the foregoing.
[0052] Non-limiting examples of other known biologics
include, but are not limited to: Abbosynagis, Abegrin,
Actemra, AFP-Cide, Antova, Arzerra, Aurexis, Avastin,
Benlysta, Bexxar, Blontress, Bosatria, Campath, CEA-
Cide, CEA-Scan, Cimzia, Cyramza, Ektomab, Erbitux,
FibriScint, Gazyva, Herceptin, hPAM4-Cide, Hu-
maSPECT, HuMax-CD4, HuMax-EGFr, Humira, Hu-
ZAF, Hybri-ceaker, Ilaris, Indimacis-125, Kadcyla, Lem-
trada, LeukArrest, LeukoScan, Lucentis, Lymphomun,
LymphoScan, LymphoStat-B, MabThera, Mycograb,

Mylotarg, Myoscint, NeutroSpec, Numax, Nuvion, Om-
nitarg, Opdivo, Orthoclone OKT3, OvaRex, Panorex,
Prolia, Prostascint, Raptiva, Remicade, Removab, Ren-
carex, ReoPro, Rexomun, Rituxan, RoActemra, Scin-
timun, Simponi, Simulect, Soliris, Stelara, Synagis, Tac-
tress, Theracim, Theragyn, Theraloc, Tysabri, Vectibix,
Verluma, Xolair, Yervoy, Zenapax, and Zevalin and com-
binations thereof.
[0053] Non-limiting examples of known Monoclonal
antibodies include, but are not limited to: 3F8, 8H9, Aba-
govomab, Abciximab, Abituzumab, Abrilumab, Actoxu-
mab, Adalimumab, Adecatumumab, Aducanumab, Afa-
sevikumab, Afelimomab, Afutuzumab, Alacizumab
pegol, ALD518, ALD403, Alemtuzumab, Alirocumab, Al-
tumomab pentetate, Amatuximab, AMG 334, Anatu-
momab mafenatox, Anetumab ravtansine, Anifrolumab,
Anrukinzumab, Apolizumab, Arcitumomab, Ascrinvacu-
mab, Aselizumab, Atezolizumab, Atinumab, Atlizumab,
Atorolimumab, Avelumab, Bapineuzumab, Basiliximab,
Bavituximab, Bectumomab, Begelomab, Belimumab,
Benralizumab, Bertilimumab, Besilesomab, Bevacizum-
ab, Bezlotoxumab, Biciromab, Bimagrumab, Bimekizu-
mab, Bivatuzumab mertansine, Bleselumab, Blinatu-
momab, Blontuvetmab, Blosozumab, Bococizumab,
Brazikumab, Brentuximab vedotin, Briakinumab, Broda-
lumab, Brolucizumab, Brontictuzumab, Burosumab, Ca-
biralizumab, Canakinumab, Cantuzumab mertansine,
Cantuzumab ravtansine, Caplacizumab, Capromab pen-
detide, Carlumab, Carotuximab, Catumaxomab, cBR96-
doxorubicin immunoconjugate, Cedelizumab, Cergutu-
zumab amunaleukin, Certolizumab pegol, Cetuximab,
Citatuzumab bogatox, Cixutumumab, Clazakizumab,
Clenoliximab, Clivatuzumab tetraxetan, Codrituzumab,
Coltuximab ravtansine, Conatumumab, Concizumab,
CR6261, Crenezumab, Crotedumab, Dacetuzumab, Da-
clizumab, Dalotuzumab, Dapirolizumab pegol, Daratu-
mumab, Dectrekumab, Demcizumab, Denintuzumab
mafodotin, Denosumab, Depatuxizumab mafodotin,
Derlotuximab biotin, Detumomab, Dinutuximab, Dirida-
vumab, Domagrozumab, Dorlimomab aritox, Drozitum-
ab, Duligotumab, Dupilumab, Durvalumab, Dusigitumab,
Ecromeximab, Eculizumab, Edobacomab, Edrecolom-
ab, Efalizumab, Efungumab, Eldelumab, Elgemtumab,
Elotuzumab, Elsilimomab, Emactuzumab, Emibetuzum-
ab, Emicizumab, Enavatuzumab, Enfortumab vedotin,
Enlimomab pegol, Enoblituzumab, Enokizumab, Enoti-
cumab, Ensituximab, Epitumomab cituxetan, Epratuzu-
mab, Erenumab, Erlizumab, Ertumaxomab, Etaracizum-
ab, Etrolizumab, Evinacumab, Evolocumab, Exbivirum-
ab, Fanolesomab, Faralimomab, Farletuzumab, Fasinu-
mab, FBTA05, Felvizumab, Fezakinumab, Fibatuzum-
ab, Ficlatuzumab, Figitumumab, Firivumab, Flanvotum-
ab, Fletikumab, Fontolizumab, Foralumab, Foravirumab,
Fresolimumab, Fulranumab, Futuximab, Galcanezum-
ab, Galiximab, Ganitumab, Gantenerumab, Gavilimom-
ab, Gemtuzumab ozogamicin, Gevokizumab, Girentux-
imab, Glembatumumab vedotin, Golimumab, Gomilixi-
mab, Guselkumab, Ibalizumab, Ibritumomab tiuxetan,
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Icrucumab, Idarucizumab, Igovomab, IMA-638,
IMAB362, Imalumab, Imciromab, Imgatuzumab, Inclacu-
mab, Indatuximab ravtansine, Indusatumab vedotin, Ine-
bilizumab, Infliximab, Inolimomab, Inotuzumab ozo-
gamicin, Intetumumab, Ipilimumab, Iratumumab, Isatux-
imab, Itolizumab, Ixekizumab, Keliximab, Labetuzumab,
Lambrolizumab, Lampalizumab, Lanadelumab, Lando-
grozumab, Laprituximab emtansine, LBR-
101/PF0442g7429, Lebrikizumab, Lemalesomab, Len-
dalizumab, Lenzilumab, Lerdelimumab, Lexatumumab,
Libivirumab, Lifastuzumab vedotin, Ligelizumab,
Lilotomab satetraxetan, Lintuzumab, Lirilumab, Lodelci-
zumab, Lokivetmab, Lorvotuzumab mertansine, Lucatu-
mumab, Lulizumab pegol, Lumiliximab, Lumretuzumab,
LY2951742, Mapatumumab, Margetuximab, Maslimom-
ab, Matuzumab, Mavrilimumab, Mepolizumab, Mete-
limumab, Milatuzumab, Minretumomab, Mirvetuximab
soravtansine, Mitumomab, Mogamulizumab, Monalizu-
mab, Morolimumab, Motavizumab, Moxetumomab pas-
udotox, Muromonab-CD3, Nacolomab tafenatox,
Namilumab, Naptumomab estafenatox, Naratuximab
emtansine, Narnatumab, Natalizumab, Navicixizumab,
Navivumab, Nebacumab, Necitumumab, Nemolizumab,
Nerelimomab, Nesvacumab, Nimotuzumab, Nivolumab,
Nofetumomab merpentan, Obiltoxaximab, Obinutuzum-
ab, Ocaratuzumab, Ocrelizumab, Odulimomab, Ofatu-
mumab, Olaratumab, Olokizumab, Omalizumab, Onar-
tuzumab, Ontuxizumab, Opicinumab, Oportuzumab
monatox, Oregovomab, Orticumab, Otelixizumab, Otler-
tuzumab, Oxelumab, Ozanezumab, Ozoralizumab, Pa-
gibaximab, Palivizumab, Pamrevlumab, Panitumumab,
Pankomab, Panobacumab, Parsatuzumab, Pascolizum-
ab, Pasotuxizumab, Pateclizumab, Patritumab, Pem-
brolizumab, Pemtumomab, Perakizumab, Pertuzumab,
Pexelizumab, Pidilizumab, Pinatuzumab vedotin, Pintu-
momab, Placulumab, Plozalizumab, Pogalizumab, Po-
latuzumab vedotin, Ponezumab, Prezalizumab, Prilixi-
mab, Pritoxaximab, Pritumumab, PRO 140, Quilizumab,
Racotumomab, Radretumab, Rafivirumab, Ralpancizu-
mab, Ramucirumab, Ranibizumab, Raxibacumab, Re-
fanezumab, Regavirumab, Reslizumab, Rilotumumab,
Rinucumab, Risankizumab, Rituximab, Rivabazumab
pegol, Robatumumab, Roledumab, Romosozumab,
Rontalizumab, Rovalpituzumab tesirine, Rovelizumab,
Ruplizumab, Sacituzumab govitecan, Samalizumab,
Sapelizumab, Sarilumab, Satumomab pendetide,
Secukinumab, Seribantumab, Setoxaximab, Sevirumab,
SGN-CD19A, SGN-CD33A, Sibrotuzumab, Sifalimum-
ab, Siltuximab, Simtuzumab, Siplizumab, Sirukumab,
Sofituzumab vedotin, Solanezumab, Solitomab, Sonep-
cizumab, Sontuzumab, Stamulumab, Sulesomab, Suvi-
zumab, Tabalumab, Tacatuzumab tetraxetan, Tadocizu-
mab, Talizumab, Tamtuvetmab, Tanezumab, Taplitu-
momab paptox, Tarextumab, Tefibazumab, Telimomab
aritox, Tenatumomab, Teneliximab, Teplizumab, Tepro-
tumumab, Tesidolumab, Tetulomab, Tezepelumab,
TGN1412, Ticilimumab, Tigatuzumab, Tildrakizumab,
Timolumab, Tisotumab vedotin, TNX-650, Tocilizumab,

Toralizumab, Tosatoxumab, Tositumomab, Tovetumab,
Tralokinumab, Trastuzumab, Trastuzumab emtansine,
TRBS07, Tregalizumab, Tremelimumab, Trevogrumab,
Tucotuzumab celmoleukin, Tuvirumab, Ublituximab,
Ulocuplumab, Urelumab, Urtoxazumab, Ustekinumab,
Utomilumab, Vadastuximab talirine, Vandortuzumab ve-
dotin, Vantictumab, Vanucizumab, Vapaliximab, Var-
lilumab, Vatelizumab, Vedolizumab, Veltuzumab, Vepal-
imomab, Vesencumab, Visilizumab, Vobarilizumab, Vo-
lociximab, Vorsetuzumab mafodotin, Votumumab, Xen-
tuzumab, Zalutumumab, Zanolimumab, Zatuximab, Zi-
ralimumab, and Zolimomab aritox and combinations
thereof.
[0054] Examples of vaccines developed for viral dis-
eases include, but are not limited to: Hepatitis A vaccine,
Hepatitis B vaccine, Hepatitis E vaccine, HPV vaccine,
Influenza vaccine, Japanese encephalitis vaccine, MMR
vaccine, MMRV vaccine, Polio vaccine, Rabies vaccine,
Rotavirus vaccine, Varicella vaccine, Shingles vaccine,
Smallpox vaccine, Yellow Fever vaccine, Adenovirus
vaccine, Coxsackie B virus vaccine, Cytomegalovirus
vaccine, Dengue vaccine for humans, Eastern Equine
encephalitis virus vaccine for humans, Ebola vaccine,
Enterovirus 71 vaccine, Epstein-Barr vaccine, Hepatitis
C vaccine, HIV vaccine, HTLV-1 T-lymphotropic leuke-
mia vaccine for humans, Marburg virus disease vaccine,
Norovirus vaccine, Respiratory syncytial virus vaccine
for humans, Severe acute respiratory syndrome (SARS)
vaccine, West Nile virus vaccine for humans; Examples
of bacterial diseases include but are not limited to: An-
thrax vaccines, DPT vaccine, Q fever vaccine, Hib vac-
cine, Tuberculosis (BCG) vaccine, Meningococcal vac-
cine, Typhoid vaccine, Pneumococcal conjugate vac-
cine, Pneumococcal polysaccharide vaccine, Cholera
vaccine, Caries vaccine, Ehrlichiosis vaccine, Leprosy
vaccine, Lyme disease vaccine, Staphylococcus aureus
vaccine, Streptococcus pyogenes vaccine, Syphilis vac-
cine, Tularemia vaccine, and Yersinia pestis vaccine; Ex-
amples of parasitic diseases include, but are not limited
to: Malaria vaccine, Schistosomiasis vaccine, Chagas
disease vaccine, Hookworm vaccine, Onchocerciasis
river blindness vaccine for humans, Trypanosomiasis
vaccine, and Visceral leishmaniasis vaccine; Examples
of non-infectious diseases include, but are not limited to:
Alzheimer’s disease amyloid protein vaccine, Breast
cancer vaccine, Ovarian cancer vaccine, Prostate cancer
vaccine, and Talimogene laherparepvec (T-VEC); also
vaccines including, but not limited to the following trade
names: ACAM2000, ActHIB, Adacel, Afluria, AFLURIA
QUADRIVALENT, Agriflu, BCG Vaccine, BEXSERO, Bi-
othrax, Boostrix, Cervarix, Comvax, DAPTACEL, DECA-
VAC, Engerix-B, FLUAD, Fluarix, Fluarix Quadrivalent,
Flublok, Flucelvax, Flucelvax Quadrivalent, FluLaval,
FluMist, FluMist Quadrivalent, Fluvirin, Fluzone Quadri-
valent, Fluzone, Fluzone High-Dose and Fluzone Intra-
dermal, Gardasil, Gardasil 9, Havrix, Hiberix, Imovax, In-
fanrix, IPOL, Ixiaro, JE-Vax, KINRIX, Menactra, MenHi-
brix, Menomune-A/C/Y/W-135, Menveo, M-M-R II, M-M-
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Vax, Pediarix, PedvaxHIB, Pentacel, Pneumovax 23, Po-
liovax, Prevnar, Prevnar 13, ProQuad, Quadracel, Quad-
rivalent, RabAvert, Recombivax HB, ROTARIX, Ro-
taTeq, TENIVAC, TICE BCG, Tripedia, TRUMENBA,
Twinrix, TYPHIM Vi, VAQTA, Varivax, Vaxchora, Vivotif,
YF-Vax, Zostavax, and combinations thereof.
[0055] Examples of injectable drugs include, but are
not limited to: Ablavar (Gadofosveset Trisodium Injec-
tion), Abarelix Depot, Abobotulinumtoxin A Injection
(Dysport), ABT-263, ABT-869, ABX-EFG, Accretropin
(Somatropin Injection), Acetadote (Acetylcysteine Injec-
tion), Acetazolamide Injection (Acetazolamide Injection),
Acetylcysteine Injection (Acetadote), Actemra (Tocilizu-
mab Injection), Acthrel (Corticorelin Ovine Triflutate for
Injection), Actummune, Activase, Acyclovir for Injection
(Zovirax Injection), Adacel, Adalimumab, Adenoscan
(Adenosine Injection), Adenosine Injection (Adenoscan),
Adrenaclick, AdreView (lobenguane 1123 Injection for
Intravenous Use), Afluria, Ak-Fluor (Fluorescein Injec-
tion), Aldurazyme (Laronidase), Alglucerase Injection
(Ceredase), Alkeran Injection (Melphalan Hcl Injection),
Allopurinol Sodium for Injection (Aloprim), Aloprim (Al-
lopurinol Sodium for Injection), Alprostadil, Alsuma (Su-
matriptan Injection), ALTU-238, Amino Acid Injections,
Aminosyn, Apidra, Apremilast, Alprostadil Dual Chamber
System for Injection (Caverject Impulse), AMG 009, AMG
076, AMG 102, AMG 108, AMG 114, AMG 162, AMG
220, AMG 221, AMG 222, AMG 223, AMG 317, AMG
379, AMG 386, AMG 403, AMG 477, AMG 479, AMG
517, AMG 531, AMG 557, AMG 623, AMG 655, AMG
706, AMG 714, AMG 745, AMG 785, AMG 811, AMG
827, AMG 837, AMG 853, AMG 951, Amiodarone HCl
Injection (Amiodarone HCl Injection), Amobarbital Sodi-
um Injection (Amytal Sodium), Amytal Sodium (Amobar-
bital Sodium Injection), Anakinra, Anti-Abeta, Anti-Beta7,
Anti-Beta20, Anti-CD4, Anti-CD20, Anti-CD40, Anti-IF-
Nalpha, Anti-IL13, Anti-OX40L, Anti-oxLDS, Anti-NGF,
Anti-NRP1, Arixtra, Amphadase (Hyaluronidase Inj), Am-
monul (Sodium Phenylacetate and Sodium Benzoate In-
jection), Anaprox, Anzemet Injection (Dolasetron Me-
sylate Injection), Apidra (Insulin Glulisine [rDNA origin]
Inj), Apomab, Aranesp (darbepoetin alfa), Argatroban
(Argatroban Injection), Arginine Hydrochloride Injection
(R-Gene 10, Aristocort, Aristospan, Arsenic Trioxide In-
jection (Trisenox), Articane HCI and Epinephrine Injec-
tion (Septocaine), Arzerra (Ofatumumab Injection), As-
clera (Polidocanol Injection), Ataluren, Ataluren-DMD,
Atenolol Inj (Tenormin I.V. Injection), Atracurium Be-
sylate Injection (Atracurium Besylate Injection), Avastin,
Azactam Injection (Aztreonam Injection), Azithromycin
(Zithromax Injection), Aztreonam Injection (Azactam In-
jection), Baclofen Injection (Lioresal Intrathecal), Bacte-
riostatic Water (Bacteriostatic Water for Injection), Ba-
clofen Injection (Lioresal Intrathecal), Bal in Oil Ampules
(Dimercarprol Injection), BayHepB, BayTet, Benadryl,
Bendamustine Hydrochloride Injection (Treanda), Benz-
tropine Mesylate Injection (Cogentin), Betamethasone
Injectable Suspension (Celestone Soluspan), Bexxar, Bi-

cillin C-R 900/300 (Penicillin G Benzathine and Penicillin
G Procaine Injection), Blenoxane (Bleomycin Sulfate In-
jection), Bleomycin Sulfate Injection (Blenoxane), Boniva
Injection (Ibandronate Sodium Injection), Botox Cosmet-
ic (OnabotulinumtoxinA for Injection), BR3-FC, Bravelle
(Urofollitropin Injection), Bretylium (Bretylium Tosylate
Injection), Brevital Sodium (Methohexital Sodium for In-
jection), Brethine, Briobacept, BTT-1023, Bupivacaine
HCI, Byetta, Ca-DTPA (Pentetate Calcium Trisodium
Inj), Cabazitaxel Injection (Jevtana), Caffeine Alkaloid
(Caffeine and Sodium Benzoate Injection), Calcijex In-
jection (Calcitrol), Calcitrol (Calcijex Injection), Calcium
Chloride (Calcium Chloride Injection 10%), Calcium Dis-
odium Versenate (Edetate Calcium Disodium Injection),
Campath (Altemtuzumab), Camptosar Injection (Irinote-
can Hydrochloride), Canakinumab Injection (Ilaris), Ca-
pastat Sulfate (Capreomycin for Injection), Capreomycin
for Injection (Capastat Sulfate), Cardiolite (Prep kit for
Technetium Tc99 Sestamibi for Injection), Carticel, Cath-
flo, Cefazolin and Dextrose for Injection (Cefazolin Injec-
tion), Cefepime Hydrochloride, Cefotaxime, Ceftriaxone,
Cerezyme, Carnitor Injection, Caverject, Celestone So-
luspan, Celsior, Cerebyx (Fosphenytoin Sodium Injec-
tion), Ceredase (Alglucerase Injection), Ceretec (Tech-
netium Tc99m Exametazime Injection), Certolizumab,
CF-101, Chloramphenicol Sodium Succinate (Chloram-
phenicol Sodium Succinate Injection), Chloramphenicol
Sodium Succinate Injection (Chloramphenicol Sodium
Succinate), Cholestagel (Colesevelam HCL), Choriogo-
nadotropin Alfa Injection (Ovidrel), Cimzia, Cisplatin (Cis-
platin Injection), Clolar (Clofarabine Injection), Clomi-
phine Citrate, Clonidine Injection (Duraclon), Cogentin
(Benztropine Mesylate Injection), Colistimethate Injec-
tion (Coly-Mycin M), Coly-Mycin M (Colistimethate Injec-
tion), Compath, Conivaptan Hcl Injection (Vaprisol), Con-
jugated Estrogens for Injection (Premarin Injection), Co-
paxone, Corticorelin Ovine Triflutate for Injection (Ac-
threl), Corvert (Ibutilide Fumarate Injection), Cubicin
(Daptomycin Injection), CF-101, Cyanokit (Hydroxoco-
balamin for Injection), Cytarabine Liposome Injection
(DepoCyt), Cyanocobalamin, Cytovene (ganciclovir),
D.H.E. 45, Dacetuzumab, Dacogen (Decitabine Injec-
tion), Dalteparin, Dantrium IV (Dantrolene Sodium for In-
jection), Dantrolene Sodium for Injection (Dantrium IV),
Daptomycin Injection (Cubicin), Darbepoietin Alfa,
DDAVP Injection (Desmopressin Acetate Injection), De-
cavax, Decitabine Injection (Dacogen), Dehydrated Al-
cohol (Dehydrated Alcohol Injection), Denosumab Injec-
tion (Prolia), Delatestryl, Delestrogen, Delteparin Sodi-
um, Depacon (Valproate Sodium Injection), Depo Medrol
(Methylprednisolone Acetate Injectable Suspension),
DepoCyt (Cytarabine Liposome Injection), DepoDur
(Morphine Sulfate XR Liposome Injection), Desmo-
pressin Acetate Injection (DDAVP Injection), Depo-Es-
tradiol, Depo-Provera 104 mg/ml, Depo-Provera 150
mg/ml, Depo-Testosterone, Dexrazoxane for Injection,
Intravenous Infusion Only (Totect), Dextrose/Electro-
lytes, Dextrose and Sodium Chloride Inj (Dextrose 5% in
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0.9% Sodium Chloride), Dextrose, Diazepam Injection
(Diazepam Injection), Digoxin Injection (Lanoxin Injec-
tion), Dilaudid-HP (Hydromorphone Hydrochloride Injec-
tion), Dimercarprol Injection (Bal in Oil Ampules), Diphen-
hydramine Injection (Benadryl Injection), Dipyridamole
Injection (Dipyridamole Injection), DMOAD, Docetaxel
for Injection (Taxotere), Dolasetron Mesylate Injection
(Anzemet Injection), Doribax (Doripenem for Injection),
Doripenem for Injection (Doribax), Doxercalciferol Injec-
tion (Hectorol Injection), Doxil (Doxorubicin Hcl Lipo-
some Injection), Doxorubicin Hcl Liposome Injection
(Doxil), Duraclon (Clonidine Injection), Duramorph (Mor-
phine Injection), Dysport (Abobotulinumtoxin A Injec-
tion), Ecallantide Injection (Kalbitor), EC-Naprosyn
(naproxen), Edetate Calcium Disodium Injection (Calci-
um Disodium Versenate), Edex (Alprostadil for Injection),
Engerix, Edrophonium Injection (Enlon), Eliglustat Tar-
tate, Eloxatin (Oxaliplatin Injection), Emend Injection
(Fosaprepitant Dimeglumine Injection), Enalaprilat Injec-
tion (Enalaprilat Injection), Enlon (Edrophonium Injec-
tion), Enoxaparin Sodium Injection (Lovenox), Eovist
(Gadoxetate Disodium Injection), Enbrel (etanercept),
Enoxaparin, Epicel, Epinepherine, Epipen, Epipen Jr.,
Epratuzumab, Erbitux, Ertapenem Injection (Invanz),
Erythropoieten, Essential Amino Acid Injection (Ne-
phramine), Estradiol Cypionate, Estradiol Valerate,
Etanercept, Exenatide Injection (Byetta), Evlotra, Fabra-
zyme (Adalsidase beta), Famotidine Injection, FDG
(Fludeoxyglucose F 18 Injection), Feraheme (Ferumox-
ytol Injection), Feridex I.V. (Ferumoxides Injectable So-
lution), Fertinex, Ferumoxides Injectable Solution (Feri-
dex I.V.), Ferumoxytol Injection (Feraheme), Flagyl In-
jection (Metronidazole Injection), Fluarix, Fludara
(Fludarabine Phosphate), Fludeoxyglucose F 18 Injec-
tion (FDG), Fluorescein Injection (Ak-Fluor), Follistim AQ
Cartridge (Follitropin Beta Injection), Follitropin Alfa In-
jection (Gonal-f RFF), Follitropin Beta Injection (Follistim
AQ Cartridge), Folotyn (Pralatrexate Solution for Intra-
venous Injection), Fondaparinux, Forteo (Teriparatide
(rDNA origin) Injection), Fostamatinib, Fosaprepitant
Dimeglumine Injection (Emend Injection), Foscarnet So-
dium Injection (Foscavir), Foscavir (Foscarnet Sodium
Injection), Fosphenytoin Sodium Injection (Cerebyx),
Fospropofol Disodium Injection (Lusedra), Fragmin,
Fuzeon (enfuvirtide), GA101, Gadobenate Dimeglumine
Injection (Multihance), Gadofosveset Trisodium Injection
(Ablavar), Gadoteridol Injection Solution (ProHance),
Gadoversetamide Injection (OptiMARK), Gadoxetate
Disodium Injection (Eovist), Ganirelix (Ganirelix Acetate
Injection), Gardasil, GC1008, GDFD, Gemtuzumab Ozo-
gamicin for Injection (Mylotarg), Genotropin, Gentamicin
Injection, GENZ-112638, Golimumab Injection (Simponi
Injection), Gonal-f RFF (Follitropin Alfa Injection), Gran-
isetron Hydrochloride (Kytril Injection), Gentamicin Sul-
fate, Glatiramer Acetate, Glucagen, Glucagon, HAE1,
Haldol (Haloperidol Injection), Havrix, Hectorol Injection
(Doxercalciferol Injection), Hedgehog Pathway Inhibitor,
Heparin, Herceptin, hG-CSF, Humalog, Human Growth

Hormone, Humatrope, HuMax, Humegon, Humira, Hu-
mulin, Ibandronate Sodium Injection (Boniva Injection),
Ibuprofen Lysine Injection (NeoProfen), Ibutilide Fuma-
rate Injection (Corvert), Idamycin PFS (Idarubicin Hydro-
chloride Injection), Idarubicin Hydrochloride Injection
(Idamycin PFS), Ilaris (Canakinumab Injection), Imipen-
em and Cilastatin for Injection (Primaxin I.V.), Imitrex,
Incobotulinumtoxin A for Injection (Xeomin), Increlex
(Mecasermin [rDNA origin] Injection), Indocin IV (In-
domethacin Inj), Indomethacin Inj (Indocin IV), Infanrix,
Innohep, Insulin, Insulin Aspart [rDNA origin] Inj (Novo-
Log), Insulin Glargine [rDNA origin] Injection (Lantus),
Insulin Glulisine [rDNA origin] Inj (Apidra), Interferon alfa-
2b, Recombinant for Injection (Intron A), Intron A (Inter-
feron alfa-2b, Recombinant for Injection), Invanz (Ertap-
enem Injection), Invega Sustenna (Paliperidone Palmi-
tate Extended-Release Injectable Suspension), Invirase
(saquinavir mesylate), lobenguane 1123 Injection for In-
travenous Use (AdreView), lopromide Injection (Ul-
travist), loversol Injection (Optiray Injection), Iplex
(Mecasermin Rinfabate [rDNA origin] Injection), Iprivask,
Irinotecan Hydrochloride (Camptosar Injection), Iron Su-
crose Injection (Venofer), Istodax (Romidepsin for Injec-
tion), Itraconazole Injection (Sporanox Injection), Jev-
tana (Cabazitaxel Injection), Jonexa, Kalbitor (Ecallan-
tide Injection), KCL in D5NS (Potassium Chloride in 5%
Dextrose and Sodium Chloride Injection), KCL in D5W,
KCL in NS, Kenalog 10 Injection (Triamcinolone Aceto-
nide Injectable Suspension), Kepivance (Palifermin),
Keppra Injection (Levetiracetam), Keratinocyte, KFG, Ki-
nase Inhibitor, Kineret (Anakinra), Kinlytic (Urokinase In-
jection), Kinrix, Klonopin (clonazepam), Kytril Injection
(Granisetron Hydrochloride), lacosamide Tablet and In-
jection (Vimpat), Lactated Ringer’s, Lanoxin Injection (Di-
goxin Injection), Lansoprazole for Injection (Prevacid
I.V.), Lantus, Leucovorin Calcium (Leucovorin Calcium
Injection), Lente (L), Leptin, Levemir, Leukine Sargra-
mostim, Leuprolide Acetate, Levothyroxine, Levetira-
cetam (Keppra Injection), Lovenox, Levocarnitine Injec-
tion (Carnitor Injection), Lexiscan (Regadenoson Injec-
tion), Lioresal Intrathecal (Baclofen Injection), Liraglutide
[rDNA] Injection (Victoza), Lovenox (Enoxaparin Sodium
Injection), Lucentis (Ranibizumab Injection), Lumizyme,
Lupron (Leuprolide Acetate Injection), Lusedra (Fospro-
pofol Disodium Injection), Maci, Magnesium Sulfate
(Magnesium Sulfate Injection), Mannitol Injection (Man-
nitol IV), Marcaine (Bupivacaine Hydrochloride and
Epinephrine Injection), Maxipime (Cefepime Hydrochlo-
ride for Injection), MDP Multidose Kit of Technetium In-
jection (Technetium Tc99m Medronate Injection),
Mecasermin [rDNA origin] Injection (Increlex), Mecaser-
min Rinfabate [rDNA origin] Injection (Iplex), Melphalan
Hcl Injection (Alkeran Injection), Methotrexate, Menac-
tra, Menopur (Menotropins Injection), Menotropins for In-
jection (Repronex), Methohexital Sodium for Injection
(Brevital Sodium), Methyldopate Hydrochloride Injection,
Solution (Methyldopate Hcl), Methylene Blue (Methylene
Blue Injection), Methylprednisolone Acetate Injectable
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Suspension (Depo Medrol), MetMab, Metoclopramide
Injection (Reglan Injection), Metrodin (Urofollitropin for
Injection), Metronidazole Injection (Flagyl Injection), Mi-
acalcin, Midazolam (Midazolam Injection), Mimpara
(Cinacalet), Minocin Injection (Minocycline Inj), Minocy-
cline Inj (Minocin Injection), Mipomersen, Mitoxantrone
for Injection Concentrate (Novantrone), Morphine Injec-
tion (Duramorph), Morphine Sulfate XR Liposome Injec-
tion (DepoDur), Morrhuate Sodium (Morrhuate Sodium
Injection), Motesanib, Mozobil (Plerixafor Injection), Mul-
tihance (Gadobenate Dimeglumine Injection), Multiple
Electrolytes and Dextrose Injection, Multiple Electrolytes
Injection, Mylotarg (Gemtuzumab Ozogamicin for Injec-
tion), Myozyme (Alglucosidase alfa), Nafcillin Injection
(Nafcillin Sodium), Nafcillin Sodium (Nafcillin Injection),
Naltrexone XR Inj (Vivitrol), Naprosyn (naproxen), Neo-
Profen (Ibuprofen Lysine Injection), Nandrol Decanoate,
Neostigmine Methylsulfate (Neostigmine Methylsulfate
Injection), NEO-GAA, NeoTect (Technetium Tc 99m
Depreotide Injection), Nephramine (Essential Amino Ac-
id Injection), Neulasta (pegfilgrastim), Neupogen (Fil-
grastim), Novolin, Novolog, NeoRecormon, Neutrexin
(Trimetrexate Glucuronate Inj), NPH (N), Nexterone
(Amiodarone HCl Injection), Norditropin (Somatropin In-
jection), Normal Saline (Sodium Chloride Injection), No-
vantrone (Mitoxantrone for Injection Concentrate), No-
volin 70/30 Innolet (70% NPH, Human Insulin Isophane
Suspension and 30% Regular, Human Insulin Injection),
NovoLog (Insulin Aspart [rDNA origin] Inj), Nplate (romi-
plostim), Nutropin (Somatropin (rDNA origin) for Inj), Nu-
tropin AQ, Nutropin Depot (Somatropin (rDNA origin) for
Inj), Octreotide Acetate Injection (Sandostatin LAR),
Ocrelizumab, Ofatumumab Injection (Arzerra), Olanza-
pine Extended Release Injectable Suspension (Zyprexa
Relprevv), Omnitarg, Omnitrope (Somatropin [rDNA or-
igin] Injection), Ondansetron Hydrochloride Injection
(Zofran Injection), OptiMARK (Gadoversetamide Injec-
tion), Optiray Injection (loversol Injection), Orencia, Os-
mitrol Injection in Aviva (Mannitol Injection in Aviva Plas-
tic Vessel 250), Osmitrol Injection in Viaflex (Mannitol
Injection in Viaflex Plastic Vessel 250), Osteoprotegrin,
Ovidrel (Choriogonadotropin Alfa Injection), Oxacillin
(Oxacillin for Injection), Oxaliplatin Injection (Eloxatin),
Oxytocin Injection (Pitocin), Paliperidone Palmitate Ex-
tended-Release Injectable Suspension (Invega Susten-
na), Pamidronate Disodium Injection (Pamidronate Dis-
odium Injection), Panitumumab Injection for Intravenous
Use (Vectibix), Papaverine Hydrochloride Injection (Pa-
paverine Injection), Papaverine Injection (Papaverine
Hydrochloride Injection), Parathyroid Hormone, Parical-
citol Injection Fliptop Vial (Zemplar Injection), PARP In-
hibitor, Pediarix, PEGIntron, Peginterferon, Pegfilgras-
tim, Penicillin G Benzathine and Penicillin G Procaine,
Pentetate Calcium Trisodium Inj (Ca-DTPA), Pentetate
Zinc Trisodium Injection (Zn-DTPA), Pepcid Injection
(Famotidine Injection), Pergonal, Pertuzumab, Phen-
tolamine Mesylate (Phentolamine Mesylate for Injection),
Physostigmine Salicylate (Physostigmine Salicylate (in-

jection)), Physostigmine Salicylate (injection) (Phys-
ostigmine Salicylate), Piperacillin and Tazobactam Injec-
tion (Zosyn), Pitocin (Oxytocin Injection), Plasma-Lyte
148 (Multiple Electrolytes Inj), Plasma-Lyte 56 and Dex-
trose (Multiple Electrolytes and Dextrose Injection in Vi-
aflex, Plastic Vessel 250), PlasmaLyte, Plerixafor Injec-
tion (Mozobil), Polidocanol Injection (Asclera), Potassi-
um Chloride, Pralatrexate Solution for Intravenous Injec-
tion (Folotyn), Pramlintide Acetate Injection (Symlin),
Premarin Injection (Conjugated Estrogens for Injection),
Prep kit for Technetium Tc99 Sestamibi for Injection (Car-
diolite), Prevacid I.V. (Lansoprazole for Injection), Pri-
maxin I.V. (Imipenem and Cilastatin for Injection), Pro-
chymal, Procrit, Progesterone, ProHance (Gadoteridol
Injection Solution), Prolia (Denosumab Injection), Pro-
methazine HCl Injection (Promethazine Hydrochloride
Injection), Propranolol Hydrochloride Injection (Pro-
pranolol Hydrochloride Injection), Quinidine Gluconate
Injection (Quinidine Injection), Quinidine Injection (Qui-
nidine Gluconate Injection), R-Gene 10 (Arginine Hydro-
chloride Injection), Ranibizumab Injection (Lucentis),
Ranitidine Hydrochloride Injection (Zantac Injection),
Raptiva, Reclast (Zoledronic Acid Injection), Recombiv-
arix HB, Regadenoson Injection (Lexiscan), Reglan In-
jection (Metoclopramide Injection), Remicade, Renagel,
Renvela (Sevelamer Carbonate), Repronex (Menotro-
pins for Injection), Retrovir IV (Zidovudine Injection),
rhApo2L/TRAIL, Ringer’s and 5% Dextrose Injection
(Ringers in Dextrose), Ringer’s Injection (Ringers Injec-
tion), Rituxan, Rituximab, Rocephin (ceftriaxone), Ro-
curonium Bromide Injection (Zemuron), Roferon-A (in-
terferon alfa-2a), Romazicon (flumazenil), Romidepsin
for Injection (Istodax), Saizen (Somatropin Injection),
Sandostatin LAR (Octreotide Acetate Injection), Sclero-
stin Ab, Sensipar (cinacalcet), Sensorcaine (Bupivacaine
HCl Injections), Septocaine (Articane HCl and Epine-
phrine Injection), Serostim LQ (Somatropin (rDNA origin)
Injection), Simponi Injection (Golimumab Injection), So-
dium Acetate (Sodium Acetate Injection), Sodium Bicar-
bonate (Sodium Bicarbonate 5% Injection), Sodium Lac-
tate (Sodium Lactate Injection in AVIVA), Sodium Phe-
nylacetate and Sodium Benzoate Injection (Ammonul),
Somatropin (rDNA origin) for Inj (Nutropin), Sporanox In-
jection (Itraconazole Injection), Stelara Injection (Usteki-
numab), Stemgen, Sufenta (Sufentanil Citrate Injection),
Sufentanil Citrate Injection (Sufenta), Sumavel, Su-
matriptan Injection (Alsuma), Symlin, Symlin Pen, Sys-
temic Hedgehog Antagonist, Synvisc-One (Hylan G-F 20
Single Intra-articular Injection), Tarceva, Taxotere (Do-
cetaxel for Injection), Technetium Tc 99m, Telavancin
for Injection (Vibativ), Temsirolimus Injection (Torisel),
Tenormin I.V. Injection (Atenolol Inj), Teriparatide (rDNA
origin) Injection (Forteo), Testosterone Cypionate, Tes-
tosterone Enanthate, Testosterone Propionate, Tev-Tro-
pin (Somatropin, rDNA Origin, for Injection), tgAAC94,
Thallous Chloride, Theophylline, Thiotepa (Thiotepa In-
jection), Thymoglobulin (Anti-Thymocyte Globulin (Rab-
bit), Thyrogen (Thyrotropin Alfa for Injection), Ticarcillin
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Disodium and Clavulanate Potassium Galaxy (Timentin
Injection), Tigan Injection (Trimethobenzamide Hydro-
chloride Injectable), Timentin Injection (Ticarcillin Diso-
dium and Clavulanate Potassium Galaxy), TNKase, To-
bramycin Injection (Tobramycin Injection), Tocilizumab
Injection (Actemra), Torisel (Temsirolimus Injection), To-
tect (Dexrazoxane for Injection, Intravenous Infusion On-
ly), Trastuzumab-DM1, Travasol (Amino Acids (Injec-
tion)), Treanda (Bendamustine Hydrochloride Injection),
Trelstar (Triptorelin Pamoate for Injectable Suspension),
Triamcinolone Acetonide, Triamcinolone Diacetate, Tri-
amcinolone Hexacetonide Injectable Suspension (Arist-
ospan Injection 20 mg), Triesence (Triamcinolone Ace-
tonide Injectable Suspension), Trimethobenzamide Hy-
drochloride Injectable (Tigan Injection), Trimetrexate
Glucuronate Inj (Neutrexin), Triptorelin Pamoate for In-
jectable Suspension (Trelstar), Twinject, Trivaris (Triam-
cinolone Acetonide Injectable Suspension), Trisenox
(Arsenic Trioxide Injection), Twinrix, Typhoid Vi, Ultravist
(Iopromide Injection), Urofollitropin for Injection (Metro-
din), Urokinase Injection (Kinlytic), Ustekinumab (Stelara
Injection), Ultralente (U), Valium (diazepam), Valproate
Sodium Injection (Depacon), Valtropin (Somatropin In-
jection), Vancomycin Hydrochloride (Vancomycin Hy-
drochloride Injection), Vancomycin Hydrochloride Injec-
tion (Vancomycin Hydrochloride), Vaprisol (Conivaptan
Hcl Injection), VAQTA, Vasovist (Gadofosveset Triso-
dium Injection for Intravenous Use), Vectibix (Panitumu-
mab Injection for Intravenous Use), Venofer (Iron Su-
crose Injection), Verteporfin Inj (Visudyne), Vibativ (Tel-
avancin for Injection), Victoza (Liraglutide [rDNA] Injec-
tion), Vimpat (lacosamide Tablet and Injection), Vinblas-
tine Sulfate (Vinblastine Sulfate Injection), Vincasar PFS
(Vincristine Sulfate Injection), Victoza, Vincristine Sulfate
(Vincristine Sulfate Injection), Visudyne (Verteporfin Inj),
Vitamin B-12, Vivitrol (Naltrexone XR Inj), Voluven (Hy-
droxyethyl Starch in Sodium Chloride Injection), Xeloda,
Xenical (orlistat), Xeomin (Incobotulinumtoxin A for In-
jection), Xolair, Zantac Injection (Ranitidine Hydrochlo-
ride Injection), Zemplar Injection (Paricalcitol Injection
Fliptop Vial), Zemuron (Rocuronium Bromide Injection),
Zenapax (daclizumab), Zevalin, Zidovudine Injection
(Retrovir IV), Zithromax Injection (Azithromycin), Zn-DT-
PA (Pentetate Zinc Trisodium Injection), Zofran Injection
(Ondansetron Hydrochloride Injection), Zingo, Zoledron-
ic Acid for Inj (Zometa), Zoledronic Acid Injection (Re-
clast), Zometa (Zoledronic Acid for Inj), Zosyn (Pipera-
cillin and Tazobactam Injection), Zyprexa Relprevv
(Olanzapine Extended Release Injectable Suspension)
and combinations thereof.
[0056] The invention of this application has been de-
scribed above both generically and with regard to specific
embodiments. It will be apparent to those skilled in the
art that various modifications and variations can be made
in the embodiments without departing from the scope of
the disclosure. Thus, it is intended that the embodiments
cover the modifications and variations of this invention
provided they come within the scope of the appended

claims and their equivalents.

Claims

1. A storage bag comprising:

a first face and a second face integrally joined
at first and second edges and defining an inner
surface and an outer surface and a first and sec-
ond end, the inner surface including a higher
melting polymer and the outer surface including
a lower melting polymer;
a joint at one of the first and second ends; and
a composite sheet having a first side having a
higher melting polymer and a second side hav-
ing a lower melting polymer folded over the joint
with the second side including a lower melting
polymer engaging the joint to form a lap seam
over the joint to form a storage bag having an
internal reservoir,
wherein the internal reservoir contains therein
at least one therapeutic compound.

2. A storage bag comprising:

a body extending longitudinally from a first end
of the bag to a second end of the bag, the body
defining an inner surface and an outer surface,
wherein the inner surface comprises a higher
melting polymer and the outer surface compris-
es a lower melting polymer, wherein a portion
of the inner surface overlaps a portion of the
outer surface to form a first lap seam;
a joint at the first end; and
a composite sheet having a first side formed of
a higher melting polymer and a second side
formed of a lower melting polymer, wherein the
composite sheet is folded over the joint with the
second side comprising the lower melting poly-
mer engaging the joint to form a second lap
seam over the joint,
wherein, the first lap seam extends longitudinal-
ly from the first end to the second end, the first
lap seam being positioned between opposing
lateral edges of the bag to divide the bag into
first and second sides, and
wherein the storage bag contains therein at least
one therapeutic compound.

3. The storage bag of claim 1 or claim 2, wherein the
therapeutic compound comprises viral vectors, non-
viral vectors, and combinations thereof.

4. The storage bag of claim 3, wherein the viral vectors
include lentiviruses, adeno associated viruses
(AAV), adenoviruses, alphaviruses, herpes simplex,
measles virus, newcastle disease virus (NDV), pi-
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cornaviruses, poxviruses, retroviruses, rhabdovirus-
es and combinations thereof.

5. The storage bag of claim 3 or claim 4, wherein the
viral vectors include lentiviruses and adeno associ-
ated viruses.

6. The storage bag of claim 4 or claim 5, wherein the
adeno associated viruses comprise AAV-MeCP2,
AAV1, AAV5; Dual AAV9, AAV8, AAV9, AAVrh10,
AAVhu37, AAV-FVIII/FIX, and mutations and com-
binations thereof.

7. The storage bag of claim 4 or claim 5, wherein the
lentiviruses comprise HIV-1, HIV-2, Lenti-FVIII, Len-
ti-FIX, and mutations and combinations thereof.

8. The storage bag of any of the preceding claims,
wherein the therapeutic compound comprises bio-
active selected from coagulation factors, cytokines,
epigenetic protein families, growth factors, hor-
mones, peptides, signal transduction molecules,
vaccines, and mutations and combinations thereof.

9. The storage bag of any of the preceding claims,
wherein the therapeutic compound comprises bio-
active selected from antibodies, antisense, RNA in-
terference, target receptors, and mutations and com-
binations thereof.

10. The storage bag of any of the preceding claims,
wherein the therapeutic compound comprises at
least one bioactive selected from protein kinases,
esterases, phosphatases, ion channels, proteases,
structural proteins, membrane transport proteins,
nuclear hormone receptors, and mutations and com-
binations thereof.

11. The storage bag of any of the preceding claims,
wherein the therapeutic compound comprises at
least one bioactive selected from primary and em-
bryonic stem cells.

12. The storage bag of any of the preceding claims,
wherein the storage bag is a cryopreservation bag.

13. A method of making a storage bag comprising the
following steps performed in any order:

(a) forming a composite tube having an inner
surface comprising a higher melting polymer, an
outer surface comprising a lower melting poly-
mer, two ends, and a diameter;
(b) flattening the tube in a direction perpendic-
ular to the diameter;
(c) forming a joint at one of the ends at a tem-
perature between respective melting points of
the higher melting polymer and the lower melting

polymer;
(d) providing a composite sheet having a first
side comprising a higher melting polymer and a
second side comprising a lower melting poly-
mer; and
(e) disposing the composite sheet over the joint
such that the second side comprising a lower
melting polymer engages the joint and forming
a lap seam over the joint at a temperature be-
tween respective melting points of the higher
melting polymer and the lower melting polymer.

14. The method of claim 13 wherein:

- the steps (c) through (e) are performed at the
other of the two ends; and/or
- step (e) further comprises disposing a compos-
ite sheet on a back side of the joint; and/or
- step (e) comprises folding the composite sheet
over one of the ends to form lap seam over front
and back sides of the joint; and/or
- the higher melting polymer is a non-melt-proc-
essable polymer and optionally the higher melt-
ing polymer is polytetrafluoroethylene or a poly-
imide; and/or
- the lower melting polymer is a melt-processa-
ble polymer and optionally the lower melting pol-
ymer is fluorinated ethylene propylene ("FEP");
and/or
- the storage bag includes at least one thera-
peutic compound therein.

15. A method of making a cryopreservation bag config-
ured to contain or contains therein at least one ther-
apeutic compound, the method including the follow-
ing steps performed in any order:

(a) forming a composite tube having an inner
surface comprising a non-melt-processable pol-
ymer, an outer surface comprising a melt-proc-
essable polymer, two ends, and a diameter di-
viding the tube into a first half and a second half;
(b) providing, on at least one of the two ends of
the tube, an extension of the first half of the tube;
(c) flattening the tube in a direction perpendicu-
lar to the diameter;
(e) dividing the extension into at least three sec-
tions having edges;
(f) folding the three sections such that the edges
engage the second half of the tube to form a joint;
(g) providing a composite sheet having a first
side comprising a non-melt-processable poly-
mer and a second side comprising a melt-proc-
essable polymer; and
(h) folding the composite sheet over the joint
such that the second side comprising a melt-
processable polymer engages the joint to form
a lap seam over the joint.
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