CRYOPRECIPITATE COMPOSITIONSAND METHODS OF PREPARATION
THEREOF

CROSSREFERENCE TO RELATED APPLICATIONS

[0001] This application claims the priority benefit of UBrovisional Application Serial Nos.
62/185,519, filed June 26, 2015; and 62/245,924d fOctober 23, 2015; each of which is

incorporated herein by reference in its entirety.
TECHNICAL FIELD

[0002] The methods described herein generally relateggtbparation of cryoprecipitate
from plasma. More particularly, the present disale relates to improved cryoprecipitate
compositions, as well as methods of preparationk#tsdelated thereto, which may be used for

infusion into a subject.
BACKGROUND

[0003] Blood collection and processing serves a critiol m healthcare worldwide, and
millions of units of donated whole blood are colestby blood banks each year. While some
whole blood units collected from donors are staed used for transfusion, most whole blood is
instead separated into its clinically therapeutimponents of red blood cells, platelets and
plasma, for individual storage and use in treatiififgrent medical needs and conditions

requiring one or more of the particular blood comgruts.

[0004] Cryoprecipitate (also known as “cryo”) is a bloadguct comprising a portion of
plasma rich in coagulation factors. Cyroprecigitatiso referred to as cryoprecipitated
antihaemophilic factor (AHF), cryoprecipitated AHE prepared by slow, controlled thawing of
frozen plasma (e.g., whole blood-derived freshdroplasma, or FFP), for example betwe®n 1
and 6 C (e.g., 4 + 2C), which results in the formation of a white ppitate, and then
recovering the precipitate following separatiomirthe liquid plasma portion, also referred to
herein as “supernatant,” such as by refrigeratetribegation. The “cryo-poor” remaining

plasma, also referred to herein as “cryo-poor p&Ei@GPP), “cryoprecipitate-reduced
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plasma,’or “cryosupernatant,” is removed from tlag,and the isolated cold-insoluble
precipitate is re-suspended in a portion of therpkaleft behind and generally re-frozen within 1
hour, and stored frozen until needed for transfusio

[0005] Cryoprecipitate serves as a source of fibrinogewtd¥ VIII, Factor Xlll, vVWF, and
fibronectin. This component is used in the condifdbleeding associated with fibrinogen
deficiency and to treat Factor XIII deficiency wheslume considerations preclude the use of
frozen plasma and recombinant proteins are notadlai It is also indicated as second-line
therapy for von Willebrand disease and hemophili@actor VIII deficiency). Coagulation
factor preparations other than cryoprecipitategareerally preferred when blood component
therapy is needed for management of von Willebdisdase and Factor VIII deficiency.
Although many uses of cryoprecipitate products Haaen replaced by factor concentrates or
recombinant factors, cryo is still routinely stoddgy many hospital blood banks for use in the
replacement of fibrinogen in patients, such asef@mple, patients with acquired
hypofibrinogenemia and bleedingd., massive hemorrhage). Compatibility testing aflol
groups is not strictly necessary for cryoprecigitfiowever, transfusion of ABO-compatible

cryo is generally preferred when possible.

[0006] Cryoprecipitate is often transfused in pools ofividbal units (e.g., 4-6 unit pool, 5-6
unit pool), instead of as a single product, witlarget of increasing a recipient’s (e.g., adult
recipient) fibrinogen level by, for example, 304#6@/dL. Pooling is generally performed after
thawing individual units, prior to transfusion. tife label indicates “Pooled Cryoprecipitated
AHF,” several units of Cryoprecipitated AHF haveshgooled. The volume of the pool is
generally indicated on the label and, if usedvitleme of 0.9% Sodium Chloride, Injection
(USP) may be separately listed.

[0007] As a measurement of potency (activity) and/or dquédir use in transfusion,
Cryoprecipitated AHF units should contain desigdatsmounts of Factor VIII and fibrinogen,

and generally comprise approximately 5 to 20 mplaéma. Current US standards require
manufacturers to test at least four cryo units eachth, and the products must have an average
of 150 mg or more of fibrinogen and 80 IU of factdtl. Some individual products may

actually have less than these amounts as longeas/drage remains above these minimums.



Typical values for a unit are substantially highaarg aside from infants it is rare to transfuse

just one unit.

[0008] Although measurement of Factor VIII is currentlgqueed for quality control, cryo is
primarily used to maintain fibrinogen levels fooper hemostasig,g., in treating disseminated
intravascular coagulation (DIC) or high volume herhage. Cryoprecipitate use is generally
limited by requirements that it is transfused witBihours of thawing or 4 hours of pooling, a
time constraint driven by multiple consideratiomgluding for example, the more rapid
decrease in Factor VIII activity and the potentalgrowth of pathogen contaminants, if
present. For example, it is known that the h&éfdor Factor VIl is about 12 hours, as
compared to fibrinogen, which has a half-life 0dbab100-150 hours. The discarding of unused
cryoprecipitate that has expired after 4 or 6 h@ast-thawing results in product waste and
increased costs. Additionally, for indicationsugng rapid delivery of cryoprecipitate to the
patient £.9., massive hemorrhage), the time required for thgvaind pooling of cryoprecipitate

may also be another limitation.

[0009] There remains a need for improved methods for preparyoprecipitate and

improved cryoprecipitate compositions for transbmsand other uses, including for example
cryoprecipitate compositions with extended postwtleapiry, and/or sufficient fibrinogen
content that pooling is not required between thgvahthe cryo product and administration to a
patient. Such improved compositions and methodspravide for greater efficiencies in
cryoprecipitate preparation and/or use, such aeXample, increased numbers of product units,
less wastage, more efficient processes for theigowvof required amounts of cryo product to
the clinician for use in transfusion, more timevietn thawing and administration, improved

availability and/or product uniformity, and/or assdo a larger available donor population.
SUMMARY

[0010] The compositions, methods, and kits described here useful in providing a
cryoprecipitate with desirable characteristics|udmg, for example, pathogen inactivated

cryoprecipitate, and cryoprecipitate suitable fee @or a greater duration after thawing.

[0011] In one aspect, the present disclosure providesmpasition comprising a

cryoprecipitate suitable for infusion into a subjatleast 1 day after thawing, wherein the
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cryoprecipitate is pathogen-inactivated. In soméadiments, the composition is suitable for
infusion into a subject at least 3 days after tingwiln some embodiments, the composition is
suitable for infusion into a subject at least 5gdafter thawing. In some embodiments, the
composition is suitable for infusion into a subjatteast 7 days after thawing. In some
embodiments, the composition comprises less thdk & factor VIII per unit of

cryoprecipitate. In some embodiments, the composdomprises less than 50 U of factor VIII
per unit of cryoprecipitate. In some embodimetits,composition comprises at least 150 mg of
fibrinogen per unit of cryoprecipitate. In somebadiments, the composition further comprises
plasma of a volume between about 15 mL and aboutl20In some embodiments, the
composition comprises cryoprecipitate obtained fedsmaut 600 mL of pathogen-inactivated
plasma. In some embodiments, the composition ceegpcryoprecipitate obtained from about
600 mL of plasma, and the obtained cryoprecipitaie been pathogen-inactivated. In some
embodiments, the composition comprises a firstmrgoipitate obtained from about 600 mL of
pathogen-inactivated plasma and a second cryoftieeimbtained from about 600 mL of
pathogen-inactivated plasma, wherein the firsttaedsecond cryoprecipitates are combined
prior to re-freezing for storage. In some emboditaethe composition comprises a first
cryoprecipitate obtained from about 600 mL of plasand a second cryoprecipitate obtained
from about 600 mL of plasma, wherein the first émelsecond cryoprecipitates are combined
prior to re-freezing for storage, and wherein it find the second cryoprecipitates have been
pathogen-inactivated after being combined and poioe-freezing for storage. In some
embodiments, the composition comprises a firstfrgoipitate obtained from about 600 mL of
plasma and a second cryoprecipitate obtained filwonts600 mL of plasma, wherein the first
and the second cryoprecipitates are combined frig-freezing for storage, and wherein the
first and the second cryoprecipitates have bedmpgan-inactivated prior to being combined
and prior to re-freezing for storage. In some edients, the composition comprises
cryoprecipitate obtained from at least about 600andl less than 650 mL of pathogen-
inactivated plasma. In some embodiments, the csimpo comprises cryoprecipitate obtained
from at least about 600 mL and less than 650 mplagma, and the obtained cryoprecipitate has
been pathogen-inactivated. In some embodimerdgs;dmposition comprises a first
cryoprecipitate obtained from at least about 600amdl less than 650 mL of pathogen-

inactivated plasma and a second cryoprecipitat@méd from at least about 600 mL and less



than 650 mL of pathogen-inactivated plasma, wheterfirst and the second cryoprecipitates
are combined prior to re-freezing for storagesdme embodiments, the composition comprises
a first cryoprecipitate obtained from at least a®20 mL and less than 650 mL of plasma and a
second cryoprecipitate obtained from at least ab06QtmL and less than 650 mL of plasma,
wherein the first and the second cryoprecipitatescambined prior to re-freezing for storage,
and wherein the first and the second cryoprecgsthave been pathogen-inactivated after being
combined and prior to re-freezing for storagesdme embodiments, the composition comprises
a first cryoprecipitate obtained from at least a@Q0 mL and less than 650 mL of plasma and a
second cryoprecipitate obtained from at least ab6QtmL and less than 650 mL of plasma,
wherein the first and the second cryoprecipitatescambined prior to re-freezing for storage,
and wherein the first and the second cryoprecgstaave been pathogen-inactivated prior to
being combined and prior to re-freezing for storagesome embodiments, the composition
further comprises plasma of a volume between a@umlL and about 75 mL. In some
embodiments, the composition further comprisesnpdasf a volume between about 50 mL and
about 60 mL. In some embodiments, the composiiatored at room temperature for the at
least 1 day after thawing. In some embodimentsctiioprecipitate has been pathogen-
inactivated by photochemical inactivation. In soengbodiments, the cryoprecipitate has been
pathogen-inactivated by photoinactivation with pden. In some embodiments, the psoralen is

amotosalen.

[0012] In another aspect, the present disclosure proddasthod of preparing a
cryoprecipitate for infusion into a subject compriga) preparing a cryoprecipitate from
pathogen-inactivated plasma; b) freezing the cryaipitate; and c) thawing the frozen
cryoprecipitate, wherein the resulting cryopreeigtof step c) is suitable for infusion into a
subject at least 1 day after thawing. In some afimbents, the resulting cryoprecipitate of step
c) is suitable for infusion into a subject at I€astays after thawing. In some embodiments, the
method further comprises testing the thawed cryopitate for fibrinogen. In some
embodiments, the method does not comprise testathawed cryoprecipitate for factor VIII.
In some embodiments, the cryoprecipitate is prepmn about 600 mL of pathogen-
inactivated plasma. In some embodiments, the rddilmther comprises combining a first
cryoprecipitate prepared from about 600 mL of pgdminactivated plasma and a second
cryoprecipitate prepared from about 600 mL of pgéminactivated plasma, wherein the first
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and the second cryoprecipitates are combined fwisteps b) and c). In some embodiments, the
cryoprecipitate is prepared from at least about®Q0and less than 650 mL of pathogen-
inactivated plasma. In some embodiments, the mdtirtiter comprises combining a first
cryoprecipitate prepared from at least about 600amd. less than 650 mL of pathogen-
inactivated plasma and a second cryoprecipitategoeel from at least about 600 mL and less
than 650 mL of pathogen-inactivated plasma, wheterfirst and the second cryoprecipitates
are combined prior to steps b) and c). In someoelintents, the resulting cryoprecipitate of

step c) is suitable for infusion into a subjedealtst 3 days after thawing. In some embodiments,
the resulting cryoprecipitate of step c) is suisafolr infusion into a subject at least 5 days after
thawing. In some embodiments, the resulting crgoipitate of step c) is suitable for infusion

into a subject at least 7 days after thawing.

[0013] In yet another aspect, the present disclosureigee\a method of infusing a
cryoprecipitate into a subject comprising a) prepgaa cryoprecipitate from pathogen-
inactivated plasma; b) freezing the cryoprecipitajehawing the frozen cryoprecipitate; and d)
infusing the thawed cryoprecipitate into a subjedterein the infusion occurs at least 1 day
after thawing the frozen cryoprecipitate. In sangodiments, the method further comprises
testing the thawed cryoprecipitate for fibrinogén.some embodiments, the method does not
comprise testing the thawed cryoprecipitate fotda¥1ll before transfusing the thawed
cryoprecipitate. In some embodiments, the cryapitate is prepared from about 600 mL of
pathogen-inactivated plasma. In some embodim#rgsnethod further comprises combining a
first cryoprecipitate prepared from about 600 mlpathogen-inactivated plasma and a second
cryoprecipitate prepared from about 600 mL of pgdminactivated plasma, wherein the first
and the second cryoprecipitates are combined fwristep b). In some embodiments, the
cryoprecipitate is prepared from at least about®Q0and less than 650 mL of pathogen-
inactivated plasma. In some embodiments, the midilmther comprises combining a first
cryoprecipitate prepared from at least about 600amd. less than 650 mL of pathogen-
inactivated plasma and a second cryoprecipitatggpeel from at least about 600 mL and less
than 650 mL of pathogen-inactivated plasma, wheterfirst and the second cryoprecipitates

are combined prior to step b).



[0014] In some embodiments of any of the above embodim#rgesulting cryoprecipitate

of step c) comprises less than 80 U of factor W8I unit of cryoprecipitate. In some
embodiments, the resulting cryoprecipitate of sfepomprises less than 50 U of factor VIl per
unit of cryoprecipitate. In some embodiments of ahthe above embodiments, the resulting
cryoprecipitate of step c) comprises at least 1§mhfibrinogen per unit of cryoprecipitate. In
some embodiments, the cryoprecipitate of stepréiducomprises plasma of a volume between
about 15 mL and about 20 mL. In some embodiméméscryoprecipitate of step a) further
comprises plasma of a volume between about 40 rdlabout 75 mL. In some embodiments,
the cryoprecipitate of step a) further comprisespia of a volume between about 50 mL and
about 60 mL. In some embodiments of any of thevalembodiments, the plasma has been
pathogen-inactivated by photochemical inactivatitmnsome embodiments, the cryoprecipitate
has been pathogen-inactivated by photoinactivatitim psoralen. In some embodiments, the
psoralen is amotosalen. In some embodiments obathe above embodiments, the subject is a

human.

[0015] In still another aspect, the present disclosurgiges a kit comprising a) a container;

b) a pathogen-inactivated cryoprecipitate; andhsjructions for using the pathogen-inactivated
cryoprecipitate in an infusion into a subject, wherthe instructions indicate that the
cryoprecipitate is suitable for infusion into théogect for up to about 7 days after thawing. In
some embodiments, the instructions indicate theattiioprecipitate is suitable for infusion into
the subject for up to about 5 days after thawillgsome embodiments, the instructions indicate
that the cryoprecipitate is suitable for infusiatoi the subject for up to about 3 days after

thawing.

[0016] In still another aspect, the present disclosurgiges a method of infusing a
cryoprecipitate into a subject, comprising infusintp the subject the composition of any of the

above embodiments.

[0017] In still another aspect, the present disclosurgiges a method infusing a
cryoprecipitate into a subject, comprising infusintp the subject a cryoprecipitate produced by
the method of any of the above embodiments.



[0018] In still another aspect, the present disclosurgiges a cryoprecipitate produced by the

method of any of the above embodiments.

[0019] In still another aspect, the present disclosurgiges a compaosition comprising a
cryoprecipitate suitable for infusion into a subjatleast 1 day after thawing, wherein the
cryoprecipitate is pathogen-inactivated. In soméadiments, the composition is suitable for
infusion into a subject at least 3 days after tingwiln some embodiments, the composition is
suitable for infusion into a subject at least 5glafter thawing. In some embodiments, the
composition comprises cryoprecipitate prepared fabteast about 550 mL and less than about
650 mL of pathogen-inactivated plasma. In someaghmbents, the composition comprises
cryoprecipitate prepared from at least about 550amdL less than about 650 mL of plasma, and
the prepared cryoprecipitate has been pathogetivaterl. In some embodiments, the
composition comprises cryoprecipitate prepared fatmout 600 mL of pathogen-inactivated
plasma. In some embodiments, the composition ceegpcryoprecipitate prepared from about
600 mL of plasma, and the prepared cryopreciphagbeen pathogen-inactivated. In some
embodiments, the composition comprises cryopretgprepared from 3 units of pathogen-
inactivated plasma. In some embodiments, the csitipp comprises cryoprecipitate prepared
from 3 units of plasma, and the prepared cryopretghas been pathogen-inactivated. In some
embodiments, the composition comprises a firstpryapitate prepared from at least about 550
mL and less than 650 mL of pathogen-inactivatedmpland a second cryoprecipitate prepared
from at least about 550 mL and less than 650 mpatfiogen-inactivated plasma, wherein the
first and the second cryoprecipitates are combprext to re-freezing for storage. In some
embodiments, the composition comprises a firstpryapitate prepared from at least about 550
mL and less than 650 mL of plasma and a secon@mypitate prepared from at least about
550 mL and less than 650 mL of plasma, whereirfiteeand the second cryoprecipitates are
combined prior to re-freezing for storage, and wlrethe first and the second cryoprecipitates
have been pathogen-inactivated after being comtanedrior to re-freezing for storage. In
some embodiments, the composition comprises acfiysiprecipitate prepared from at least
about 550 mL and less than 650 mL of plasma amt@s cryoprecipitate prepared from at
least about 550 mL and less than 650 mL of plasvharein the first and the second
cryoprecipitates are combined prior to re-freeZorgstorage, and wherein the first and the
second cryoprecipitates have been pathogen-inéatiyaior to being combined and prior to re-
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freezing for storage. In some embodiments, theposition comprises a first cryoprecipitate
prepared from about 600 mL of pathogen-inactivgledma and a second cryoprecipitate
prepared from about 600 mL of pathogen-inactivgledma, wherein the first and the second
cryoprecipitates are combined prior to re-freeZorgstorage. In some embodiments, the
composition comprises a first cryoprecipitate pregdrom about 600 mL of plasma and a
second cryoprecipitate prepared from about 600 fidlasma, wherein the first and the second
cryoprecipitates are combined prior to re-freeZorgstorage, and wherein the first and the
second cryoprecipitates have been pathogen-inéatiyaior to being combined and prior to re-
freezing for storage. In some embodiments, theposiion comprises a first cryoprecipitate
prepared from about 600 mL of plasma and a secommgpiecipitate prepared from about 600
mL of plasma, wherein the first and the second mryoipitates are combined prior to re-
freezing for storage, and wherein the first andstbeond cryoprecipitates have been pathogen-
inactivated after being combined and prior to e=fing for storage. In some embodiments, the
composition comprises a first cryprecipitate pregarom 3 units of pathogen-inactivated
plasma and a second cryoprecipitate prepared framt8 of pathogen-inactivated plasma,
wherein the first and the second cryoprecipitatescambined prior to re-freezing for storage.

In some embodiments, the composition comprisesidiyprecipitate prepared from 3 units of
plasma and a second cryoprecipitate prepared framt8 of plasma, wherein the first and the
second cryoprecipitates are combined prior to ee#ing for storage, and wherein the first and
the second cryoprecipitates have been pathogetivated after being combined and prior to re-
freezing for storage. In some embodiments, theposition comprises a first cryprecipitate
prepared from 3 units of plasma and a second cegigtate prepared from 3 units of plasma,
wherein the first and the second cryoprecipitatescambined prior to re-freezing for storage,
and wherein the first and the second cryoprecgsthave been pathogen-inactivated prior to
being combined and prior to re-freezing for storagesome embodiments, the composition
comprises cryoprecipitate prepared from 6 unitgathogen-inactivated plasma. In some
embodiments, the composition comprises cryopretpiprepared from 6 units of plasma, and
the prepared cryoprecipitate has been pathogemivated. In some embodiments, the
composition comprises cryoprecipitate prepared fptesma obtained from one donor. In some
embodiments, the composition comprises cryopretgprepared from plasma obtained from 2-

6 donors. In some embodiments, the compositiorpcises less than 80 IU of factor VIII per



unit of cryoprecipitate. In some embodiments,dbmposition comprises less than 50 1U of
factor VIl per unit of cryoprecipitate. In somembodiments, the composition comprises 80-100
IU of factor VIl per unit of cryoprecipitate. Isome embodiments, the composition comprises
at least 80 IU of factor VIII. In some embodimeritee composition comprises 80-240 U of
factor VIII. In some embodiments, the composittemprises 80-480 U of factor VIII. In

some embodiments, the amount of factor VIII is dateed from cryoprecipitate sampled within
about 2 hours after thawing. In some embodiméhésamount of factor VIII is determined

from cryoprecipitate sampled about 1 day after thgw In some embodiments, the amount of
factor VIl is determined from cryoprecipitate saeghabout 3 days after thawing. In some
embodiments, the amount of factor VIII is deterndifidm cryoprecipitate sampled about 5
days after thawing. In some embodiments, the caitipn comprises at least 150 mg of
fibrinogen per unit of cryoprecipitate. In somebaEdiments, the composition comprises at least
250 mg of fibrinogen per unit of cryoprecipitaté. some embodiments, the composition
comprises at least 750 mg of fibrinogen. In soméaliments, the composition comprises at
least 1500 mg of fibrinogen. In some embodimesdish unit of cryoprecipitate is prepared
from 180-250 mL of pathogen-inactivated plasmasdme embodiments, the composition
further comprises plasma of a volume between abool. and about 20 mL per unit of
cryoprecipitate. In some embodiments, the composfurther comprises plasma of a volume
greater than about 1 mL and less than or equdldatay5 mL. In some embodiments, the
composition further comprises plasma of a volum®een about 50 mL and about 60 mL. In
some embodiments, the composition further compptesma of a volume between about 30
mL and about 120 mL. In some embodiments, the csitipn is stored at room temperature for
at least 1 day after thawing. In some embodiméhéscomposition is stored at between about
2°C and about 6°C for at least 1 day after thawingsome embodiments, the cryoprecipitate
has been pathogen-inactivated by photochemicaliuadion. In some embodiments, the
cryoprecipitate has been pathogen-inactivated loygaihemical inactivation with a psoralen. In
some embodiments, the psoralen is amotosalernonie @mbodiments, the cryoprecipitate is
prepared from plasma that has been pathogen-iasativn a first container suitable for
photochemical inactivation of the plasma underilstepnditions; wherein the first container is
coupled to a compound absorption device (CAD) d¢bahthe pathogen-inactivated plasma can

be transferred from the first container to the Céidler sterile conditions; and wherein the
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cryoprecipitate is contained within one or moreoseccontainers, each of which is coupled to
the CAD such that the pathogen-inactivated plasanebe transferred from the CAD to the one
or more second containers under sterile conditiand,each of which is suitable for freezing the
pathogen-inactivated plasma followed by thawinghefpathogen-inactivated plasma under
conditions that provide for the formation of thgaprecipitate. In some embodiments, each of
the one or more second containers is suitabledéezing the pathogen-inactivated plasma,
followed by thawing of the pathogen-inactivatedspha under conditions that provide for the
formation of the cryoprecipitate and a cryosupengtfollowed by removal of all or a portion

of the cryosupernatant from the one or more seconthiners. In some embodiments, the
cryoprecipitate is prepared from plasma that has lpathogen-inactivated in a first container
suitable for photochemical inactivation of the ph@sunder sterile conditions; wherein the first
container is coupled to a compound absorption @e@AD) such that the pathogen-inactivated
plasma can be transferred from the first contaioéine CAD under sterile conditions; wherein
the CAD is coupled to one or more second contaj@sh of which is coupled to the CAD such
that the pathogen-inactivated plasma can be traegférom the CAD to the one or more second
containers under sterile conditions; and wheregncttyoprecipitate is contained within a third
container configured to be coupled to one or meo®sd containers, such that the pathogen-
inactivated plasma can be transferred from the @&\the one or more second containers to the
third container under sterile conditions, wheréia third container is suitable for freezing the
pathogen-inactivated plasma followed by thawinghefpathogen-inactivated plasma under
conditions that provide for the formation of thgaprecipitate. In some embodiments, the third
container is suitable for freezing the pathogerttivated plasma, followed by thawing of the
pathogen-inactivated plasma under conditions thatige for the formation of the
cryoprecipitate and a cryosupernatant, followeddwgoval of all or a portion of the
cryosupernatant from the third container. In s@mdodiments, the composition is contained
within a container that further comprises a labdic¢ating that the composition is suitable for
use for at least about 1 day after thawing. Inesembodiments, the composition is contained
within a container that further comprises a labdic¢ating that the composition is suitable for
use for at least about 3 days after thawing. mesembodiments, the composition is contained

within a container that further comprises a labdic¢ating that the composition is suitable for
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use for at least about 5 days after thawing. mesembodiments, the cryoprecipitate is

prepared from plasma other than group O plasma.

[0020] In still another aspect, the present disclosurgiges a method of preparing a
cryoprecipitate for infusion into a subject compris a) preparing a cryoprecipitate from
pathogen-inactivated plasma; b) freezing the cryapitate; and c) thawing the frozen
cryoprecipitate, wherein the resulting cryopreagtof step c) is suitable for infusion into a
subject at least 1 day after thawing. In some ehmbents, the thawed cryoprecipitate
comprises at least about 150 mg of fibrinogen péraf cryoprecipitate. In some embodiments,
the thawed cryoprecipitate comprises at least aBsditmg of fibrinogen. In some

embodiments, the method does not comprise detargithe level of factor VIII before infusing
the thawed cryoprecipitate. In some embodimeh&sptethod further comprises determining
the level of factor VIII in the thawed cryoprecgi¢. In some embodiments, the cryoprecipitate
is prepared from at least about 550 mL and less dbaut 650 mL of pathogen-inactivated
plasma. In some embodiments, the cryoprecipitapeapared from about 600 mL of pathogen-
inactivated plasma. In some embodiments, the nddilmther comprises combining a first
cryoprecipitate prepared from at least about 550amd. less than about 650 mL of pathogen-
inactivated plasma and a second cryoprecipitajggpeel from at least about 550 mL and less
than about 650 mL of pathogen-inactivated plasniegrein the first and the second
cryoprecipitates are combined prior to steps b)@ndn some embodiments, the method further
comprises combining a first cryoprecipitate preddrem about 600 mL of pathogen-

inactivated plasma and a second cryoprecipitajggpeel from about 600 mL of pathogen-
inactivated plasma, wherein the first and the sdayoprecipitates are combined prior to steps
b) and c). In some embodiments, the method fudbeiprises combining a first cryprecipitate
prepared from 3 units of pathogen-inactivated pkaamd a second cryoprecipitate prepared
from 3 units of pathogen-inactivated plasma, whetlee first and the second cryoprecipitates
are combined prior to steps b) and c). In someosiintents, the resulting cryoprecipitate of

step c) is suitable for infusion into a subjedealtst 3 days after thawing. In some embodiments,
the resulting cryoprecipitate of step c) is suigfolr infusion into a subject at least 5 days after
thawing. In another aspect, provided herein isethod of infusing a cryoprecipitate into a
subject comprising: a) preparing a cryoprecipifeden pathogen-inactivated plasma; b) freezing
the cryoprecipitate; c) thawing the frozen cryoppgate; and d) infusing the thawed
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cryoprecipitate into a subject, wherein the infast@curs at least 1 day after thawing the frozen
cryoprecipitate. In some embodiments, the thawgodpcecipitate comprises at least about 150
mg of fibrinogen per unit of cryoprecipitate. lonse embodiments, the thawed cryoprecipitate
comprises at least about 750 mg of fibrinogensdme embodiments, the method does not
comprise determining the level of factor VIl beddnfusing the thawed cryoprecipitate. In
some embodiments, the method further comprisesrdigtiag the level of factor VIII in the
thawed cryoprecipitate before infusing the thawsagrecipitate. In some embodiments, the
cryoprecipitate is prepared from at least aboutrdhand less than about 650 mL of pathogen-
inactivated plasma. In some embodiments, the cepipitate is prepared from about 600 mL of
pathogen-inactivated plasma. In some embodim#rgsnethod further comprises combining a
first cryoprecipitate prepared from at least al&fi@ mL and less than about 650 mL of
pathogen-inactivated plasma and a second cryojaeiprepared from at least about 550 mL
and less than about 650 mL of pathogen-inactivakaesina, wherein the first and the second
cryoprecipitates are combined prior to steps b)@ndn some embodiments, the method further
comprises combining a first cryoprecipitate preddrem about 600 mL of pathogen-
inactivated plasma and a second cryoprecipitajggpeel from about 600 mL of pathogen-
inactivated plasma, wherein the first and the sdawyoprecipitates are combined prior to steps
b) and c). In some embodiments, the method fudbeiprises combining a first cryprecipitate
prepared from 3 units of pathogen-inactivated pkaamd a second cryoprecipitate prepared
from 3 units of pathogen-inactivated plasma, whetlee first and the second cryoprecipitates
are combined prior to steps b) and c). In someoelinfients, the resulting cryoprecipitate of
step c¢) comprises less than 80 IU of factor VI peit of cryoprecipitate. In some
embodiments, the resulting cryoprecipitate of sfepomprises at least about 80 IU of factor
VIII. In some embodiments, the resulting cryoppéeite of step ¢) comprises 80-240 IU of
factor VIII. In some embodiments, the resultingaprecipitate of step ¢) comprises 80-480 U
of factor VIII. In some embodiments, the resultorgoprecipitate of step ¢) comprises less than
50 IU of factor VIII per unit of cryoprecipitatdn some embodiments of any of the above
embodiments, the resulting cryoprecipitate of sfepomprises at least 150 mg of fibrinogen per
unit of cryoprecipitate. In some embodiments of ahthe above embodiments, the resulting
cryoprecipitate of step ¢) comprises at least 7§Mmffibrinogen. In some embodiments of any

of the above embodiments, the cryoprecipitateey s further comprises plasma of a volume
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between about 5 mL and about 20 mL per unit of grgoipitate. In some embodiments, the
cryoprecipitate of step a) further comprises plasimavolume greater than about 1 mL and less
than or equal to about 75 mL. In some embodiménéscryoprecipitate of step a) further
comprises plasma of a volume between about 50 rdlabout 60 mL. In some embodiments,
the cryoprecipitate of step a) further comprisesmpla of a volume between about 30 mL and
about 120 mL. In some embodiments of any of tlevalembodiments, the plasma has been
pathogen-inactivated by photochemical inactivatitmnsome embodiments, the cryoprecipitate
has been pathogen-inactivated by photochemicalivadion with a psoralen. In some
embodiments, the psoralen is amotosalen. In sonb®@@ments of any of the above
embodiments, the cryoprecipitate is prepared frtamrpa that has been pathogen-inactivated in
a first container suitable for photochemical inaation of the plasma under sterile conditions;
wherein the first container is coupled to a commbabsorption device (CAD) such that the
pathogen-inactivated plasma can be transferred fhenfirst container to the CAD under sterile
conditions; and wherein the cryoprecipitate is éozand thawed in steps b) and c) within one or
more second containers, each of which is coupledeCAD such that the pathogen-inactivated
plasma can be transferred from the CAD to the omeae second containers under sterile
conditions, and each of which is suitable for firgzhe pathogen-inactivated plasma followed
by thawing of the pathogen-inactivated plasma uedaditions that provide for the formation

of the cryoprecipitate. In some embodiments, ed¢he one or more second containers is
suitable for freezing the pathogen-inactivatedmplkasfollowed by thawing of the pathogen-
inactivated plasma under conditions that providdHe formation of the cryoprecipitate and a
cryosupernatant, followed by removal of all or atjpm of the cryosupernatant from the one or
more second containers. In some embodimentsyyoprecipitate is prepared from plasma that
has been pathogen-inactivated in a first contangable for photochemical inactivation of the
plasma under sterile conditions; wherein the fimsttainer is coupled to a compound absorption
device (CAD) such that the pathogen-inactivategmkacan be transferred from the first
container to the CAD under sterile conditions; argbrein the cryoprecipitate is frozen and
thawed in steps b) and c) within a third contacanfigured to be coupled to one or more
second containers, such that the pathogen-inaetiydilasma can be transferred from the CAD
to the one or more second containers to the tluintiatner under sterile conditions, wherein the

third container is suitable for freezing the patognactivated plasma followed by thawing of
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the pathogen-inactivated plasma under conditioasgtovide for the formation of the
cryoprecipitate. In some embodiments, the thinct@oer is suitable for freezing the pathogen-
inactivated plasma, followed by thawing of the pagn-inactivated plasma under conditions
that provide for the formation of the cryoprecipgtand a cryosupernatant, followed by removal
of all or a portion of the cryosupernatant from thied container. In some embodiments of any

of the above embodiments, the subject is a human.

[0021] In still another aspect, the present disclosuoeides a kit comprising: a) a container,
b) a pathogen-inactivated cryoprecipitate; anchsructions for using the pathogen-inactivated
cryoprecipitate in an infusion into a subject, wherthe instructions indicate that the

cryoprecipitate is suitable for infusion into théogect for up to about 5 days after thawing.

[0022] In still another aspect, the present disclosurgiges a kit comprising: a) a container;
b) a pathogen-inactivated cryoprecipitate; andlapal indicating that the pathogen-inactivated
cryoprecipitate is suitable for use for up to ab®days after thawing.

[0023] In still another aspect, the present disclosuregiges a method of infusing a
cryoprecipitate into a subject, comprising infusintp the subject the composition of any of the

above embodiments.

[0024] In still another aspect, the present disclosurgiges a method of infusing a
cryoprecipitate into a subject, comprising infusintp the subject a cryoprecipitate produced by

any of the above embodiments.

[0025] In still another aspect, the present disclosurgiges a cryoprecipitate produced by

any of the above embodiments.

[0026] In still another aspect, the present disclosurgiges a method of preparing a pooled
cryosupernatant for infusion into a subject compgsa) freezing at least a first pathogen-
inactivated plasma and a second pathogen-inaatiya#sma, wherein the first and the second
pathogen-inactivated plasmas each have a voluraeleést about 550 mL and less than about
650 mL; b) thawing the first pathogen-inactivatéaspna under conditions that provide for the
formation of a first precipitate and a first supgant, and thawing the second pathogen-

inactivated plasma under conditions that providetie formation of a second precipitate and a
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second supernatant; c) separating the first andebend supernatants from the first and the
second precipitates to form a first crosupernagadta second cryosupernatant; and d)
combining the first and the second cryosupernatanfisrm a pooled cryosupernatant. In some
embodiments, the first and the second pathogerniiaded plasmas each have a volume of
about 600 mL. In some embodiments, step a) fudbeprises freezing at least a third
pathogen-inactivated plasma and a fourth pathogactivated plasma, wherein the third and the
fourth pathogen-inactivated plasmas each havelanabf at least about 550 mL and less than
650 mL; step b) further comprises thawing the tipathogen-inactivated plasma under
conditions that provide for the formation of a thprecipitate and a third supernatant, and
thawing the fourth pathogen-inactivated plasma uodeditions that provide for the formation

of a fourth precipitate and a fourth supernatae €) further comprises separating the third and
the fourth supernatants from the third and thetfoprecipitates to form a third cryosupernatant
and a fourth cryosupernatant; the pooled cryoswgtam formed in step d) is a first pooled
supernatant, and step d) further comprises contpthia third and the fourth cryosupernatants to
form a second pooled cryosupernatant; and the rddthither comprises e) combining the first
pooled cryosupernatant and the second pooled gogosatant. In some embodiments, the third
and the fourth pathogen-inactivated plasmas eaeoh &aolume of about 600 mL. In some
embodiments, the first and/or the second pathogactivated plasma have been pathogen-
inactivated by photochemical inactivation. In soengbodiments, the one or more of the first,
second, third, and fourth pathogen-inactivatedmpésshave been pathogen-inactivated with a
psoralen. In some embodiments, the psoralen iscmalen. In some embodiments, one or
more of the first, second, third, and fourth pa#mgnactivated plasmas have been pathogen-
inactivated in a first container suitable for phaftemical inactivation of plasma under sterile
conditions, wherein the first container is couptie@d compound absorption device (CAD) such
that the pathogen-inactivated plasma can be trarsdférom the first container to the CAD

under sterile conditions. In some embodiments,amaore of the first, second, third, and

fourth pathogen-inactivated plasmas is frozenep sf) and thawed in step b) within one or
more second containers, each of which is couplede@CAD such that the pathogen-inactivated
plasma can be transferred from the CAD to the enmeare second containers under sterile
conditions, and each of which is suitable for fiegzhe pathogen-inactivated plasma followed

by thawing of the pathogen-inactivated plasma uedaditions that provide for the formation
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of the cryoprecipitate. In some embodiments, anmaare of the first, second, third, and fourth
pathogen-inactivated plasmas is frozen in stepd)t@awed in step b) within a third container
configured to be coupled to the one or more seconthiners, such that the pathogen-
inactivated plasma can be transferred from the @&\the one or more second containers to the
third container under sterile conditions, wheréia third container is suitable for freezing the
pathogen-inactivated plasma followed by thawinghefpathogen-inactivated plasma under
conditions that provide for the formation of thgaprecipitate. In some embodiments, one or
more of the first, second, third, and fourth supgéaints is separated from one or more of the the
first, second, third, and fourth precipitates igpst) within one or more fourth containers, each
of which is configured to be coupled to the onenmre second containers or to the third
container such that the supernatant can be traadféiom the one or more second containers or
the third container to the one or more fourth com@is under sterile conditions to afford a
pathogen-inactivated cryosupernatant containedmitie one or more fourth containers and a
pathogen-inactivated cryoprecipitate contained iwithe one or more second containers or the
third container.

[0027] In still another aspect, the present disclosurgiges a method of infusing a
cryosupernatant into a subject, comprising infusimig the subject a cryosupernatant produced
by the method of any of the above embodiments.

[0028] In still another aspect, the present disclosurgiges a processing set for preparing a
pathogen-inactivated cryoprecipitate, comprising &jst container within which one or more
units of a plasma can be photochemically inactivatethe presence of a psoralen under sterile
conditions; b) a compound absorption device (CA@)pted to the first container such that the
one or more units of plasma can be transferred thaniirst container to the compound
absorption device under sterile conditions; andng or more second containers, each of which
is coupled to the compound absorption device siahthe one or more units of plasma can be
transferred from the compound absorption devidaéamne or more second containers under
sterile conditions to provide pathogen-inactivgiatsma suitable for infusion into a subject,
wherein the one or more second containers is deifabfreezing the pathogen-inactivated
plasma followed by thawing of the pathogen-inadtdaplasma under conditions that provide

for the formation of a precipitate and a supernatémsome embodiments, each of the one or
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more second containers is suitable for freezingtitbogen-inactivated plasma, followed by
thawing of the pathogen-inactivated plasma undeditions that provide for the formation of
the cryoprecipitate and a cryosupernatant, followedemoval of all or a portion of the
cryosupernatant from the one or more second car&in

[0029] In still another aspect, the present disclosurgifges a processing set for preparing a
pathogen-inactivated cryoprecipitate, comprising &jst container within which one or more
units of a plasma can be photochemically inactvatehe presence of a psoralen under sterile
conditions; b) a compound absorption device (CA@)pted to the first container such that the
one or more units of plasma can be transferred thaniirst container to the compound
absorption device under sterile conditions; ¢) onmore second containers, each of which is
coupled to the compound absorption device suchthigadbne or more units of plasma can be
transferred from the compound absorption deviddeémne or more second containers under
sterile conditions to provide pathogen-inactivgiasma suitable for infusion into a subject; and
d) a third container, which is configured to be gled to the one or more second containers such
that the pathogen-inactivated plasma can be trapgférom the one or more second containers
to the third container under sterile conditionsevdin the third container is suitable for freezing
the pathogen-inactivated plasma followed by thavahthe pathogen-inactivated plasma under
conditions that provide for the formation of a ppate and a supernatant. In some
embodiments, the third container is suitable feefing the pathogen-inactivated plasma,
followed by thawing of the pathogen-inactivatedspha under conditions that provide for the
formation of the cryoprecipitate and a cryosupengtfollowed by removal of all or a portion

of the cryosupernatant from the third containersesme embodiments, the processing set
further comprises an additional container suitéfatanixing the one or more units of plasma
with a pathogen inactivation compound, whereinatiditional container is coupled to the first
container such that the one or more units of plasna@mixture with the pathogen-inactivating
compound can be transferred from the additionalainer to the first container under sterile
conditions. In some embodiments, the processihfyugber comprises one or more fourth
containers, each of which is configured to be cedpb the one or more second containers or to
the third container such that the supernatant eanansferred from the one or more second
containers or the third container to the one orariourth containers under sterile conditions to
provide a pathogen-inactivated cryosupernatantacoed within the one or more fourth
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containers and a pathogen-inactivated cryopretgpaantained within the one or more second
containers or the third container. In some embedis the third container is coupled to the one
or more second containers such that the supernzariie transferred from the one or more
second containers to the third container undeilestssnditions to afford a pathogen-inactivated
cryosupernatant contained within the third contaared a pathogen-inactivated cryoprecipitate
contained within the one or more second containBrsome embodiments, the third container
Is configured to be coupled to the one or more s@@ontainers such that the pathogen-
inactivated plasma can be transferred from theoomeore second containers to the third
container under sterile conditions; wherein thedtlsontainer is suitable for freezing the
pathogen-inactivated plasma followed by thawinghefpathogen-inactivated plasma under
conditions that provide for the formation of a ppétate and a supernatant; and wherein each of
the one or more fourth containers is configuredda@oupled to the third container such that the
supernatant can be transferred from the third aoertéo the one or more fourth containers
under sterile conditions to afford a pathogen-ivated cryosupernatant contained within the
one or more fourth containers and a pathogen-wetetil cryoprecipitate contained within the
third container.

[0030] In still another aspect, the present disclosurgiges a method of preparing a
cryoprecipitate for infusion into a subject compris a) preparing a cryoprecipitate from
pathogen-inactivated plasma; and b) freezing tiqeprecipitate; wherein the cryoprecipitate is
suitable for infusion into the subject for up taab5 days after thawing. In some embodiments,
the cryoprecipitate is prepared from at least abdGtmL and less than about 650 mL of
pathogen-inactivated plasma. In some embodim#rgs;ryoprecipitate is prepared from about
600 mL of pathogen-inactivated plasma. In someaatimbents, the method further comprises
combining a first cryoprecipitate prepared fronteaist about 550 mL and less than about 650
mL of pathogen-inactivated plasma and a secondpcegipitate prepared from at least about
550 mL and less than about 650 mL of pathogen-vetetd plasma, wherein the first and the
second cryoprecipitates are combined prior to Bjedn some embodiments, the first
cryoprecipitate is prepared from about 600 mL dhpgen-inactivated plasma, and wherein the
second cryoprecipitate is prepared from about 6D@hpathogen-inactivated plasma. In some
embodiments, the method further comprises combiaifigst cryprecipitate prepared from 3
units of pathogen-inactivated plasma and a secompiecipitate prepared from 3 units of
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pathogen-inactivated plasma, wherein the firstthedsecond cryoprecipitates are combined

prior to step b).

[0031] In still another aspect, the present disclosurgiges a method of preparing a
cryoprecipitate for infusion into a subject compris a) preparing a cryoprecipitate from
plasma; and b) subjecting the cryoprecipitate tb@gen inactivation; wherein the pathogen-
inactivated cryoprecipitate is suitable for infusiato the subject for up to about 5 days after
storage at between about 2°C and about 25°C. nire ®mbodiments, the plasma is not
pathogen-inactivated. In some embodiments, th@adeurther comprises, after step b): c¢)
freezing the pathogen-inactivated cryoprecipitated d) thawing the frozen pathogen-
inactivated cryoprecipitate; wherein the pathogeaciivated cryoprecipitate is suitable for
infusion into the subject for up to about 3 dayerathawing. In some embodiments, the
pathogen-inactivated cryoprecipitate is suitabtarifusion into the subject for up to about 5
days after thawing. In some embodiments, the cgmpitate is prepared from 1 unit of plasma.
In some embodiments, the cryoprecipitate is prepaicn at least about 180 mL and less than
about 250 mL of plasma. In some embodiments, tpgved cryoprecipitate is resuspended in
at least about 30 mL and less than about 70 mllaghpa. In some embodiments, the method
further comprises combining at least a first crgmgitate prepared from 1 unit of plasma and a
second cryoprecipitate prepared from 1 unit of piaswherein the first and the second
cryoprecipitates are combined prior to step b)sdme embodiments, the method further
comprises combining at least a first cryoprecipifatepared from 1 unit of plasma and a second
cryoprecipitate prepared from 1 unit of plasma, ihrethe first and the second cryoprecipitates
are combined after step b). In some embodimemsijrist cryoprecipitate is prepared from at
least about 180 mL and less than about 250 mLasfnpd, and wherein the second
cryoprecipitate is prepared from at least aboutrb80and less than about 250 mL of plasma. In
some embodiments, combining at least a first cryipitate and a second cryoprecipitate
comprises combining 2-12 cryoprecipitates. In semd&odiments, the volume of the combined
cryoprecipitates is at least about 500 mL andtless about 700 mL. In some embodiments, the
first and the second cryoprecipitates are preptoad plasma of the same ABO type. In some
embodiments, the first and the second cryopredtgsitare prepared from plasma of different
ABO types. In some embodiments, the combined cemptiates are prepared from at least 3
cryoprecipitates, and each of the cryoprecipitetgsepared from plasma of a different ABO
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type. In some embodiments, the cryoprecipitapgepared from whole-blood derived plasma.
In some embodiments, the cryoprecipitate is prepficen apheresis collected plasma. In some
embodiments, the apheresis collected plasma issleet@bout 200 mL and about 800 mL.

[0032] Itis to be understood that one, some, or alhefgroperties of the various
embodiments described herein may be combined o édher embodiments. These and other
aspects will become apparent to one of skill indtte These and other embodiments are further
described by the detailed description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1A shows an exemplary processing kit in accordante seime embodiments.

Dotted components are optional.

[0034] FIG. 1B shows an exemplary processing kit in accordante same embodiments.

Dotted components are optional.

[0035] FIG. 1C shows an exemplary processing kit in accordante seime embodiments.

Dotted components are optional.

[0036] FIG. 2A shows an exemplary processing kit in accordante seme embodiments.

Dotted components are optional.

[0037] FIG. 2B shows an exemplary processing kit in accordantie same embodiments.

Dotted components are optional.

[0038] FIG. 2C shows an exemplary processing kit in accordante seme embodiments.

Dotted components are optional.

[0039] FIG. 3A shows an exemplary processing kit in accordante seme embodiments.

Dotted components are optional.

[0040] FIG. 3B shows an exemplary processing kit in accordantie same embodiments.
Dotted components are optional.
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[0041] FIG. 4 depicts combining two separate cryoprecipitatpgrations in accordance with

some embodiments.

[0042] FIG. 5 shows an exemplary processing kit in accordante same embodiments.

Dotted components are optional.

[0043] FIG. 6 shows an exemplary processing kit in accordante same embodiments.

Dotted components are optional.

[0044] FIG. 7 shows an exemplary processing kit in accordante same embodiments.

Dotted components are optional.
DETAILED DESCRIPTION

[0045] The term “cryoprecipitate” refers to a blood prodpioduced by controlled thawing of
frozen plasmagg., whole blood-derived fresh frozen plasma, aphesived plasma) to form
a precipitate comprising one or more coagulatiatois including without limitation fibrinogen,
Factor VIII, Factor Xlll, vVWF, and/or fibronectinSuch cryoprecipitate may be recovered from
the liquid plasma portion, for example, by refrgied centrifugation. A cryoprecipitate may be
resuspended in any suitable volume of plasma edtavery. Methods for preparing a

cryoprecipitate are well known in the art and pdad throughout the present disclosure.

[0046] The term “plasma” refers to any plasma blood pro&aown in the art. In some
embodiments, plasma refers to whole blood-deriveshffrozen plasma. In some embodiments,
plasma refers to one or more plasma units from @evblood donation (e.g., approximately
180-250 mL volume each). In some embodimentspma®fers to one or more plasma units
from an apheresis blood donation (may be up tocagmately 700-800 mL each). In some
embodiments, plasma refers to a single unit. mesembodiments, plasma may be pooled from
multiple units. In some embodiments, plasma mantaio one or more additional components,
including, without limitation, one or more pathogi@activation compounds and/or byproducts

of a pathogen-inactivation process.

[0047] The term “suitable for infusion” refers to any btbproduct €.9., a cryoprecipitate)

able to be used for an infusioad., a transfusion) into a subje@d., a human patient)
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according to medical judgement. In some embodimenitability refers to having sufficient
biological activity for its intended uskee., for use where a transfusion of human coagulation
factors is indicated, including, without limitatiooontrol of bleeding associated with fibrinogen
deficiency, treating Factor XllI deficiency, traagi Factor VIl deficiency, treating von
Willebrand disease, maintenance of hemostasigjrigedisseminated intravascular coagulation
(DIC) or high volume hemorrhage, and/or makingifilsealant. In some embodiments,
suitability refers to having sufficient safetyg., that the product has undergone a treatment that
improves product safetg.§)., pathogen inactivation) and/or demonstrates sat®fac
performance with respect to one or more safetyedlemmeasurements (such as viral or bacterial
titer). Photochemical inactivation of pathogenslimod product units using amotosalen and
UVA light as described herein is well establishegtovide such a blood produetd.,
cryoprecipitate) that is suitable for transfusiotoihumans. In some embodiments, suitability
refers to meeting one or more standaeds,(having a level of a biological activity or a
biological component, a safety criterion, and tke)lestablished by an accrediting agency or
regulatory body that governs infusion practiceshsas the AABB.

[0048] “Pathogen-inactivated” as used herein describdealproduct €.9., a cryoprecipitate
or plasma) that has undergone processa, Py the methods described herein) to inactivate
pathogens that may be present. It is understadatpathogen-inactivated cryoprecipitate may
include a cryoprecipitate that has itself undergoaghogen inactivation, or a cryoprecipitate
made from a pathogen-inactivated blood prodedt,(plasma, whole blood, and the like). It is
further understood that the process does not nedlgssactivate completely all pathogens that
may be present, but substantially reduces the anwdume or more pathogens to significantly
reduce the risk of a transfusion-associated dise@le inactivation of a pathogen may be
assayed by measuring the number of infective pat®§@.g., virus or bacteria) in a certain
volume, and the level of inactivation is typicalgpresented by the log reduction in the
infectivity of the pathogen, or log reduction iteti Methods of assaying log reduction in titer,
and measurements thereof for pathogen inactivatielkknown in the art. Methods of assaying
log reduction in titer, and measurements thereop&thogen inactivation are described, for
example, in US patent 7,655,392, the disclosukelach is hereby incorporated by reference as
it relates to assays for pathogen inactivation.séeh, for any given pathogen, known amounts
can be added to a test unit of cryoprecipitatel@sma to assess how much inactivation results
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from the process, where typically the pathogentimaton process results in at least about 1 log
reduction in titer, or about 2 log, about 3 logpab4 log, or at least about 5 log reduction in
titer. While the methods as described herein ppfiGable to any pathogen-inactivation
treatment, it is desirable that the pathogen-imatibn treatment is capable of inactivating a
variety of pathogens to at least 1 log reductiotitér, including a pathogen selected from the
group consisting of HIV-1, HBV, HCV, HTLV-1, HTLV-2West Nile virusEscherichia coli,
Klebsiella pneumoniae, Yersinia enterocolitica, Staphylococcus epider midis, Staphylococcus

aureus, Treponema pallidum, Borrelia burgdorferi, Plasmodium falciparum, Trypanosoma

cruzi, andBabesia microti.

[0049] The term “pathogen inactivation compound” meanssuitable compound, such as a
small organic compound, that can be used to inatetia pathogen that may be present in a
blood product such as cryoprecipitate or plasmdphdtoactivated pathogen inactivation
compound” is a suitable compound that requires dened of light €.9., ultraviolet light) in

order to sufficiently inactivate a pathogen. Saompounds are preferred in the inactivation of
pathogens in blood products such as cryoprecipitapgasma as they provide control over the
inactivation process. Such photoactivated pathaggetivation compounds described herein
include psoralens, isoalloxazines, alloxazineshglbtyanines, phenothiazines, and porphyrins,
where these terms are understood to encompas®eabelass of compounds, i.e. the core
compound and suitable derivatives thereof. Formgte, psoralens or a psoralen generally
describes the psoralen core compound and any tleevhereof €.g. amotosalen),
isoalloxazines or an isoalloxazine generally déssithe isoalloxazine core and any derivative
thereof €.g. riboflavin), and so forth. Such derivatives cors@ the core compound structure as
well as additional substituents on the core. Dpsons of such compounds include any salts
thereof.

[0050] The term “amotosalen” means the compound 3-(2-aativaxymethyl)-2,5,9-
trimethylfuro[3,2-gJchromen-7-one and any salts¢loé The compound may also be referred
to as 3-[(2-aminoethoxy)methyl]-2,5,9-trimethyl-#tko[3,2-G][1]benzopyran-7-one-
hydrochloride. The compound may also be referemkt4’-(4-amino-2-oxa)butyl-4,5,8-
trimethyl psoralen. Where the inactivation of blqgmdducts such as cryoprecipitate or plasma

includes adding amotosalen HCI (the HCI salt of srsalen) to a unit of blood product, the
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removal of this compound from the unit is not liedtto the removal of amotosalen HCI, as the
amotosalen can be present in solution as othex @adis the free base. As used in the methods
described herein, removal of amotosalen means rainodb¥he compound in any form, e.g. as

the free base or as any salt, as measured byshgsadescribed herein. Treatment or processing
of blood products by amotosalen inactivation retersombining a blood produat.g., unit of
cryoprecipitate or plasma, individual unit, pool&d)h amotosalen and illuminating with a
suitable dose of UVA light in order to inactivatatipogens that may be present. In some
embodiments, amotosalen-inactivated cryopreciphiagebeen pathogen inactivated, or the
plasma from which the cryoprecipitate has beenywwed has been pathogen inactivated,

according to commercial methods, or by similar rodth

[0051] The term “under sterile conditions” as used herefars to maintaining the sterility of
the system, for example by connection of two bagsfa blood processing set, or refers to a
means by which the process does not introduce omé&ion. For example, as used in the
methods described herein, a source unit of bloodymt such as cryoprecipitate or plasma
comprising a tubing for connection to a processieigor container of pathogen inactivation
compound comprising a similar tubing may be joineder sterile condition by methods known
in the art, for example using a sterile connectiagice, which acts to melt or weld the tubing
together to provide a sterile flow path betweentih@ containers. Similarly, when methods
described herein describe sealing off such tulihmgsealing is done under sterile conditions, for

example using a tubing welder.

[0052] A "blood-collection bag" can be any bag used fdlecting blood from a donor as
known in the art. Blood collected in a blood-cotlen bag that is not attached to other bags
may be centrifuged to separate the blood into bmwdponents. Then, the blood-collection bag
is sterile docked to a number of satellite bags ¢beresponds to the number of blood products it
has been determined to manufacture from the wHotedb Blood in a blood-collection bag may
be processed, such as by centrifuging and/or ingem the blood-collection bag before
separation into satellite bags, or the blood mairdresferred (by gravity or by pumping) from

the blood-collection bag to a blood-processing bag.

[0053] A "blood-processing bag" is any such bag knowredrt, other than the blood-

collection bag, used for processing blood. Thetiprocessing bag may be pre-connected to
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the blood-collection bag or attached to the bloollliection bag through sterile docking. Blood
transferred to a blood-processing bag may be ¢egéd. Prior to centrifuging or immediately
after centrifuging, the blood-processing bag isilstelocked to a number of satellite bags that
corresponds to the number of blood products itdess determined to manufacture from the
whole blood.

Blood collection and cryoprecipitate preparation

[0054] Whole blood for use in the preparation of cryoppéate as described herein may be
collected by a variety of procedures known in ttte ®ne of the most common blood collection
techniques, is the "manual” collection of wholedaldrom healthy donors. As commonly
understood and as used herein, manual collectfersr® a collection method where whole
blood is allowed to drain from the donor and intcodlection container without the use of
external pumps or similar devices. This is in casitto so-called automated procedures where
blood is withdrawn from a donor and further proegiskBy an instrument that typically includes a
processing or separation device and pumps for gdimod or blood components into and out
of the device. Automated cell separation systerag loe used to collect plasma from a donor by
an apheresis procedured., plasmapheresis), while returning other blood ponents to the
donor. Apheresis collected plasma also may be issdte preparation of cryoprecipitate and

cryo poor plasma using the methods and kits pravidgeaein.

[0055] Regardless of whether the blood collection techmigunanual or automated,
withdrawing blood from the donor typically includeserting a vein access device, such as a
needle, into the donor's arm (and, more specijicdie donor's vein) and withdrawing blood
from the donor through the needle. The "venipumtneedle typically has attached to it, one
end of a plastic tube that provides a flow pathtifierblood. The other end of the plastic tube
terminates in one or more pre-attached plasticchtmmtainers or bags for collecting the blood.
The needle, tubing and containers make up a blobection set which is pre-sterilized and
disposed of after a single use. The sterile blmmkction container typically serves as the
primary container for initial separation of bloagheponents (e.g., separation of plasma from red
blood cells and platelets).
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[0056] The blood collection container and plastic tubingyralso include a volume of a liquid
anticoagulant, while in the automated techniqussarate container of anticoagulant may be
provided from which the anticoagulant is meterdd the flow path and mixed with the
incoming whole blood. Anticoagulant is requirect#ese of the tendency of blood to clot and
adhere to the walls of the plastic surfaces whicliExemplary anticoagulants are well known in
the art and may include, but are not limited toaaticoagulant citrate phosphate dextrose
(CPD) solution, an anticoagulant citrate phosplatgble dextrose (CP2D) solution, an
anticoagulant citrate phosphate dextrose adeniR®LJ solution €.g., CPDA-1), an acid

citrate dextrose (ACD) solutior.§)., ACD-A), and an anticoagulant sodium citrate 4% w

solution.

[0057] Blood may be identified or characterized with respge one or more parameters, such
as for example, hematocrit. Such identificatiortloaracterization is typically prior to or shortly
after blood collection, but prior to subjecting #talected whole blood to further processing,
such as according to the methods provided hetleiaddition, at or near the time of collection
and prior to transfusion to a patient, tests mapdyéormed for determining blood type and the
presence of pathogens such as virus, bacteriaraottier foreign substances in the donor's
blood. Such testing generally requires obtainisgmaple of the donor’s blood. Generally
sampling of blood may be before, during or aftematmn, but without compromising the
sterility of the system and/or the collected blgodduct. For example, samples may be
commonly obtained by finger stick, heel stick onypeincture. In the case where blood for
hemoglobin testing is gathered with a capillarglsta single-use sterile lancet may be used.
Another well-known technique is to simply withdrawcollect the blood remaining in the flow
path of the collection set after donation. Thigines removing the needle from the donor,
inserting the needle into a vacuum sealed samplaigr tube and allowing the blood from the
flow path to drain into the vial. Another alterivatis to clamp off the flow path near the
collection container and divert the blood beingwawn from the donor to a collection
(sampling) vial or tube. This procedure may emg@@articular type of disposable tubing set
having a pre-attached sampling site on the maim flath. Blood at or near the sampling site
may be obtained by piercing the sampling site wieparately provided needle or other
piercing device, and attaching a sampling vialéh®rTo minimize the risk that the incoming
blood will be exposed to the outside environmérg,dample is typically collected after
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completion of the blood donation. Alternativelgnse collection bags or collection sets include
diversion pouches to sequester a porteg (the first 20 ml) of blood collected. Another
example of a blood sampling system is describéd. 8 Pat. No. 5,167,656, which describes
blood collection sets with an enlarged sample ctble portion included in the flow path.

Blood for sampling is collected in the enlargedtjpor by clamping off the flow path near the
collection container and allowing the enlarged mghportion to fill with blood.

[0058] Plasma useful for cryoprecipitate preparation asdleed herein may be recovered
from whole blood by a variety of procedures knowrhe art. For example, plasma may be
recovered by centrifuging whole blood at low spéegl, approximately 1000-3000 rpm for
approximately 10-20 minutes, optionally under geration), followed by recovery of the
plasma fraction. In some embodiments, the plasianalme depleted of plateletsd., by
centrifugation at higher speeds and/or longer timigsin the above ranges, such as

approximately 2000-3000 rpm for approximately 15a2@utes, or approximately 500@)x

[0059] Methods for producing a cryoprecipitate from plasamawell known in the art and
described and exemplified herein. Typically indival units of whole blood derived plasma
used for preparation of cryoprecipitate are froaghin 8 hours of donation and the frozen
plasma (e.g., whole blood-derived fresh frozenmksor FFP) may be thawed in a temperature
controlled apparatus, such as a water bath. Tésept disclosure also contemplates that whole
blood derived plasma frozen within 24 hours of dmmaand plasma produced by apheresis
(e.g., frozen with 8 hours, frozen within 24 hours) nieyused. For thawing, the temperature
may be sufficiently lowd.g., at approximately 4°C, or between about 1°C andtadfti) so as

to result in a controlled, gradual thawing. Foample, the thawing may take place over a total
time of between about 4 hours and about 7-8 h&ii$), hours, or overnight. As discussed in
greater detaidupra, individual units €.g., 200 mL units, as defined by an accepted standard
such as AABB) of plasma may be used to producga@pcecipitate, or more than one individual
unit (e.g., 200 mL units) of plasma may be pooled to produceyaprecipitated.g., 550-650

mL of plasma). For pooled plasma, a larger sugtdlalg such as a 1000 mL PVC bag.(a
Fenwal transfer pack) or any blood product compatiag of sufficient volumee(g., 800 mL,

600 mL) may be used to produce the cryoprecipithitessome embodiments, the total thaw time

may be dependent on the volume of plase; a 200-250 mL unit of plasma may thaw for
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approximately 4.5 hours, whereas 550-650 mL ofrplamay take approximately 6.5 hours.
After thawing, the plasma may be centrifuged,, under refrigeration (such as at approximately
4°C) for approximately 10-15 minutes at approxinyad@00 rcf (optionally with a slow stop) to
separate the cryoprecipitate from the cryo-poosmka (cryosupernatant). The cryoprecipitate
may be separated from the cryo-poor plasag, by inversion to remove the cryo-poor plasma,
or through use of a plasma expressor to removergleepoor plasma.

[0060] In some embodiments, cryoprecipitate may be frafesr production. As the
cryoprecipitate may be derived from plasma thatitsaf been frozen, “re-freezing” the
cryoprecipitate as used herein refers to freeziagyaprecipitate after producing the
cryoprecipitate €.9., after the initial plasma freezing step, after thecpitation step).
Advantageously, this allows the cryoprecipitatéecstored for later use. In some embodiments,
cryoprecipitate may be stored at about -18°C oelofg., according to AABB standards).

[0061] After freezing (and optional frozen storage), cmgmipitate may be thawed. Methods
for thawing frozen cryoprecipitate are well knovtle art. As a non-limiting example,
cryoprecipitate may be thawed in a plasma thaegr, (hose commercially available from
Helmer Scientific). In some embodiments, cryogsgate may be thawed at about 35°C. In
some embodiments, cryoprecipitate may be thaweddproximately 5-10 minutes. In some
embodiments, after thawing, the cryoprecipitate m@aynixede.g., by agitation. In some
embodiments, cryoprecipitate may be allowed to tf@wwo or more intervals, which may
optionally be separated by one or more mixing stépsome embodiments, cryoprecipitate
may be thawed for approximately 5-10 minutes, mpegl allowed to continue thawing for
approximately 5-10 minutes.

[0062] For each of the parameters set forth in the metpooladed herein, techniques for

determination or measurement of the parameteragidnown in the art.
Cryoprecipitate compositions

[0063] Describednfra are various exemplary parameters and propertasrhy characterize
a cryoprecipitate (or a composition comprisingyoprecipitate) of the present disclosure. It
will be appreciated by one of skill in the art tihiase exemplary characteristics and

embodiments may be combined in any number or coatibm unless otherwise indicated by
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context. These exemplary characteristics and emisyds may be combined with any of the
other embodiments or aspects described elsewhezm lie any number or combination, unless
otherwise indicated by context.

[0064] Certain aspects of the present disclosure relatertgpositions comprising a
cryoprecipitate suitable for infusion into a sulbjeas disclosed herein, these compositions are
suitable for infusion into a subject for a longeration after thawinge(g., thawing after frozen
cryoprecipitate storage) than is currently presadiby existing guideline®g., the

compositions have an extended period before exgfiey thawing). Such compositions may
find use,inter alia, in treatmentsgg., infusions) related to control of bleeding associatéth
fibrinogen deficiency, treating Factor XlII deficiey, treating von Willebrand disease,
maintenance of hemostasis, treating disseminatesvascular coagulation (DIC) or high

volume hemorrhage, and/or making fibrin sealant.

[0065] In some embodiments, a cryoprecipitate (or a comtippsomprising a

cryoprecipitate) is suitable for infusion into éfact at least 6 hours, at least 12 hours, at least
24 hours, at least 36 hours, at least 48 houtsaat 60 hours, at least 72 hours, at least 84shour
at least 96 hours, at least 108 hours, at leasha@6s, at least 132 hours, at least 144 hours, at
least 156 hours, or at least 168 hours after thgawin some embodiments, a cryoprecipitate is
suitable for infusion into a subject within 6 hgurgthin 12 hours, within 24 hours, within 36
hours, within 48 hours, within 60 hours, within f@urs, within 84 hours, within 96 hours,

within 108 hours, within 120 hours, within 132 heuwithin 144 hours, within 156 hours, or
within 168 hours after thawing. In some embodiragtite cryoprecipitate is suitable for

infusion into a subject for a number of hours aft@wing that is less than about any of the
following numbers of hours: 168, 156, 144, 132,,1¥18, 96, 84, 72, 60, 48, 36, 24, or 12. In
some embodiments, the cryoprecipitate is suitailénfusion into a subject for a number of
hours after thawinge(g., after thawing and resuspension of the cryopietg) that is greater

than about any of the following numbers of hour€0.@5, 0.5, 1, 2, 3, 4, 5, 6, 12, 24, 36, 48, 60,
72,84, 96, 108, 120, 132, 144, or 156. Thatis,number of hours after thawing for which the
cryoprecipitate is suitable for infusion into a gdb may be any number of hours within a range
having an upper limit of 168, 156, 144, 132, 1218,196, 84, 72, 60, 48, 36, 24, or 12 hours and
an independently selected lower limit of 0, 0.25,Q, 2, 3, 4, 5, 6, 12, 24, 36, 48, 60, 72, 84,
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96, 108, 120, 132, 144, or 156 hours, wherein geeulimit is greater than the lower limit. In
some embodiments, the cryoprecipitate is suitailénfusion into a subject immediately after
thawing and resuspension of the cryoprecipitatg,(0 hours after thawing). In some
embodiments, the cryoprecipitate may be suitablénfasion into a subject for about 0 to about
168 hours, about 0 to about 144 hours, about Odatal20 hours after thawing, about 0 to
about 96 hours after thawing, about 0 to aboutat#hafter thawing, or about 0 to about 48
hours after thawing. In some embodiments, thepsa@pitate may be suitable for infusion into
a subject for about 6 to about 168 hours, aboatabbut 144 hours, or about 6 to about 120
hours after thawing. In some embodiments, thepmg@pitate may be suitable for infusion into
a subject for about 12 to about 168 hours, aboubd Ebout 144 hours, or about 12 to about 120
hours after thawing. In some embodiments, thepga@pitate may be suitable for infusion into
a subject for about 24 to about 168 hours, aboubd 2bout 144 hours, or about 24 to about 120
hours after thawing. In some embodiments, thepga@pitate may be suitable for infusion into
a subject for about 36 to about 168 hours, aboubd 2®out 144 hours, or about 36 to about 120
hours after thawing. In some embodiments, thepsa@pitate may be suitable for infusion into
a subject for about 48 to about 168 hours, aboub 4®out 144 hours, or about 48 to about 120

hours after thawing.

[0066] In some embodiments, a cryoprecipitate (or a coitippgomprising a

cryoprecipitate) is suitable for infusion into @fact at least 1 day, at least 2 days, at least 3
days, at least 4 days, at least 5 days, at leday$ or at least 7 days after thawing. In some
embodiments, the cryoprecipitate is suitable féwsion into a subject within 1 day, within 2
days, within 3 days, within 4 days, within 5 day#thin 6 days, or within 7 days after thawing.

In some embodiments, a cryoprecipitate is suitadslenfusion into a subject for a number of
days after thawing that is less than about an®faollowing numbers of days: 7, 6, 5, 4, 3, or 2.
In some embodiments, the cryoprecipitate is sugtéin infusion into a subject for a number of
days after thawinge(g., after thawing and resuspension of the cryopretg) that is greater

than about any of the following numbers of dayst,®, 3, 4, 5, or 6. In some embodiments, the
cryoprecipitate is suitable for infusion into a b immediately after thawing and resuspension
of the cryoprecipitateg(g., O days after thawing). That is, the numberayfsdafter thawing for
which the cryoprecipitate is suitable for infusioto a subject may be any number of days
within a range having an upper limit of 7, 6, 534por 2 days and an independently selected
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lower limit of O, 1, 2, 3, 4, 5, or 6 days, wheréne upper limit is greater than the lower limit. |
some embodiments, the cryoprecipitate may be daitabinfusion into a subject for about 0 to
about 7 days, about 0 to about 6 days, about Bdatéb days, about 0 to about 4 days, about 0
to about 3 days, or about 0 to about 2 days dfeexing. In some embodiments, the
cryoprecipitate may be suitable for infusion intsulject for about 1 to about 7 days, about 1 to
about 6 days, or about 1 to about 5 days afteritittgwin some embodiments, the
cryoprecipitate may be suitable for infusion intsudbject for about 2 to about 7 days, about 2 to
about 6 days, or about 2 to about 5 days afteritigaw

[0067] In some embodiments, a cryoprecipitate (or a comtippsomprising a
cryoprecipitate) is stored at room temperaturer @ffi@wing,e.g., for the interval between
thawing and usee(g., in an infusion). In some embodiments, a cryopiieai@ (or a

composition comprising a cryoprecipitate) is stoaébetween abouf@ and about Z& after
thawing,e.g., for the interval between thawing and usg.( in an infusion). In some
embodiments, a cryoprecipitate (or a compositian@using a cryoprecipitate) is stored at
between about 20°C and about 24°C after thaweiggfor the interval between thawing and use
(e.g., in an infusion). In some embodiments, a cryopiitatg (or a composition comprising a
cryoprecipitate) is stored at about 22°C after thgye.g., for the interval between thawing and
use. In some embodiments, a cryoprecipitate (@na@position comprising a cryoprecipitate) is
stored at 2°C and about 6°C after thaweng, for the interval between thawing and ueg.( in
an infusion). In some embodiments, a cryopredipitar a composition comprising a
cryoprecipitate) is stored after thawirgy., for the interval between thawing and ueg.( in an
infusion) according to standards set by AABB, threekican Red Cross or another accrediting,

regulatory, or standard-setting agency.

[0068] It is well known in the art that different typeshdbod donations containing plasma
may have different associated volumes. The volahmasma obtained from a whole blood
donation may vary, depending upon, for exampleytdteme of whole blood collected, the size
of the collection bage(g., 450 mL, 500 mL), the donor percent hematocrit processing
conditions é.g., centrifugation conditions). For example, intasr embodiments, a whole
blood donation typically yields an approximately0i30 mL (e.g., approximately 200 mL) unit
of plasma €.g., whole blood derived plasma), whereas the volofpasma from a single
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apheresis donation or sampégg(, apheresis collected plasma) may yield from aBoGtmL up

to approximately 700-800 mL, depending on a varétiactors including donor size.§., body
weight). In some embodiments, a cryoprecipitatea(composition comprising a
cryoprecipitate) of the present disclosure maylita@ioed or prepared from about 180 mL or
200 mL to about 250 mL or 300 mL or 325 mL of plasnfror example, the cryoprecipitate may
be obtained from one approximately 200 mL unit.(eAg\BB defined unit, AABB unit volume)
volume of plasma, such as from a single whole bldmaation. In other embodiments, a
cryoprecipitate (or a composition comprising a gngeipitate) of the present disclosure may be
obtained from at least about 300 mL, at least aB60tmL, at least about 500 mL, or at least
about 600 mL or more of plasma. In other embodisyencryoprecipitate (or a composition
comprising a cryoprecipitate) of the present disgte may be obtained from at least about 550
mL and less than 650 mL of plasma. In some embexdlisy a cryoprecipitate (or a composition
comprising a cryoprecipitate) of the present disate may be obtained from at least about 570
mL and less than about 620 mL of plasma. In somigogliments, a cryoprecipitate (or a
composition comprising a cryoprecipitate) of thegant disclosure may be obtained from at
least about 600 mL and less than about 650 mLasph. In certain embodiments, a
cryoprecipitate (or a composition comprising a gngeipitate) of the present disclosure may be
obtained from about 600 mL of plasma. For examplayoprecipitate may be obtained from
pooling multiple AABB unit volumes of plasma.g., to yield 550-650 mL), a single apheresis
sample €.g., having 550-650 mL or more), or from pooling mulégryoprecipitates obtained

from different samples of plasma.

[0069] As such, in some embodiments, a cryoprecipitata @mposition comprising a
cryoprecipitate) of the present disclosure may aiontryoprecipitate obtained or prepared from
one donor. In other embodiments, a cryoprecip{i@at@ composition comprising a
cryoprecipitate) of the present disclosure may aiontryoprecipitate obtained or prepared from
more than one donoe.§., prepared from more than one plasma donatiopapee from more
than one plasma unit). In some embodiments, gcegipitate (or a compaosition comprising a
cryoprecipitate) of the present disclosure may aiontryoprecipitate obtained or prepared from
2-12 donors. In some embodiments, a cryoprecg(t@ta composition comprising a
cryoprecipitate) of the present disclosure may @iontryoprecipitate prepared from plasma
obtained from 2-6 donors. For example, in someashmbents, a cryoprecipitate (or a
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composition comprising a cryoprecipitate) of thegant disclosure may contain cryoprecipitate
prepared from plasma obtained from 1, 2, 3, 47 %, donors. In some embodiments, a
cryoprecipitate (or a composition comprising a gngeipitate) of the present disclosure may
contain cryoprecipitate obtained or prepared frer® lonors. For example, in some
embodiments, a cryoprecipitate (or a compositianmadsing a cryoprecipitate) of the present
disclosure may contain cryoprecipitate preparechfplasma obtained from 7, 8, 9, 10, 11 or 12

donors.

[0070] In some embodiments, a cryoprecipitate composaidhe present disclosure may
contain more than one cryoprecipitagay(, individual cryoprecipitate preparations). For
example, in some embodiments, a cryoprecipitateposition of the present disclosure may
contain a first cryoprecipitate obtained from pao-inactivated plasma and a second
cryoprecipitate obtained from pathogen-inactivgilegma. In some embodiments, a
cryoprecipitate composition of the present disalesuay contain a first cryoprecipitate obtained
from 2 units of pathogen-inactivated plasma andcaisd cryoprecipitate obtained from 2 units
of pathogen-inactivated plasma. In some embodisn@ntryoprecipitate composition of the
present disclosure may contain a first cryopreatpibbtained from 3 units of pathogen-
inactivated plasma and a second cryoprecipitat@mdd from 3 units of pathogen-inactivated
plasma. In some embodiments, the first and thengbcryoprecipitates are combined prior to
re-freezing for storage. In some embodimentsfiteeand the second cryoprecipitates are
combined prior to uses@., in an infusion), and/or prior to storage at romperature or under
refrigeration. In some embodiments, a cryopreaipitomposition of the present disclosure
may contain pathogen-inactivated plasma pooled &ibleast 3, at least 4, at least 5, or at least 6
units of pathogen-inactivated plasma. In some elmbents, a cryoprecipitate composition of
the present disclosure may contain pathogen-iraeiivplasma pooled from at least 7, at least 8,
at least 9, at least 10, at least 11, or at leasinits of pathogen-inactivated plasma. In some
embodiments, a cryoprecipitate composition of ttesent disclosure may contain pathogen-
inactivated plasma pooled from at least 7, at 18aat least 9, at least 10, at least 11, or &t lea
12 units of pathogen-inactivated plasma In certambodiments, a cryoprecipitate composition
of the present disclosure may contain pathogertiireded plasma pooled from at least 3 units

of pathogen-inactivated plasma. In certain embedis) a cryoprecipitate composition of the
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present disclosure may contain pathogen-inactivaliEsima pooled from at least 6 units of

pathogen-inactivated plasma.

[0071] In some embodiments, a cryoprecipitate composaiahe present disclosure may be
generated from plasma that has not been subjgéttbmgen inactivation, then the
cryoprecipitate itself may be subjected to patheigastivation (and, optionally, frozen for
storage after pathogen inactivation). In some afimbents, the pathogen inactivated
cryoprecipitate may be stored at 225e.g., 2-6°C, 20-24C) until use for infusion. In some
embodiments, a cryoprecipitate may be prepared flasma and subsequently subjected to
pathogen inactivation. In some embodiments, thema has not been subject to pathogen
inactivation. In some embodiments, multiple cryagppitate preparations made from plasma
(e.g., plasma that has not been subject to pathogetivaion) may be pooled together, then
subject to pathogen inactivation (seg,, 700, 702, and 704 as showrAIG. 7).
Advantageously, this enables the pathogen inaativaif a large volume of cryoprecipitate

(e.g., a pooled cryoprecipitate composition) in one steg/or one container. In other
embodiments, multiple cryoprecipitate preparatiprepared from plasma.§., plasma that has
not been subject to pathogen inactivation) mayutgest to pathogen inactivation, then pooled
together. In some embodiments, the pathogen-iradeti cryoprecipitatee(., pooled
cryoprecipitate) is frozen for storage. Any dedivelume of cryoprecipitate may be subject to
pathogen inactivation and optionally pooled)(, before or after pathogen inactivation). For
example, in some embodiments, at least two, at tkeee, at least four, at least five, at least six
at least seven, at least eight, at least nineast [LO, at least 11, or at least 12 preparations o
units of cryoprecipitate may be pooled togetledy., before or after pathogen inactivation. In
some embodiments, the cryoprecipitate is prepawed &t least about 550 mL and less than
about 650 mL of plasma. In some embodiments, ty@pcecipitate is prepared by pooling two
or more cryoprecipitate unite.¢., before or after pathogen inactivation), each prgoipitate

unit having been prepared from at least about 5b@mnal less than about 650 mL of plasma. In
some embodiments, the cryoprecipitate is prepaygebbling two or more, three or more, four
or more, five or more, six or more, seven or merght or more, nine or more, ten or more,
eleven or more, or twelve or more cryoprecipitatgsue.g., before or after pathogen
inactivation), each cryoprecipitate unit having m@eepared from at least about 150 mL and less
than about 250 mL of plasmag., about 200 mL of plasma. In some embodiments, the
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cryoprecipitate is prepared by pooling two or mdineee or more, four or more, five or more,
Six or more, seven or more, eight or more, ningore, ten or more, eleven or more, or twelve
or more cryoprecipitate unite.¢., before or after pathogen inactivation), each prgoipitate
unit having been prepared from a whole blood dérplasma unit.

[0072] In some embodiments, a cryoprecipitate composdidhe present disclosure may
contain a first cryoprecipitate obtained or pregdrem at least about 550 mL and less than 650
mL of pathogen-inactivated plasma, and a seconapcegipitate obtained or prepared from at
least about 550 mL and less than 650 mL of pathaggctivated plasma. In some
embodiments, a cryoprecipitate composition of tlesent disclosure may contain a first
cryoprecipitate obtained or prepared from at leastut 570 mL and less than 620 mL of
pathogen-inactivated plasma, and a second cryqyptae obtained or prepared from at least
about 570 mL and less than 620 mL of pathogen-ivetetd plasma. In some embodiments, a
cryoprecipitate composition of the present disalesuay contain a first cryoprecipitate obtained
or prepared from at least about 600 mL and less&88 mL of pathogen-inactivated plasma,
and a second cryoprecipitate obtained or prepaosd &t least about 600 mL and less than 650
mL of pathogen-inactivated plasma. In certain ednipents, a cryoprecipitate composition of
the present disclosure may contain a first crydpiate obtained or prepared from about 600
mL of pathogen-inactivated plasma, and a seconmpecegipitate obtained or prepared from
about 600 mL of pathogen-inactivated plasma. Inesembodiments, a cryoprecipitate
composition of the present disclosure may contdirsecryoprecipitate obtained or prepared
from at least about 150 mL and less than aboutn25@f pathogen-inactivated plasma, and a
second cryoprecipitate obtained or prepared froleast about 150 mL and less than about 250
mL of pathogen-inactivated plasma. Individual gmexipitates may be combined or pooled
after cryoprecipitate production but prior to usel/ar re-freezing for storage, and/or individual

plasma samples may be combined or pooled priorytupeecipitate production.

[0073] In some embodiments, a cryoprecipitate may begdatcomposition containing
plasma at a specific volume. For example, cryapite is typically resuspended in a volume
of plasma remaining after cryoprecipitate produc{®g., some amount of leftover plasma after
production of the cryoprecipitate). This volumeyntlaen be used or frozen for storage as

described herein.
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[0074] In some embodiments, a composition comprising eprecipitate of the present
disclosure includes plasma of a volume that istleas about any of the following volumes (in
mL): 150, 140, 130, 120, 110, 100, 90, 80, 76,74,73, 72, 71, 70, 69, 68, 67, 66, 65, 64, 63,
62, 61, 60, 59, 58, 57, 56, 55, 54, 53, 52, 5145040, 35, 30, 25, 20, 19, 18, 17, 16, 15, 14, 13
12,11, 10, 9, 8, 7, or 6. In some embodimentgnaposition comprising a cryoprecipitate of
the present disclosure includes plasma of a volilnaeis greater than about any of the

following volumes (in mL): 5, 6, 7, 8, 9, 10, 12,113, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40,
45, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, orBlat is, the composition comprising a
cryoprecipitate of the present disclosure may idelplasma of any volume within a range
having an upper limit of 150, 140, 130, 120, 11@),190, 80, 76, 75, 74, 73, 72, 71, 70, 69, 68,
67, 66, 65, 64, 63, 62, 61, 60, 59, 58, 57, 5658553, 52, 51, 50, 45, 40, 35, 30, 25, 20, 19, 18
17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7, or 6 mdl an independently selected lower limit of 5, 6,
7,8,9, 10,11, 12, 13, 14, 15, 16, 17, 18, 1928030, 35, 40, 45, 50, 51, 52, 53, 54, 55, 56, 5
58, 59, or 60 mL, wherein the upper limit is gredban the lower limit. In some embodiments,
a composition comprising a cryoprecipitate of thespnt disclosure includes between about 5
mL and about 25 mL of plasma, about 5 mL and aBOunL of plasma, about 10 mL to about
20 mL of plasma, or about 15 mL to about 20 mLlesma. In other embodiments, a
composition comprising a cryoprecipitate of theserg disclosure includes between about 30
mL and about 150 mL, between about 75 mL and abs0itmL, between about 30 mL and
about 75 mL of plasma, between about 40 mL andtab®wmL of plasma, between about 50

mL and about 75 mL of plasma, between about 60 naLadbout 75 mL of plasma, between
about 50 mL and about 70 mL of plasma, betweentadi®mL and about 65 mL of plasma,
between about 50 mL and about 60 mL of plasma, dmtvabout 55 mL to about 70 mL of
plasma, between about 55 mL to about 65 mL of pdadratween about 55 mL to about 60 mL
of plasma, or between about 60 mL and about 70 fiplasma. In other embodiments, a
composition comprising a cryoprecipitate of theserd disclosure includes greater than about 1
mL and less than or equal to about 75 mL of plasimgreater than about 5 mL and less than or
equal to about 75 mL of plasma. In some embodim#mesaforementioned plasma volumes

comprise the plasma volumes following resuspensfahe cryoprecipitate.

[0075] In some embodiments, the specific volume of plasmag depend upon the amount of
cryoprecipitate€.g., depend upon the amount of plasma used to prateceryoprecipitate). In
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some embodiments, for cryoprecipitate obtained fom@ AABB unit volume of plasma.(.,

200 mL), the volume of plasma in the compositioryrna from about 5 mL to about 25 mL,
from about 5 mL to about 20 mL, from about 10 mlabmut 20 mL or from about 15 mL to
about 20 mL, or any other comparable range as itbescabove. In some embodiments, for
cryoprecipitate obtained from more than one AABR unlume of plasmagg., 550-650 mL),

or for a pool of multiple cryoprecipitate prepaoats €.g., each having been obtained from
about 200 mL of plasma), the volume of plasma exabmposition may be from about 15 mL to
about 75 mL mL, from about 15 mL to about 60 mbpfrabout 30 mL to about 75 mL, from
about 30 mL to about 60 mL, from about 30 mL towbt) mL, 40 mL to about 70 mL, from
about 45 mL to about 65 mL, from about 50 mL towth&D mL, or any other comparable range
as described above. In certain embodiments, theneof plasma in the composition may be
less than or equal to about 75 mL. In some embextis) for cryoprecipitate obtained by
combining two or more cryoprecipitate preparatiaa;h made from more than one AABB unit
volume of plasmagg., each being 550-650 mL, for an aggregate total 6011300 mL), the
volume of plasma in the composition may be fromut3® mL to about 150 mL, from about 30
mL to about 120 mL, from about 60 mL to about 120 fmom about 90 mL to about 120 mL,
from about 50 mL to about 100 mL, from about 60 tmlabout 90 mL, from about 60 mL to
about 75 mL from about 50 mL to about 75 mL, orwhts mL. In certain embodiments, the
volume of plasma in the composition obtained by loiming two or more cryoprecipitate

preparations may be less than or equal to abontl75

[0076] As described herein and well known in the art,y@precipitate or cryoprecipitate
composition of the present disclosure may be tdstetthe amount and/or activity of one or
more components, including without limitation fiboigen, Factor VIII, Factor Xlll, and/or

VWEF. In some embodiments, this testing refersitweasurement taken from an individual
sample. In other embodiments, it refers to anayebased on measurements taken from
multiple samples (e.g., random samples of suffiarmmber to provide a statistically significant
sampling). Often, multiple cryoprecipitate compiosis (units) may be thawed during a
particular period of production (e.g., 1 month odguction) and tested to yield a measurement
that is held to be representative of those unéswere not tested. The un-tested or non-tested
samples may then be used in a treatment, suchiafuaion. Therefore, “testing” as used
herein refers to testing a particular cryoprectpit@omposition, or it refers to testing other
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cryoprecipitate compositions in a defined crossiser®f cryoprecipitate compositione.g., in
which a measurement of one or more individual saspt average of measurements is held to
be representative of a cryoprecipitate compositiah was not tested). In some embodiments, a
cryoprecipitate or cryoprecipitate compositionloé present disclosure may be tested prior to re-
freezing and/or storage. In some embodimentsy@pcecipitate or cryoprecipitate composition
of the present disclosure may be tested after tigawin some embodiments, a cryoprecipitate
or cryoprecipitate composition of the present disate may be tested before usg,, in an
infusion. As used herein, the terms “testing” aetermining,” including grammatical
derivatives thereof, may be used interchangeabherefore, “determining” as used herein

refers to determining an amount of an analyte t&rast (including without limitation

fibrinogen, Factor VIII, Factor XIII, and/or vWFia particular cryoprecipitate composition, or

it refers to determining an amount of the analyteterest in other cryoprecipitate compositions
in a defined cross-section of cryoprecipitate cosims €.g., in which a measurement of one

or more individual samples or average of measurésnemeld to be representative of a
cryoprecipitate composition that was not testedhsas a plurality of cryoprecipitate
compositions produced by the same methods anddduped in the same location or general

time frame g.g., within 30 days).

[0077] It will be appreciated by one of skill in the dntat a cryoprecipitate or cryoprecipitate
composition of the present disclosure may be testete or more time®.(., after thawing) for
the amount and/or activity of one or more compasi@ntluding without limitation fibrinogen,
Factor VIII, Factor Xlll, and/or VWF. For exampkegcryoprecipitate or cryoprecipitate
composition of the present disclosure may be testedly after thawinggg., within 2 hours of
thawing, within 6 hours of thawing), and/or a cry@gpitate or cryoprecipitate composition of
the present disclosure may be tested at or shamlgeding the time of infusion or the time of
expiry post-thaw, which, in some embodiments dbscriherein, may occur up to about 1 day,
up to about 2 days, up to about 3 days, up to abdatys, up to about 5 days, or up to about 7
days after thawing. It is to be understood that@frthe exemplary amounts of cryoprecipitate
or cryoprecipitate composition components descrhiezein €.9., fibrinogen, Factor VI,

Factor XllI, and/or vVWF) refers to an amount testedetermined shortly after thawingd.,
within 2 hours of thawing, within 6 hours of thag)mor an amount tested at or shortly
preceding the time of infusion or the time of eypost-thaw €.9., up to about 1 day, up to
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about 2 days, up to about 3 days, up to about 4, dgyto about 5 days, or up to about 7 days
after thawing).

[0078] In some embodiments, a cryoprecipitate or cryopitte composition of the present
disclosure may be tested for Factor VIII. Vari@assays for measuring Factor VIII are known in
the art, including without limitation the chromogeassay, the one-stage clotting or activated
partial thromboplastin time (APTT) assay, and the-stage clotting or activated partial
thromboplastin time (APTT) assay. Without wishtodoe bound to theory, it is thought that
cryoprecipitate having less than a particular anhofifractor Vlll,e.g., an AABB standard for
Factor VIII such as 80 IU per unit, may advantagipbe used for the treatment of many
conditions, including without limitation control bleeding associated with fibrinogen
deficiency, treating Factor XllI deficiency, traagivon Willebrand disease, maintenance of
hemostasis, treating disseminated intravasculagutaton (DIC) or high volume hemorrhage,
and/or making fibrin sealant. Advantageously, tmgprecipitate, preferably containing
pathogen inactivated plasma, may be suitable fasion after a greater duration post-thawing

than,e.g., recommended by current AABB standards (such aghess6 hours).

[0079] In some embodiments, a cryoprecipitate or cryopitte composition of the present
disclosure contains less than about 80, less thant&5, less than about 70, less than about 65,
less than about 60, less than about 55, less thaut &0, less than about 45, less than about 40,
less than about 35, less than about 30, less thaut &5, less than about 20, less than about 15,
or less than about 10 IU of Factor VIl per unitcoyoprecipitated.g., per unit of

cryoprecipitate derived from about 200 mL of plagmia some embodiments, a composition
comprising a cryoprecipitate of the present disglesncludes Factor VIII at an amount that is
less than about any of the following amounts (inéither absolute or per unit of
cryoprecipitate): 480, 450, 400, 350, 300, 250,228, 175, 150, 125, 100, 95, 90, 85, 80, 75,
70, 65, 60, 55, 50, 45, 40, 35, 30, 25, 20, orbssome embodiments, a composition
comprising a cryoprecipitate of the present disglesncludes Factor VIII at an amount that is
greater than about any of the following amountdW{ineither absolute or per unit of
cryoprecipitate): 10, 15, 20, 25, 30, 35, 40, 45,55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 125,
150, 175, 200, or 225. That is, the compositiom@asing a cryoprecipitate of the present
disclosure may include Factor VIII at any amourthim a range having an upper limit of 480,

40



450, 400, 350, 300, 250, 225, 200, 175, 150, 126, 95, 90, 85, 80, 75, 70, 65, 60, 55, 50, 45,
40, 35, 30, 25, 20, or 15 IU and an independemigcsed lower limit of 10, 15, 20, 25, 30, 35,
40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 126, 150, 175, 200, or 225 IU, wherein the
upper limit is greater than the lower limit. Irhet embodiments, a cryoprecipitate or
cryoprecipitate composition of the present disaleswontains at least 80 1U of Factor VIII per
unit (e.g., 200 mL unit, per unit of cryoprecipéaterived from about 200 mL of plasma) of
cryoprecipitate. In some embodiments, a cryopretgor cryoprecipitate composition of the
present disclosure contains at least 80 IU of Fadlid. In some embodiments, a
cryoprecipitate or cryoprecipitate compositionloé present disclosure contains 80-100 IU of
Factor VIII per unit (e.g., 200 mL unit, per unftayoprecipitate derived from about 200 mL of
plasma) of cryoprecipitate. Factor VIII contentaofryoprecipitate or cryoprecipitate
composition of the present disclosure may be espreper unit volumee(., per unit of
cryoprecipitate derived from about 200 mL of plagnoa as an absolute amount. In some
embodiments, a cryoprecipitate or cryoprecipita@pgosition of the present disclosure contains
less than about 80 IU or less than about 50 [Uaat®t VIII per unit (e.g., 200 mL unit, per unit
of cryoprecipitate derived from about 200 mL ofgute) of cryoprecipitate at the time of
thawing €.g., within about 1 hour or within about 2 hours of thiagy. In some embodiments, a
cryoprecipitate or cryoprecipitate composition loé present disclosure contains less than about
80 IU or less than about 50 IU of Factor VIII peitwof cryoprecipitate at or shortly preceding
the infusion €.g., up to about 1 day, up to about 3 days, up to abalatys, or up to about 7 days
after thawing). In some embodiments, a cryopréai@ior cryoprecipitate composition of the
present disclosure contains less than about 8@ Ractor VIII at or shortly preceding the
infusion €.g., up to about 1 day, up to about 3 days, up to abalatys, or up to about 7 days
after thawing). In some embodiments, a cryopréai@ior cryoprecipitate composition of the
present disclosure contains at least about 80 Ilehofor VIl at or shortly preceding the
infusion .g., up to about 1 day, up to about 3 days, up to abalatys, or up to about 7 days
after thawing). In some embodiments, a cryopréai@ior cryoprecipitate composition of the
present disclosure contains 80-100 IU of Factor afllor shortly preceding the infusioad., up

to about 1 day, up to about 3 days, up to abouwatys,cor up to about 7 days after thawing). In
some embodiments, a cryoprecipitate or cryopreatipitomposition of the present disclosure

contains comprises about 80-240 Bp(, total IU) of Factor VIII at or shortly preceditige
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infusion €.g., up to about 1 day, up to about 3 days, up to abalatys, or up to about 7 days
after thawing). In some embodiments, a cryopréai@ior cryoprecipitate composition of the
present disclosure contains comprises about 804 88.4., total IU) of Factor VIII at or shortly
preceding the infusiore(., up to about 1 day, up to about 3 days, up to abalatys, or up to
about 7 days after thawing). In some embodimemsmount of factor VIII is determined from
cryoprecipitate sampled within about 2 hours, withbout 6 hours, within about 1 day, within
about 2 days, within about 3 days, within aboutysd or within about 5 days after thawing.

[0080] In some embodiments, a composition contains crygpitate prepared from at least
about 550 mL and less than about 650 mL of pathageetivated plasma. In some
embodiments, a composition contains two or morengcipitates, each of the two or more
cryoprecipitates prepared from at least about 1b@nd less than about 250 mL of plasma,
e.g., about 200 mL of plasma. In some embodimentgBcipitate prepared from at least
about 550 mL and less than about 650 mL of pathaggetivated plasma contains between
about 80 and about 200 IU of Factor VHIg., at or shortly preceding the infusioad;, up to
about 1 day, up to about 3 days, up to about 5,days to about 7 days after thawing). For
example, in some embodiments, cryoprecipitate peebfom at least about 550 mL and less
than about 650 mL of pathogen-inactivated plasnmiatos between about 80 and about 200 U
of Factor VIII at the time of thawing@., within about 1 hour or within about 2 hours of
thawing). In some embodiments, cryoprecipitatgp@red from at least about 550 mL and less
than about 650 mL of pathogen-inactivated plasnmiatos between about 80 and about 200 U
of Factor VIII as determined within about 2 howthin about 6 hours, within about 1 day,
within about 2 days, within about 3 days, withiroab4 days, or within about 5 days after

thawing.

[0081] In some embodiments, a composition contains adiggiprecipitate prepared from at
least about 550 mL and less than about 650 mL thiogan-inactivated plasma and a second
cryoprecipitate prepared from at least about 550amd. less than about 650 mL of pathogen-
inactivated plasma. In some embodiments, a cortipogiontaining two cryoprecipitates, each
prepared from at least about 550 mL and less thant&50 mL of pathogen-inactivated
plasma, contains between about 160 and about 400 Fdctor VIl e.g., at or shortly

preceding the infusiore(., up to about 1 day, up to about 3 days, up to abalatys, or up to

42



about 7 days after thawing). For example, in sembodiments, a compaosition containing two
cryoprecipitates, each prepared from at least ab®@itmL and less than about 650 mL of
pathogen-inactivated plasma, contains between dliuand about 400 IU of Factor VIl at the
time of thawing €.9., within about 1 hour or within about 2 hours of thagy. In some
embodiments, a composition containing two cryomiggies, each prepared from at least about
550 mL and less than about 650 mL of pathogen-vetetd plasma, contains between about 160
and about 400 IU of Factor VIII as determined withbout 2 hours, within about 6 hours,

within about 1 day, within about 2 days, within ab8 days, within about 4 days, or within

about 5 days after thawing.

[0082] In some embodiments, a cryoprecipitate or cryoprete composition of the present
disclosure may be tested for fibrinogen. Variossags for measuring fibrinogen are known in
the art, including without limitation the Clausstimad, prothrombin time-derived assays,
immunological assays, and gravimetric assays.ofmesembodiments, a cryoprecipitate or
cryoprecipitate composition of the present disalestontains an amount of fibrinogen meeting
AABB standards. In some embodiments, a cryopretgior cryoprecipitate composition of the
present disclosure contains at least about 108ast about 150, at least about 200, at least
about 250, or at least about 300 mg of fibrinogenymit of cryoprecipitate(g., per unit of
cryoprecipitate derived from about 200 mL of plagmia some embodiments, a composition
comprising a cryoprecipitate of the present disglesncludes fibrinogen at an amount that is
less than about any of the following amounts (in either absolute or per unit of
cryoprecipitate): 2500, 2000, 1800, 1500, 1200, 780, 650, 600, 550, 500, 450, 400, 350,
300, 250, 200, or 150. In some embodiments, a ositipn comprising a cryoprecipitate of the
present disclosure includes fibrinogen at an amthattis greater than about any of the
following amounts (in mg, either absolute or peit ohcryoprecipitate): 140, 150, 200, 250,
300, 350, 400, 450, 500, 550, 600, 650, 700, 760, 850, 900, 1000, 1100, 1200, or 1500.
That is, the composition comprising a cryoprecigitaf the present disclosure may include
fibrinogen at any amount within a range having ppar limit of 2500, 2000, 1800, 1500, 1200,
750, 700, 650, 600, 550, 500, 450, 400, 350, 380, 200, or 150 mg and an independently
selected lower limit of 140, 150, 200, 250, 3009,3800, 450, 500, 550, 600, 650, 700, 750,
800, 850, 900, 1000, 1100, 1200, or 1500 mg, whehs upper limit is greater than the lower
limit. In some embodiments, a cryoprecipitate goprecipitate composition of the present
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disclosure contains at least about 250 mg or at kdzout 150 mg of fibrinogen per unit of
cryoprecipitate€.g., per unit of cryoprecipitate derived from about 200 of plasma) at the

time of thawing €.g., within about 1 hour or within about 2 hours of thagy. In some
embodiments, a cryoprecipitate or cryoprecipitaegosition of the present disclosure contains
at least about 250 mg or at least about 150 mdpohbgen per unit of cryoprecipitate.q., per

unit of cryoprecipitate derived from about 200 nflptasma) at or shortly preceding the

infusion €.g., up to about 1 day, up to about 3 days, up to abalatys, or up to about 7 days
after thawing). In some embodiments, a cryopréai@ior cryoprecipitate composition of the
present disclosure contains at least about 250rmagleast about 150 mg of fibrinogen at the
time of thawing €.9., within about 1 hour or within about 2 hours of thiagy. In some
embodiments, a cryoprecipitate or cryoprecipitaegosition of the present disclosure contains
at least about 750 mg of fibrinogen (e.g., totaleh§brinogen) at or shortly preceding the
infusion .g., up to about 1 day, up to about 3 days, up to abalatys, or up to about 7 days
after thawing). In some embodiments, a cryopréai@ior cryoprecipitate composition of the
present disclosure contains at least about 750frfigrmogen (e.g., total mg of fibrinogen) at
the time of thawing€g., within about 1 hour or within about 2 hours of thagy. In some
embodiments, an amount of fibrinogen is determiin@ah cryoprecipitate sampled within about
2 hours, within about 6 hours, within about 1 daighin about 2 days, within about 3 days,
within about 4 days, or within about 5 days aftevting.

[0083] In some embodiments, a composition contains crygpitate prepared from at least
about 550 mL and less than about 650 mL of pathageetivated plasma. In some
embodiments, a composition contains two or morengcipitates, each of the two or more
cryoprecipitates prepared from at least about 1b@nd less than about 250 mL of plasma,
e.g., about 200 mL of plasma. In some embodimentgBcipitate prepared from at least
about 550 mL and less than about 650 mL of pathagactivated plasma contains between
about 700 mg and about 1000mg of fibrinogeg., at or shortly preceding the infusioad, up

to about 1 day, up to about 3 days, up to abouwtys,dr up to about 7 days after thawing). For
example, in some embodiments, cryoprecipitate pegpfrom at least about 550 mL and less
than about 650 mL of pathogen-inactivated plasnmiaios between about 700 mg and about
1000mg of fibrinogen at the time of thawireyy, within about 1 hour or within about 2 hours of
thawing). In some embodiments, cryoprecipitatg@ared from at least about 550 mL and less
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than about 650 mL of pathogen-inactivated plasnmiatios between about 700 mg and about
1000mg of fibrinogen as determined within aboubRrs, within about 6 hours, within about 1
day, within about 2 days, within about 3 days, withbout 4 days, or within about 5 days after
thawing.

[0084] In some embodiments, a composition contains adisgiprecipitate prepared from at
least about 550 mL and less than about 650 mL thiogen-inactivated plasma and a second
cryoprecipitate prepared from at least about 55Camd. less than about 650 mL of pathogen-
inactivated plasma. In some embodiments, a cortipogiontaining two cryoprecipitates, each
prepared from at least about 550 mL and less thant&650 mL of pathogen-inactivated
plasma, contains between about 1400 mg and ab00n&g of fibrinogene.g., at or shortly
preceding the infusiore(., up to about 1 day, up to about 3 days, up to abalatys, or up to
about 7 days after thawing). For example, in sembodiments, a compaosition containing two
cryoprecipitates, each prepared from at least ab®@iimL and less than about 650 mL of
pathogen-inactivated plasma, contains between dbi@ mg and about 2000mg of fibrinogen
at the time of thawinge(g., within about 1 hour or within about 2 hours of thagy. In some
embodiments, a composition containing two cryomiggies, each prepared from at least about
550 mL and less than about 650 mL of pathogen-vetetd plasma, contains between about
1400 mg and about 2000mg of fibrinogen as deterdnivithin about 2 hours, within about 6
hours, within about 1 day, within about 2 days hitabout 3 days, within about 4 days, or
within about 5 days after thawing.

[0085] In some embodiments, a cryoprecipitate or cryoprete composition of the present
disclosure may be tested for vVWF. Various assaymeasuring VWF (such as VWF:RCo and
VWF:Ag assays) are known in the art, including withlimitation VWF ELISA, platelet
agglutination, flow cytometry, and latex immunoassaln some embodiments, a

cryoprecipitate or cryoprecipitate composition o present disclosure contains an amount of
VWF meeting AABB standards. In some embodimentsyaprecipitate or cryoprecipitate
composition of the present disclosure containsastlabout 80, at least about 90, at least about
100, at least about 110, at least about 120, st &wout 130, at least about 140, or at least about
150 IU of vVWF per unit of cryoprecipitate.§., per unit of cryoprecipitate derived from about

200 mL of plasma). In some embodiments, a comipasttomprising a cryoprecipitate of the
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present disclosure includes VWF at an amount ghiass than about any of the following
amounts (in 1U, either absolute or per unit of gnexipitate): 450, 400, 350, 300, 250, 200, 150,
140, 130, 120, 110, 100, or 90. In some embodisp@ntomposition comprising a
cryoprecipitate of the present disclosure includ@&$ at an amount that is greater than about
any of the following amounts (in 1U, either abselatr per unit of cryoprecipitate): 80, 90, 100,
110, 120, 130, 140, 150, 200, 250, 300, 350, or 40xt is, the composition comprising a
cryoprecipitate of the present disclosure may ideluWF at any amount within a range having
an upper limit of 450, 400, 350, 300, 250, 200,,1=m, 130, 120, 110, 100, or 90 IU and an
independently selected lower limit of 80, 90, 1000, 120, 130, 140, 150, 200, 250, 300, 350,
or 400 1U, wherein the upper limit is greater thle lower limit. In some embodiments, a
cryoprecipitate or cryoprecipitate composition loé present disclosure contains at least about
100 IU or at least about 150 1U of VWF per unitofoprecipitate at the time of thawingd.,
within about 1 hour or within about 2 hours of thiagy. In some embodiments, a
cryoprecipitate or cryoprecipitate composition o present disclosure contains at least about
100 IU or at least about 150 1U of VWF per unitofoprecipitate at or shortly preceding the
infusion €.g., up to about 1 day, up to about 3 days, up to abalatys, or up to about 7 days

after thawing).

[0086] In some embodiments, a cryoprecipitate or cryoprete composition of the present
disclosure may be tested for Factor Xlll. Vari@ssays for measuring Factor Xlll are known in
the art, including without limitation the Berichromssay, the clot solubility assay, and a Factor
XIII ELISA. In some embodiments, a cryoprecipitatecryoprecipitate composition of the
present disclosure contains an amount of FactdriXéeting AABB standards. In some
embodiments, a cryoprecipitate or cryoprecipitaegosition of the present disclosure contains
at least about 40, at least about 50, at leastt@fhat least about 70, at least about 80, at leas
about 90, or at least about 100 IU of Factor X#t pnit of cryoprecipitatee(g., per unit of
cryoprecipitate derived from about 200 mL of plagmia some embodiments, a composition
comprising a cryoprecipitate of the present diaalesncludes Factor XIll at an amount that is
less than about any of the following amounts (inéither absolute or per unit of
cryoprecipitate): 300, 275, 250, 225, 200, 175,, 15%, 100, 90, 80, 70, 60, or 50. In some
embodiments, a composition comprising a cryopreatipiof the present disclosure includes
Factor XIII at an amount that is greater than alamyt of the following amounts (in IU, either
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absolute or per unit of cryoprecipitate): 40, 50, B0, 80, 90, 100, 125, 150, 175, 200, 225, 250,
or 275. That is, the composition comprising a prggipitate of the present disclosure may
include Factor Xl at any amount within a rangeing an upper limit of 300, 275, 250, 225,
200, 175, 150, 125, 100, 90, 80, 70, 60, or 50rd @ independently selected lower limit of
40, 50, 60, 70, 80, 90, 100, 125, 150, 175, 208, 230, or 275 IU, wherein the upper limit is
greater than the lower limit. In some embodimeats;yoprecipitate or cryoprecipitate
composition of the present disclosure containsagtlabout 100 IU or at least about 150 1U of
Factor XIlII per unit of cryoprecipitate at the timéthawing €.g., within about 1 hour or within
about 2 hours of thawing). In some embodimentsyaprecipitate or cryoprecipitate
composition of the present disclosure containsastlabout 100 IU or at least about 150 U of
Factor XIlII per unit of cryoprecipitate at or shHgpreceding the infusiore(., up to about 1

day, up to about 3 days, up to about 5 days, do @bout 7 days after thawing).

[0087] Any of the above amounts of cryoprecipitate comptsienay be combined in any
number or combination described herein. For examplsome embodiments, a cryoprecipitate
or cryoprecipitate composition of the present disale contains less than about 80 IU or less
than about 50 IU of Factor VIII per unit of cryopigitate and at least about 250 mg or at least
about 150 mg of fibrinogen per unit of cryopreapdt at the time of thawing.@., within about

1 hour or within about 2 hours of thawing). In sbembodiments, a cryoprecipitate or
cryoprecipitate composition of the present disaleswontains less than about 80 U or less than
about 50 U of Factor VIII per unit of cryoprecigie and at least about 250 mg or at least about
150 mg of fibrinogen per unit of cryoprecipitateoatshortly preceding the infusioa.d., up to

about 1 day, up to about 3 days, up to about 5,daysp to about 7 days after thawing).

[0088] In some embodiments, a cryoprecipitate or cryoprete composition of the present
disclosure may be prepared from plasma other thaupgO plasmeae.g., group A, B, and/or AB
plasma. In some embodiments, a cryoprecipitateymprecipitate composition of the present
disclosure may be prepared from plasma of more ohanABO type. In some embodiments, a
cryoprecipitate or cryoprecipitate compositiontod present disclosure may be prepared from A,

B, and AB type plasma.

[0089] In some embodiments, a cryoprecipitate or cryoprete composition of the present

disclosure may be contained in a container of tkegnt disclosure. In some embodiments, the
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container further comprises a label indicating thatcomposition is suitable for usey,
suitable for infusion) for up to about 1 day, 2 slay days, 4 days, 5 days, 6 days, or 7 days after

thawing.

[0090] Further provided herein is a cryoprecipitate pradlioy any of the methods of the
present disclosure,g., including one or more of the aspects and featuessribed above in any

order or combination.
Cryoprecipitate kits or articles of manufacture

[0091] In some embodiments, a cryoprecipitate or cryoprete composition of the present
disclosure, or a cryoprecipitate or cryoprecipi@aeposition produced by the methods of the
present disclosure, may be packaged in a kit @l@df manufacture. In some embodiments, a
kit or article of manufacture may include a congsjra pathogen-inactivated cryoprecipitate, and
instructions for using the pathogen-inactivateprgcipitate. In some embodiments, a kit or
article of manufacture may include a containerath@gen-inactivated cryoprecipitate, and a
label indicating that the pathogen-inactivated prgaipitate is suitable for use for up to about 1
day, up to about 2 days, up to about 3 days, @bowt 4 days, up to about 5 days, up to about 6
days, or up to about 7 days after thawing. In sembodiments, a kit or article of manufacture
may further include any other material or devicefukin a treatmente(g., a transfusion),
including without limitation one or more containgiigbing, sterilizing agents or equipment,

cannulae, syringes, and the like.

[0092] In some embodiments, the instructions may be forguhe pathogen-inactivated
cryoprecipitate in an infusion into a subject.stime embodiments, the instructions may
indicate an expiry date of the cryoprecipitag,, a date by which the cryoprecipitate should be
used in a treatmené.., an infusion) after thawing. In some embodimerits,ibstructions may
indicate that the cryoprecipitate is suitable fdusion into the subject for up to about 1 day, up
to about 2 days, up to about 3 days, up to abalatyd, up to about 5 days, up to about 6 days, or
up to about 7 days after thawing. In some embodisi¢he instructions may indicate that the
cryoprecipitate is suitable for infusion into thébgect for up to about 6 hours, up to about 12
hours, up to about 24 hours, up to about 36 hayr$p about 48 hours, up to about 60 hours, up
to about 72 hours, up to about 84 hours, up to @@®tours, up to about 108 hours, up to about
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120 hours, up to about 132 hours, up to about dddish up to about 156 hours, or up to about

168 hours after thawing.
Cryoprecipitate methods

[0093] Certain aspects of the present disclosure relateetbods of preparing a
cryoprecipitate for infusion into a subject. Cemtaspects of the present disclosure relate to
methods of infusing a cryoprecipitate into a subjdtis to be understood that any of the
cryoprecipitate or cryoprecipitate compositionshe present disclosure may find use in any of
the methods described herein. It is to be undedstioat any of the features or aspects of
cryoprecipitate or cryoprecipitate compositionsha present disclosure described herein may

find use in any of the methods described hereamincombination.

[0094] In some embodiments, the methods of preparing@cegipitate for infusion into a
subject and/or methods of infusing a cryoprecipitato a subject may include preparing a
cryoprecipitate or cryoprecipitate compositiontod present disclosure from pathogen-
inactivated plasma. Any of the exemplary methddsreparing a cryoprecipitate from plasma
(e.g., pathogen-inactivated plasma) described hergn, Gupra), or any methods of preparing a
cryoprecipitate from plasma known in the art, mayused. Any of the exemplary methods of
pathogen inactivating plasma described herem, (nfra), or any methods of pathogen

inactivating plasma known in the art, may be usegenerate the pathogen-inactivated plasma.

[0095] In some embodiments, the methods of preparing @pcegipitate for infusion into a
subject and/or methods of infusing a cryoprecipitato a subject may include freezing a
cryoprecipitate or cryoprecipitate composition o present disclosureg., as describedupra

or as is known in the art.

[0096] In some embodiments, the methods of preparing@pcegipitate for infusion into a
subject and/or methods of infusing a cryoprecipitato a subject may include thawing a frozen
cryoprecipitate or cryoprecipitate composition o present disclosureg., as describedupra

or as is known in the art. In some embodimentsttlawed cryoprecipitate or cryoprecipitate
composition may be suitable for infusion into ajeabas described herein for at least about 1
day, at least about 2 days, at least about 3 daysast about 4 days, at least about 5 days, at

least about 6 days, or at least about 7 days tht@ring. In some embodiments, the thawed
49



cryoprecipitate or cryoprecipitate composition nbaysuitable for infusion into a subject as
described herein for at least about 6 hours, at Eaout 12 hours, at least about 24 hours, at
least about 36 hours, at least about 48 houreaat hbout 60 hours, at least about 72 hours, at
least about 84 hours, at least about 96 houreaat About 108 hours, at least about 120 hours, at
least about 132 hours, at least about 144 houlsasit about 156 hours, or at least about 168
hours after thawing.

[0097] In some embodiments, the methods of preparing@pcegipitate for infusion into a
subject and/or methods of infusing a cryoprecipitato a subject may include testing the
thawed cryoprecipitatee., testing one or more representative random cempitate
preparations) for Factor Vllk.g., as described herein or known in the art. In some
embodiments, the thawed cryoprecipitate may beddst Factor VIl prior to infusion. In
some embodiments, the thawed cryoprecipitate meg haen tested for Factor VIII prior to
freezing. In other embodiments, the methods gbgmiag a cryoprecipitate for infusion into a
subject and/or methods of infusing a cryoprecipitato a subject may exclude testing the
thawed cryoprecipitate for Factor VIII. In somel@diments, the methods of preparing a
cryoprecipitate for infusion into a subject andtogthods of infusing a cryoprecipitate into a
subject may include testing the thawed cryopreaipifor fibrinogen, but exclude testing for
Factor VIII.

[0098] In some embodiments, the methods of preparing @pcegipitate for infusion into a
subject and/or methods of infusing a cryoprecipitato a subject may include testing the
thawed cryoprecipitatee(., testing one or more representative random ceapitate
preparations) for fibrinogem®,g., as described herein or known in the art. In some
embodiments, the thawed cryoprecipitate may bededst fibrinogen prior to infusion. In some
embodiments, the thawed cryoprecipitate may haee bested for fibrinogen prior to freezing.
In other embodiments, the methods of preparingyaprecipitate for infusion into a subject
and/or methods of infusing a cryoprecipitate ingubject may exclude testing the thawed

cryoprecipitate for fibrinogen.

[0099] In some embodiments, the methods of preparing @pcegipitate for infusion into a
subject and/or methods of infusing a cryoprecipitato a subject may include a cryoprecipitate

made from about 600 mL of pathogen-inactivatedmé&drom at least about 550 mL and less
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than 650 mL of pathogen-inactivated plasma, fromeadt about 570 mL and less than 620 mL
of pathogen-inactivated plasma, or from at leasuaBb00 mL and less than 650 mL of
pathogen-inactivated plasma. Such a cryoprecgitety be obtaine@,g., from pooling

multiple unit volumes of plasma.g., 200 mL unit volumes, AABB unit volumes, to yield®5
650 mL), or from pooling multiple cryoprecipitateBtained from different samples of plasma.
Individual cryoprecipitates may be combined or pdafter cryoprecipitate production but prior
to use, storage at room temperature or under ezéiipn, and/or re-freezing for storage; and/or
individual plasma samples may be combined or popi&xt to cryoprecipitate production. In
some embodiments, two or more cryoprecipitates Ineagombined prior to using, storing,
and/or freezing the cryoprecipitate. In some enmbedts, two or more cryoprecipitates may be

combined after freezing the cryoprecipitate bubpto infusion.

[0100] In some embodiments, the methods of the presetibdige may further comprise
infusing a cryoprecipitate or cryoprecipitate comsifion of the present disclosure into a subject.
Methods of infusing a cryoprecipitate into a subgae well known in the art. In some
embodiments, the cryoprecipitate may be infuseadrate of about 1 mL, about 2 mL, about 3
mL, about 4 mL, about 5 mL, about 6 mL, about 7 mhout 8 mL, about 9 mL, or about 10 mL
per minute, or for a total duration of about 30 ntés to about 4 hours. In some embodiments, a
pool of cryoprecipitatese(g., equivalent to 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, orurilts) may be
infused. In some embodiments, the infusion isiciefit to raise the subject’s fibrinogen level
by an amount from about 30 mg/dL to about 60 mgédi., by about 40 mg/dL. In some
embodiments, the infusion is a transfusion. Furtiescription of cryoprecipitate infusion
dosing, response, indications, and preparationimedpunde.g., in the American Red Cross
Compendium of Transfusion Practice Guidelinesdiselosure of which is hereby incorporated
by reference as it relates to cryoprecipitate iwiuslosing, response, indications, and

preparation.

[0101] Further disclosed herein are methods for prepariagyoprecipitate for infusion into a
subject. In some embodiments, the methods inghoelgaring a cryoprecipitate from pathogen-
inactivated plasmae(g., as described herein) and freezing the cryopretgittn some
embodiments, the methods include preparing a cegipitate from pathogen-inactivated

plasma €.g., as described herein) and storing the cryoprecgaatoom temperature or under

51



refrigeration before using in an infusion. In soembodiments, the cryoprecipitate is suitable
for infusion into the subject for up to about 1 dayays, 3 days, 4 days, 5 days 6 days, or 7
days after thawing, as described herein. In sam@diments, the cryoprecipitate is prepared
from at least about 550 mL and less than aboutn®s@f pathogen-inactivated plasma of the
present disclosure. In certain embodiments, theprecipitate is prepared from about 600 mL
of pathogen-inactivated plasma of the presentassice.

[0102] In some embodiments, the methods further includeboing a first cryoprecipitate
prepared from at least about 150 mL and less thant250 mL €.g., about 200 mL) of
pathogen-inactivated plasma of the present discdominid a second cryoprecipitate prepared
from at least about 150 mL and less than aboun@5@e.g., about 200 mL) of pathogen-
inactivated plasma of the present disclosure.omesembodiments, the methods further include
combining a first cryoprecipitate prepared fronteaist about 550 mL and less than about 650
mL of pathogen-inactivated plasma of the presestldsure and a second cryoprecipitate
prepared from at least about 550 mL and less thanta&650 mL of pathogen-inactivated plasma
of the present disclosure. In some embodimengsfitst and the second cryoprecipitates are
combined prior to freezing the cryoprecipitate.céntain embodiments, the first cryoprecipitate
is prepared from about 600 mL of pathogen-inaatigigtlasma of the present disclosure, and
wherein the second cryoprecipitate is prepared fbout 600 mL of pathogen-inactivated

plasma of the present disclosure.

[0103] In some embodiments, the methods further inclusebooing a first cryoprecipitate
prepared or obtained from 1-&d., 3) units of pathogen-inactivated plasma of tresent
disclosure and a second cryoprecipitate preparettained from 1-3¢g., 3) units of
pathogen-inactivated plasma of the present disoskn some embodiments, the first and the
second cryoprecipitates are combined prior to fregthe cryoprecipitate.

[0104] In any of the methods of the present disclosurestibject may be a human. In other
embodiments, the subject may be a veterinary subjec

Cryoprecipitate Processing

[0105] Cryoprecipitate processing and the handling of élpaducts typically involves the

use of blood compatible bag systems, which are kmellvn in the art, as described, for
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example, in U.S. Patent 5,405,343, U.S. Paten6/80Z, and U.S. Patent 8,439,889, the
disclosures of which are incorporated by referdrarein for the disclosure of blood handling
bags and systems. In general, a blood handlingmsyscludes more than one plastic container,
typically plastic bags, where the bags are int&gminnected with plastic tubing. Some of the
containers described herein include such plastis laa are known in the storage and handling of
blood products, including cryoprecipitates. Bldwhdling bags typically can be designed to
hold various volumes of fluid, including, but nonlted to, volumes ranging from 50 mL to 2
liters, for example having up to a 1 liter capagcity to a 1.5 liter capacity, or up to a 2 liter
capacity. Examples of common blood-collection haghkide such bags with volumes of 350
mL, 450 mL and 500 mL, among others. It is und&dtthat when a method refers to a bag, it
includes any such plastic bags used in blood hagdiWhere such bags are referred to as
“removal bag”, “product bag”, “transfer bag”, “cetition bag,” or “illumination bag”, it is
understood that these bags are typical blood hagndlags, or are similar to such bags in nature.
Plastic bags suitable for use according to thegmtedisclosure include for example, those
comprising PL2410, as well as other suitable ptadsthown in the art. Plastic bag materials
include polyvinyl chloride, polyolefins, ethylenéyl acetate, ethylene vinyl acetate blended

with other plastics, and the like.

[0106] As described herein, where tubing is describedasectinge.g. two bags of a
processing set, it is understood that the tubing begjoined at some point therebetween by
another component of the connection between thébags. For example, a removal bag
connected to a product bag by tubing includes whehe tubing comprises a filter between the
two bags, i.e. the tubing is divided by a filteckuhat fluid flows from one bag to the other
through the tubing and filter. In one examplejnglconnecting a removal bag and a product
bag can include a filter to remove any loose plagiérom fluid flowing from the removal

device to the product bag, i.e. the tubing is dididby, or interrupted by the filter between the
bags. Such filters are designed to remove anyl gradicles that may come off of the removal
device, while allowing platelets to pass throughfitier. The tubing between bags allows for
fluid to flow from one bag to another, which cantidecked to prevent the flow until necessary,
e.g. as part of the processing the fluid in onerbag be prevented from flowing to the next bag
until required for the next step in a process.shAsh an openable seal, such as a clamp, plug,
valve or the like is included in or on the tubiranoecting the bags, where the clamp, plug,
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valve or the like can be selectively opened asiredufor example to transfer the fluid from one
bag to the next. In certain preferred embodimehesiubing between bags comprises a
breakable seal, such as a breakable valve, whandarpaking the breakable seal allows for the
blood solution to flow between the bags throughttieng. It is understood that the breakable
seal is contained within the connection betweernatoears, such that sterility of the system is
maintained. It is also understood that a tubingmasing a filter, or a breakable seal, includes
where the tubing may be interrupted by the filtethe seal, for example the tubing runs from
one bag and is connected to the filter or sealfemming portion of the tubing), and the tubing
continues from another portion of the filter orlseeanother bag (an outgoing portion of the
tubing). In such a configuration, fluid flows frotime first bag, through the incoming portion of
the tubing, through the filter or seal, and throtig outgoing portion of the tubing and into the
other bag.

[0107] Different bags within a blood bag system can bel dsedifferent steps of a process.
For example, a system of bags to be used for tti®gan inactivation of a unit of
cryoprecipitate or plasma can include a containdr pathogen inactivation compound
contained within, a bag for receiving the unit ofaprecipitate or plasma and a pathogen
inactivation compounde(@. an illumination bag), a bag for the illuminatiohthe unit of
cryoprecipitate or plasma when the pathogen inatitim method includes illuminatioe.g., an
illumination bag, and typically the same bag tceree the unit of cryoprecipitate or plasma and
pathogen inactivation compound), a bag for the sahof pathogen inactivation compounds
and/or by-products thereof from the treated unitrgbprecipitate or plasma.¢., referred to as

a removal bag), and one or more bags for contaithi@dinal cryoprecipitate or plasma product,
i.e. the pathogen inactivated cryoprecipitate or pksmit that has the concentration of the
inactivation compound and/or by-products theredtioed to below a desired concentration,
which is ready for use, can be stored for later(asg, referred to as a product bag), or in the
case of plasma can be used to generate a cryopageipEach bag in the system is typically
made up of a plastic material. For example, theainer for containing a solution of pathogen
inactivation compound can be made of a suitablstiglauch as PL2411 (Baxter Healthcare), or
other plastics such as polyvinyl chloride, polyoisf ethylene vinyl acetate, ethylene vinyl
acetate blended with other plastics, and the likeis container is also overwrapped with a
material that is impermeable to light of a wavelénipat will activate the photoactive pathogen
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inactivation compound (for example suitable plastich as PL2420, Baxter Healthcare). The
illumination bag for a photoactivated pathogen tivation compound requires a clear, durable
thermoplastic material that is translucent to lighthe selected wavelength. Suitable plastics
that are translucent to light in the UVA wavelengihge include polyvinyl chloride,

polyolefins, ethylene vinyl acetate, ethylene viagetate blended with other plastics, or other
blends of thermoplastic polymers. Such suitablstpia include PL2410 (Baxter Healthcare)
and PL732 (Baxter Healthcare). Similar materiats/ipe used to make the removal bag and the
product bag. The product bags include those ma@:.?410. Suitable bag materials are
discussed, for example, in PCT publication numb€&r ¥003078023, and US patent 7025877,
the disclosures of which are hereby incorporatetebgrence as it relates to such bag materials
and related materials. In all cases, the mateusdsl in preparing the processing set have to be
sterilizable by known methods such as steam andgaor electron beam radiation used to
ensure sterility of the processing set. While ¢ha®e exemplary materials for making the bags,
the methods described herein are applicable toepsas using any suitable bag material as
would be readily available to one skilled in the and can also be used with containers other
than bags. The bags used for illumination, remauad storage are also designed to allow for
gases such as oxygen and carbon dioxide to gamdmut of the blood bag, so that the blood
products therein have adequate oxygen supply ahorcaioxide levels during the processing

and storage.
Pathogen inactivation

[0108] Blood products, including cryoprecipitate or plasinh@od products, may contain
pathogens, or may be contaminated with pathogemsgdprocessing. As such, it is desirable to
subject such blood products to a process in omlerduce the risk of transfusion-transmitted
diseases. In some embodiments, plasma may becgibje one or more treatments to
inactivate pathogens.€., pathogen inactivation). In some embodiments péthogen-
inactivated plasma may then be used to producgopiEcipitate, as described herein. In some
embodiments, cryoprecipitate itself may be subgetdeone or more treatments to inactivate

pathogensi(e., pathogen inactivation).

[0109] Various methods are available to mitigate the osikansfusion-associated disease

transmission in cryoprecipitate or plasma-contariood products. Aside from screening and
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detection of pathogens and subsequent eliminaficordaminated blood products, processes
that incorporate treatments to inactivate pathogemspathogen inactivation) that may be
present are available. Ideally, such a processtsds the inactivation of a broad range of
pathogens such as viruses, bacteria and pardsisay be present in the blood product. In
certain preferred embodiments, the method of pahagactivation requires addition of an
amount of pathogen inactivation compound to a oindryoprecipitate or plasma. For example,
pathogen inactivation may involve the addition déd& molecular weight compound that

inactivates various pathogens.

[0110] In some embodiments, pathogen inactivation maylievphotochemical inactivation
(e.g., photoinactivation), which involves the additioha photosensitizer that, when activated by
illumination using light of suitable wavelengths]lwnactivate a variety of pathogens that may
be present. Two such methods include the additi@motosalen or riboflavin to the blood
product, with subsequent illumination with UV lighDther methods include illumination with
UV light without addition of a photosensitizer,wasll as illumination with other photoactive
compounds, including psoralen derivatives othen draotosalen, isoalloxazines other than
riboflavin, alloxazines, dyes such as phthalocyasimphenothiazine dyead. methylene blue,
azure B, azure C, thionine, toluidine blue), pomaingerivatives (e.g. dihematoporphyrin ether,
hematoporphyrin derivatives, benzoporphyrin deives, alkyl-substituted sapphyrin), and
merocyanine 540 (Prodouz et al., Blood Cells 1982]1):101-14; Sofer, Gail, BioPharm,
August 2002).

[0111] In some embodiments, the pathogen inactivatioaniged out using an INTERCEPT®
Blood System (Cerus), such as the INTERCEPT® Blegstem for Plasma. The
INTERCEPT® Blood System is well known in the arteasystem for pathogen inactivation,
with widespread adoption in European blood ceraatsFDA approval in the United States.
For greater description of the INTERCEPT® Bloodt8gsand pathogen inactivation methods
and compositions related thereto, seg, U.S. Patent Nos. 5399719, 5556993, 5578736,
5585503, 5593823, 5625079, 5654443, 5712085, 5&7 BYY2593, 6004741, 6004742,
6017691, 6194139, 6218100, 6503699, 6544727, 6 IT0B7642, and 7611831; and PCT
publication numbers WO 1995000141, WO 1996014739,1897021346, WO 1998030327,
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WO 1999034914, and W01999034915, the disclosureadi of which are hereby

incorporated by reference as they relate to pathogeetivation in blood products.

[0112] As described above, plasma or cryoprecipitate neagubjected to pathogen
inactivation. An exemplary process for using tNEERCEPT® Blood System to pathogen
inactivate plasma is as follows. A sample of plagay., containing one or more than one
plasma units, AABB units) in the illumination comear may be brought into contact with
amotosalen from the amotosalen contaiegy.,(by connecting through tubing and breaking the
amotosalen container cannula to release the anenysaifter sealing the illumination
container, it may be illuminated with UV accordittgmanufacturer’s protocols. Once
illuminated, the plasma may be transferred thraugng into one or more storage containers
through a compound adsorption device (CAD). Ogatilgnif more than one storage container
of plasma is to be pooled, they may be pooledantrger blood bag(g., a 600-650 mL bag

for three plasma units, e.g., 200 mL units, AABBgpha units; such as a 600 mL PVC transfer
pack). Cryoprecipitate may then be prepaeegl,(in the larger blood bag) as described herein.
Liquid plasma may then be removed)., by draining into one or more bags. Optionally, enor
than one cryoprecipitate sample may be producesd, ithe individual cryoprecipitates samples
may be combined in a single container through @isesterile dock/tubing. Cryoprecipitate may
then be frozen and stored. It will be understopaie of skill in the art that alternative steps,

combinations of steps, and order of steps may lberfed.

[0113] In some embodiments, plasma or cryoprecipitate lbeagathogen-inactivated in a
container €.g., a blood bag or other container described hereitglde for photochemical
inactivation of plasma under sterile conditionsisIicontainer may be coupled to a CAEY(,

as described and/or referenced above) such thehplaan be transferred from the container to
the CAD under sterile conditions. In some emboditsaiethe CAD may further be coupled to
one or more second containers, such that the plaamhbe transferred from the CAD to the one
or more second containers under sterile conditiéfm.example, one 600 mL PVC transfer
pack or other larger blood bag may be used fongleisecond container, or more than ae.,(
three) smaller blood bags.g., sized for one AABB unit) may be used as secondaioets.

The one or more second containers may be suitabfesiezing pathogen-inactivated plasma

followed by thawing the pathogen-inactivated plagmeéer conditions that provide for the
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formation of cryoprecipitate. In some embodimeatthird container may be coupled to the one
or more second containers, such that the pathogeniated plasma can be transferred from
the CAD to the one or more second containers tohihg container under sterile conditions.

The third container may be suitable for freezinthpgen-inactivated plasma followed by
thawing the pathogen-inactivated plasma under tiondi that provide for the formation of
cryoprecipitate. For example, pathogen-inactivai@dma from multiplegg., three) second
containers may be transferred to and combined nvéHarger third containee.g)., a 600-650

mL bag) for subsequent cryoprecipitate preparation.

[0114] Other pathogen inactivation systems include, f@neple, those described in PCT
publication numbers WO 2012071135; WO 201201848, 2003090794; WO 2003049784;
WO 1998018908; WO 1998030327; WO 1996008965; W(@239815; WO 1996039820;
WO 1996040857; WO 1993000005; US patent applicationber US 20050202395; and US
patent numbers 8296071 and 6548242, the disclostivelsich are hereby incorporated by
reference as they relate to pathogen inactivatidsidod products. Where addition of a
compound to the blood product is used for pathagactivation, whether the method requires
illumination or not, in some instances it is ddslesto remove any residual pathogen

inactivation compound or by-product thereof.

[0115] Some pathogen inactivation methods may requir@skeof a removal devicee. a
device for reducing the concentration of pathogectivation compound, such as a small
organic compound, and by-products thereof, in &afréryoprecipitate or plasma while
substantially maintaining a desired biological atyiof the cryoprecipitate or plasma. In some
instances, the removal device comprises porouglaeisoparticles in an amount sufficient to
reduce the pathogen inactivation compound to bel@@sired concentration, wherein the
adsorbent particles have an affinity for the pa#drmpactivation compound, where it is
understood that such adsorbent particle can betsdl& best adsorb the compound or
compounds to be removed, with minimal effect on ponents that should not be removed or
damaged by contact with the adsorbent particleiarety of adsorbent particles are known,
including generally particles made from any natoratynthetic material capable of interacting
with compounds to be removed, including particidatede of natural materials such as

activated carbon, silica, diatomaceous earth, atidlase, and synthetic materials such as
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hydrophobic resins, hydrophilic resins or ion exaparesins. Such synthetic resins include, for
example, carbonaceous materials, polystyrene, polyg, polyacrylic ester, cation exchange
resin, and polystyrene-divinylbenzene. Detailedadiption of such removal devices suitable
for use in the methods as described herein caolwefin PCT publication numbers WO
1996040857, WO 1998030327, WO 1999034914, and WIB@B023, the disclosures of
which are hereby incorporated by reference witpeesto the discussion of such removal
devices and the adsorbent particles and other ralatesed to prepare such devices. Exemplary
adsorbent particles include, but are not limitedAmberlite (Rohm and Haas) XAD-2, XAD-4,
XAD-7, XAD-16, XAD-18, XAD-1180, XAD-1600, XAD-2000XAD-2010; Amberchrom

(Toso Haas) CG-71m, CG-71c, CG-161m, CG161c; DiSepabeads (Mitsubishi Chemicals)
HP20, SP206, SP207, SP850, HP2MG, HP20SS, SP20M&D(Dow Chemical) XUS-
40285, XUS-40323, XUS-43493 (also referred to asgope V493 (dry form) or Optipore L493
(hydrated form)), Optipore V503, Optipore SD-2; ldygol Macronet (Purolite) MN-100, MN-
102, MN-150, MN-152, MN-170, MN-200, MN-202, MN-25PIN-252, MN-270, MN-300,
MN-400, MN-500, MN-502, Purosorb (Purolite) PAD 3%0AD 400, PAD 428, PAD 500, PAD
550, PAD 600, PAD 700, PAD 900, and PAD 950. Tlsemnal used to form the immobilized
matrix comprises a low melting polymer, such a®nypolyester, polyethylene, polyamide,
polyolefin, polyvinyl alcohol, ethylene vinyl acé¢aor polysulfone. In one example, the
adsorbent particles immobilized in a matrix aréhi@ form of a sintered medium. While it is
understood that the methods and devices descrarethhencompass removal devices as are
known in the art, such methods and devices maxémplified using the removal device of an
amotosalen inactivated blood product as is commakiyavailable. Some such removal devices
contain Hypersol Macronet MN-200 adsorbent contaiwihin a sintered matrix, where the
sintered matrix comprises PL2410 plastic as a bintfeone instance, the removal device
comprises Hypersol Macronet MN-200 adsorbent im&ed matrix comprising PL2410,

wherein the Hypersol Macronet MN-200 is in an anmafrabout 5 g dry weight equivalent.

[0116] As various resins may require different processihgn used to make the removal
devices useful in the methods and devices as teschierein, comparison of amounts of
adsorbent resins described herein, unless othemdgmated, are comparison of the dry weight
of the resin. For example, the resins are dried %86 water prior to processing, and the
equivalent of the dry weight of adsorbent is usedamparing amounts of resin in use. For
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example, Hypersol Macronet MN-200 is processedabilze the adsorbent, or what is typically
referred to as wetting the adsorbent, so as tarbetly usable upon contact with a blood
product unit. Such a wetted sample may includeefample, about 50% glycerol or other
suitable wetting agent. In some embodiments, dserdent resin is a polystyrene-
divinylbenzene resin. In some embodiments, thggbplene-divinylbenzene resin is Hypersol
Macronet MN-200. In some embodiments, the adsaiiBerontained within a sintered matrix,
wherein the sintered matrix comprises PL2410 bindieisome embodiments, Hypersol

Macronet MN-200 adsorbent is contained within aesgd matrix to provide a removal device.
Cryosupernatant preparation

[0117] It will be appreciated by one of skill in the dntt, in the process of generating a
cryoprecipitate or cryoprecipitate compositiontod present disclosure, cryosupernatant is also
produced or formed. Such cryosupernatant may hmadical uses of interest, such as infusion
into a patient.

[0118] As such, disclosed herein are methods of preparpgpled cryosupernatant for
infusion into a subject. In some embodiments nle¢hods comprise freezing at least a first
pathogen-inactivated plasma and a second pathogetiviated plasma. In some embodiments,
the first and the second pathogen-inactivated padmave a combined volume of at least about
550 mL and less than about 650 mL. In some embenlisn the first and the second pathogen-
inactivated plasmas each have a volume of at &asit 550 mL and less than about 650 mL.
In some embodiments, the first and the second gatinactivated plasmas have a combined
volume of about 600 mL. In some embodiments, itisé &nd the second pathogen-inactivated
plasmas each have a volume of about 600 mL. Iresambodiments, three unitsd., AABB

plasma units) may be used.

[0119] In some embodiments, the first and the second gethmactivated plasmas may then
be thawed under conditions that provide for thenftion of cryoprecipitate®(., as described
herein). In some embodiments, each cryoprecipitetg then be separated from the
corresponding cryosupernatant. In some embodimérgswo cryosupernatants may then be
combined to form a pooled cryosupernatant.
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[0120] In some embodiments, two pooled cryosupernatanepépede.g., as described

above) may be combined. For example, two poolgdstipernatants may be combined, where
each of the pooled cryosupernatants is obtained frooling cryosupernatants obtained from
pathogen-inactivated plasmas totaling at least @%@ mL and less than about 650 relg., as
described above. As such, in some embodimentsolag cryosupernatant may be obtained
from 1100-1300 mL of pathogen-inactivated plasma.

[0121] In some embodiments, plasma or cryoprecipitate Ioeayathogen-inactivated in a
container €.g., a blood bag or other container described hereitglde for photochemical
inactivation of plasma under sterile conditionsisicontainer may be coupled to a CAdY(,

as described and/or referenced above) such thehplaan be transferred from the container to
the CAD under sterile conditions. In some emboditsethis container may be coupled to an
additional é.g., upstream) container suitable for mixing the onenore units of plasma with a
pathogen-inactivating compouneld., as described and/or referenced herein). In some
embodiments, the additional container is coupletthédirst container such that the one or more
units of plasma in admixture with the pathogen-ivating compound can be transferred from
the additional container to the first container emnsterile conditions. In some embodiments, the
CAD may further be coupled to one or more secomiatoers, such that the plasma can be
transferred from the CAD to the one or more secmndainers under sterile conditions. For
example, one 600 mL PVC transfer pack or othemrlabjpod bag may be used for a single
second container, or more than oe@.(three) smaller blood bags.g., sized for one AABB

unit) may be used as second containers. The om®i@ second containers may be suitable for
freezing pathogen-inactivated plasma followed kawiimg the pathogen-inactivated plasma
under conditions that provide for the formatiorcofoprecipitate. In some embodiments, a third
container may be coupled to the one or more seconthiners, such that the pathogen-
inactivated plasma can be transferred from the @Aie one or more second containers to the
third container under sterile conditions. Thedhgontainer may be suitable for freezing
pathogen-inactivated plasma followed by thawingghthogen-inactivated plasma under
conditions that provide for the formation of cryepipitate. For example, pathogen-inactivated
plasma from multiple€g., three) second containers may be transferred teamdined within

a larger third containee@., a 600-650 mL bag) for subsequent cryoprecipitatpamaion. In
some embodiments, cryosupernatant may be sepdratedryoprecipitate in one or more
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fourth containersgg., one or more 600-650 mL bags). In some embodim#msyne or more
fourth containers may be configured to be coupdeone or more second containers or a third
container, as described above, such that the saja@trcan be transferred from the one or more
second containers or the third container to theasrmaore fourth containers under sterile
conditions to afford a pathogen-inactivated cry@soptant contained within the one or more
fourth containers and a pathogen-inactivated ceapitate contained within the one or more
second containers or the third container.

[0122] Further disclosed herein are methods for infusiogyasupernatant of the present
disclosure into a subject.

Processing sets

[0123] Certain aspects of the present disclosure relgbecimessing sets. The processing sets
of the present disclosure may find uisger alia, in preparing a pathogen-inactivated

cryoprecipitateg.g., as described herein.

[0124] In some embodiments, a processing set of the prdseaosure includes a first
container within which a psoralen of the preseatidisure can be photoactivated in the presence
of one or more units of plasma under sterile comlt €.g., as described and/or referenced
herein). In some embodiments, the processingusitelr includes a compound absorption
device (CAD) coupled to the first container sucét tihe one or more units of plasma can be
transferred from the first container to the compbabsorption device under sterile conditions.
In some embodiments, the processing set furthéwdes one or more second containers. In
some embodiments, each of the one or more secaondigers is coupled to the compound
absorption device such that the one or more uhpgasma can be transferred from the
compound absorption device to the one or more secontainers under sterile conditiors.,

to provide pathogen-inactivated plasma suitablenfiarsion into a subject. As non-limiting
examples, the one or more second containers codilade one 600 mL PVC transfer pack or
other larger blood bag, or more than oag.(three) smaller blood bags.4., sized for one

AABB unit). In some embodiments, the one or m@eosid containers are suitable for freezing
the pathogen-inactivated plasma followed by thavahthe pathogen-inactivated plasma under
conditions that provide for the formation of a pp&iate and a supernatant.
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[0125] In some embodiments, a processing set of the prdsatosure further includes a third
container. In some embodiments, the third contageonfigured to be coupled to the one or
more second containers such that the pathogenyated plasma can be transferred from the
one or more second containers to the third comtainder sterile conditions. In some
embodiments, the third container is suitable feefing the pathogen-inactivated plasma
followed by thawing of the pathogen-inactivatedspt@ under conditions that provide for the
formation of a precipitate and a supernatant.omeembodiments, the third container may be
e.g., a 600-650 mL bag.

[0126] In some embodiments, a processing set of the prdssosure further includes one or
more fourth containers. In some embodiments, tleeas more fourth containers are configured
to be coupled to the one or more second contaasedescribed above or to the third container
as described above such that the supernatant daanséerred from the one or more second
containers or the third container to the one orarourth containers under sterile conditions,
e.g., to afford a pathogen-inactivated cryosupernatatih@fpresent disclosure contained within
the one or more fourth containers and a pathogactirated cryoprecipitate of the present
disclosure contained within the one or more seammdainers or the third container. In some
embodiments, the fourth container is suitable foragye of a pathogen-inactivated
cryoprecipitate of the present disclosure undedtmms in which the pathogen-inactivated
cryoprecipitate is frozen. In some embodiments, twmore fourth containers are used. The
two or more fourth containers may be configuretléaoupled to one another while each of the
two or more fourth containers contains pathogeuwtivated cryoprecipitate such that the
cryoprecipitate contained within the two or morartb containers can be combined in one of
the two or more fourth containers. In some embedits, a fourth container may bg., a 600-

650 mL bag. Non-limiting examples of processintg ¢ the present disclosure are as follows.

[0127] In some embodiments, a processing set includestac@intainer within which a
psoralen can be photoactivated in the presenceebomore units of plasma under sterile
conditions; a compound absorption device (CAD) ¢edipo the first container such that the
plasma can be transferred from the first contaioéhne compound absorption device under
sterile conditions; one or more second contaireash of which is coupled to the compound

absorption device such that the plasma can beféraed from the compound absorption device
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to the one or more second containers under stamiditions to provide pathogen-inactivated
plasma suitable for infusion into a subject; aridiad container, which is configured to be
coupled to the one or more second containers $iathite pathogen-inactivated plasma can be
transferred from the one or more second contatoeit®e third container under sterile
conditions. In some embodiments, the one or mecersd containers are suitable for freezing
the pathogen-inactivated plasma followed by thavahthe pathogen-inactivated plasma under
conditions that provide for the formation of a ppate and a supernatant. In some
embodiments, the third container is coupled todtte or more second containers such that the
supernatant can be transferred from the one or semend containers to the third container
under sterile conditions to afford a pathogen-ivated cryosupernatant contained within the
third container and a pathogen-inactivated crydprede contained within the one or more

second containers.

[0128] In other embodiments, a processing set includéstacbntainer within which a
psoralen can be photoactivated in the presencaebomore units of plasma under sterile
conditions; a compound absorption device (CAD) ¢edipo the first container such that the
plasma can be transferred from the first contaioéine compound absorption device under
sterile conditions; one or more second contaireash of which is coupled to the compound
absorption device such that the plasma can beféraed from the compound absorption device
to the one or more second containers under stamiditions to provide pathogen-inactivated
plasma suitable for infusion into a subject; adtontainer, which is configured to be coupled
to the one or more second containers such thatatgen-inactivated plasma can be
transferred from the one or more second contatoeitge third container under sterile
conditions; and one or more fourth containers, edathich is configured to be coupled to the
third container such that the supernatant canaresterred from the third container to the one or
more fourth containers under sterile conditionafford a pathogen-inactivated cryosupernatant
contained within the one or more fourth contaireerd a pathogen-inactivated cryoprecipitate
contained within the third container. In some edibwnts, the third container is suitable for
freezing the pathogen-inactivated plasma follomgdhlawing of the pathogen-inactivated

plasma under conditions that provide for the foiarabf a precipitate and a supernatant.
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[0129] Further non-limiting examples of processing segsiltustrated inFl GS. 1A-3B.
Exemplary processing set 100 showrri. 1A includes optional plasma bag 102 containing
the donor plasma to be pathogen inactivated, aoeitdiO4 that contains a pathogen inactivation
compound (PICe.g., a psoralen), and bag 106 for photoactivation ofplasma €.g., a first
container of the present disclosure). Photoadtimadtag 106 is coupled to CAD 108 through
tubing 110, which allows for the transfer of plasafi@r photoactivation to the CAD. CAD 108
in turn is coupled to three smaller blood bags 112, and 116€g., second containers of the
present disclosure) through tubing 118, which aflolae plasma to pass through the CAD.(

to remove free photoproducts and/or unreacted gathmactivation compound) before being
collected in the smaller blood bags. Optional éafdgag 122 for freezing the plasma to form
cryoprecipitate €.g., a third container of the present disclosure) artiopl larger bag 124 for
separating the cryoprecipitate from the cryosupeantge.g., a fourth container of the present
disclosure), which may be sterile docked( using sterile connect 126) to the tubing between
the CAD 108 and the three-way lead 120 of tubing dfter collection of the Pl plasma in the

three bags, are also depicted.

[0130] An alternative configuration for processing set i©6hown inFIG. 1B, where the
cryoprecipitate is separated from the cryosupemda flowing the cryosupernatant from
sterile-docked third container 122 back into the¢hsmaller blood bags 112, 114, and ¥, (
second containers of the present disclosure), rétthe into the optional fourth container 124.

[0131] Another alternative configuration for processing®g0 is shown il G. 1C. This
configuration includes optional container 128 tisatterile connected or docked with third
container 122 through sterile connect 130. Thidigaration allows two cryosupernatant
preparations made from pathogen-inactivated plgsma prepared in 122 and 128) to be

combined.

[0132] The exemplary processing set 200 showRli@. 2A, includes optional plasma bag
202 containing the donor plasma to be pathogertivzed, container 204 that contains a
pathogen inactivation compound (PIC), photoactoratag 206, and CAD 208 coupled to
photoactivation bag 206 with tubing 210 as desdrifi@ove, and additionally a pre-attached
(e.g., integrated) third container 222. After collectiof the pathogen-inactivated plasma in the

three bags 212, 214, and 216, the three units pfaBma are pooled by transferring into larger
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bag 222 €.g., a third container of the present disclosure) feefing to form cryoprecipitate and
for separating cryoprecipitate from the cryosuptgmia As shown ifrl G. 2B, cryosupernatant
bag 224 €.g., a fourth container of the present disclosure) nayded to collect the
cryosupernatant after freezing (this is depictedrasptional component il G. 2A). This
cryosupernatant bag may be connected to the l&egzring bag via tubing with common tubing
clamp 226. An alternative configuration is showiiriG. 2C, where the cryoprecipitate is
separated from the cryosupernatant by flowing tiyesupernatant back into the three smaller
blood bags 212, 214, and 2X5y(, second containers of the present disclosure) usligg

228, rather than into the fourth container 224 sinowFI G. 2B.

[0133] The exemplary processing set 300 showhli@. 3A includes optional plasma bag 302
containing the donor plasma to be pathogen ingetivaontainer 304 that contains a pathogen
inactivation compound (PIC), photoactivation ba¢,3nd CAD 308 coupled to photoactivation
bag 306 with tubing 310 as described above. Howavéhis example, a single, largerd.,

800 mL) bag 312€qg., a third container of the present disclosure) regddbe three smaller bags
(eg., 212, 214, and 216). This bag 312 may be usepdtirogen-inactivated plasma collection
after photoactivation, as well as freezing/thawimgproduction of cryoprecipitate. The
optional bag for cryosupernatasetd., 314) also depicted could be a pre-attacleay, (

integrated) part of the set with clamp 316 or ali¢ively sterile docked after Pl plasma
collection. InFIG. 3B, this cryosupernatant bag 3Xlg(, a fourth container of the present
disclosure) is an integral part of set 300 coupdethe cryoprecipitate bag 312d., via tubing

and a tubing clamp 316) and used to collect thestigernatant.

[0134] In any of the processing sets of the present discy the first containeeg., 106,
206, and/or 306) and the CAB.q., 108, 208, and/or 308) may be separated in destaanner
from the rest of the components, such as the Bhm@aand cryoprecipitate containeeg(, 112,
114, 116, 212, 214, 216, and/or 31&9,, before freezing.

[0135] As described herein, in some embodiments, two aeragyoprecipitate preparations
of the present disclosure can be combined or podie@mplary technique 400 for this pooling
is shown inFIG. 4. Containers 402 and 404 contain a first and arsgcryoprecipitate
preparation, respectively. They are combineHIi@. 4 by sterile dockinge.g., using sterile

connect 406. The technique illustratedrlits. 4 may be applied to any of the cryoprecipitate
66



preparations described heredy., the cryoprecipitate preparations made from paheg

inactivated plasma contained in containers 122, a@@/or 312.

[0136] Exemplary processing set 500 is showklits. 5. Integrated processing set 500
allows for the production and combining or poolofgwo larger cryoprecipitate preparations,
e.g., as described herein. Processing set 500 inclutke®r more optional plasma containers
(e.g., as shown by optional plasma container 502). &neat(s) 502 is coupled to container 504,
which contains a pathogen inactivation compoun@)PPathogen-inactivated plasma is then
split into first and second photoactivation bagé &0d 508 (respectively), which in turn are
coupled to first and second CADs 510 and 512 (ctsmy). CADs 510 and 512 are then
coupled to first and second bags 514 and 516 (c&spky), which are used for pathogen-
inactivated plasma collection after photoactivatias well as freezing/thawing for production of
cryoprecipitate. For example, in some embodiméyitg,and/or 516 are largex.g., 800 mL)

bags €.g., third containers of the present disclosure), sintdebag 312 described above. Bag
514 is connectec(., through tubing 518) to cryosupernatant bags 520, and 524¢g.,

fourth containers of the present disclosure) fdlection of cryo-poor plasma. Similarly, bag
516 is connectede(., through tubing 528) to cryosupernatant bags 53, and 534€g.,

fourth containers of the present disclosure) fdlection of cryo-poor plasma. In some
embodiments, bags 514 and 516 are themselves dednaa tubing 526¢.g., to allow the

pathogen-inactivated cryoprecipitate preparatiamgained therein to be combined or pooled.

[0137] Exemplary processing set 600 is showklis. 6. Integrated processing set 600
represents another configuration that allows fergloduction and combining or pooling of two
larger cryoprecipitate preparatiomsy., as described herein. Processing set 600 inclhutkesr
more optional plasma containeexy(, as shown by optional plasma container 602).
Container(s) 602 is coupled to container 604, wicmhtains a pathogen inactivation compound
(PIC). Container 604 is then coupled to mixingtearer 606, which is used to contain the
plasma/PIC mixture (optionally, as depictedrirGs. 6, container 602 may be coupled directly to
mixing container 606 without 604 as an intermediafiphe plasma/PIC mixture is then split into
first and second photoactivation bags 608 and 6€péctively). After photoactivation, the split
plasma/PIC mixtures are then passed through CADa6iZnto bag 614, which is used for
pathogen-inactivated plasma collection after phateation, as well as freezing/thawing for
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production of cryoprecipitate. In some embodimgebég) 614 is a largee.f., 800 mL) bag
(e.g., a third container of the present disclosure), sintib bag 312 described above. One or
more cryosupernatant bagsgy, bags 616, 618, 620, 622, 624, and 626) are cteshéx bag
614 for collection of cryo-poor plasma.

[0138] Exemplary processing set 700 is showklits. 7. Integrated processing set 700
allows for the combining or pooling of multiple oprecipitate preparations into a single
cryoprecipitate pool, which can then be subjegdthogen inactivation to yield a pooled,
pathogen-inactivated cryoprecipitate preparatiddvantageously, this allows for multiple
cryoprecipitate preparations to be subject to ggghanactivation in a single step. As shown in
FIG. 7, multiple cryoprecipitate preparations 702 arel@danto cryoprecipitate pool 704. In
some embodiments, 702 includes 2, 3, 4, 5, 6,9, 80, 11, or 12 separate cryoprecipitate
preparations. In some embodiments, each cryoptaigpreparation of 702 is between about
40mL and about 60mL. Cryoprecipitate pool 70Aentcoupled to container 706, which
contains a pathogen inactivation compound (PIG)nt&iner 706 is coupled to photoactivation
bag 708, which is coupled to CAD 710. After thgoprecipitate is mixed with the PIC,
photoactivated, and passed through CAD 710, theoganh-inactivated cryoprecipitate pool
enters container 712. In some embodiments, thegan-inactivated cryoprecipitate pool is
frozen and/or stored in container 712.

[0139] Itis to be understood that any of the processatg af the present disclosure may be
used in any of the methods of the present disodpsurused to contain and/or process any of the

cryoprecipitates, cryoprecipitate compositions,/andryosupernatants of the present disclosure.

[0140] The disclosure is illustrated further by the follagy examples, which are not to be
construed as limiting the disclosure in scope @itdp the specific procedures described in
them.

EXAMPLES
Example 1: Preparation of pathogen inactivated cryoprecipitate

[0141] Multiple blood group O negative units of liquid ptaa units from the day of draw

were pooled and split to obtain multiple plasmasufor processing, each with a final volume
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585 to 650 mL. Pathogen inactivation and prepamnadi cryoprecipitate was undertaken with
the pooled plasma units. The plasma was subje¢atpdotochemical pathogen inactivation
using the commercially available INTERCEPT Bloogtyn for Plasma (Cerus Corporation).
In the case of four of the pooled units subjectetNTERCEPT treatment, the pathogen
inactivated plasma collected in the 3 storage batjse INTERCEPT processing set was
transferred to a single 1000 mL transfer bag agelaolume unit preparations. Two other of the
pooled units subjected to INTERCEPT treatment weaentained in the 3 storage bags as
smaller volume individual “single unit” preparateanThe pathogen inactivated plasma units

were then frozen at -8@ for use in the preparation of cryoprecipitate.

[0142] For preparing cryoprecipitate, units were thawed temperature controlled € water
bath, with a total thaw time of approximately 63@ minute for the large cryo units and 4 hr 30
min for the single cryo units. The thawed unitseveentrifuged for 12 minutes at 4° C at 4200
rcf, with a slow deceleration. Cryo-poor superngtavere removed from the cryoprecipitates,
while maintaining a small amount of plasma for uegension. Following resuspension, the

cryoprecipitate units were frozen for storage af G.

[0143] The frozen, stored cryoprecipitate units were trthimea Helmer plasma thawer set at
35° C, with the cryoprecipitate full dissolved with wisible particulate matter. Thawed units
were stored in a temperature controlled cabin22aC, with samples removed at defined
intervals of < 2 hr, 6 hr, 24 hr and 5 days forlgieal testing. Samples were tested for Factor
VIII (FVIII) and Fibrinogen (FIB), with resulting @a in the following Table 1.

Table 1. Fibrinogen and Factor VIII in cryoprecipitate pagations.

Large volume (n=4), 60.2 + 4.9 mL

2 hr 6 hr 24 hr 5 days
Cryo FIB (mg) 492.7 £70.7 498.7 £ 74.0 501.3 #Gl 482.9 +74.8
Cryo FIB 181.2 +24.3 183.5+26.6 184.4 +21.22 177.6 £26.7
(mg/unit*)
Cryo FVIII (1U) 182.6 + 37.9 176.3 £ 26.9 177.6 3.4 145.7 + 37.5
Cryo FVII 67.2+13.7 64.9 + 9.6 65.2 + 26.6 53.6 +13.5
(IU/unit*)
Singleunit (n=2), 24.1 + 11.5 mL

2 hr 6 hr 24 hr 5 days
Cryo FIB (mQ) 315.4+49.1 315.5+ 38.8 301.2 +#35.| 274.2+55.3
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Cryo FIB 192.6 £4.2 183.5 £ 26.6 184.4 £ 3.1 167.0 £11.4
(mg/unit*)

&=

Cryo FVIII (IU) 945+ 325 89.2 + 40.0 82.4+33.0| 69.3%40.0
Cryo FVIII 57.0+12.2 53.4+17.3 495+ 135 41.1+ 19
(IU/unit*)

*Based on AABB unit volume of 200 mL
Example 2: Preparation of pathogen inactivated cryoprecipitate

[0144] Multiple plasma units obtained from blood group @ndrs were pooled to obtain
plasma preparations with volumes of about 650 ndhdag., large volume). Pathogen
inactivation and preparation of cryoprecipitate wadertaken with the pooled plasma units.
The plasma was subjected to photochemical pathiogetivation using the commercially
available INTERCEPT Blood System for Plasma (C&uagporation) to yield three individual
pathogen-inactivated plasma (PI plasma) units feach pool. The three PI plasma units (3
containers, seeg., 112, 114, and 116 Al G. 1B) generated from each INTERCEPT
processing set were combined by transferring irdimgle 600 mL transfer bag and frozen at -

30°C for use in the preparation of cryoprecipitate.

[0145] For preparing cryoprecipitate, pooled units westkd in a temperature controlletl 4
C water bath, with a total thaw time of approxinhag@hr 15 minutes. The thawed units were
centrifuged for 12 minutes at 4° C at 4200 rcfhvatslow deceleration. Cryo-poor plasma
supernatants were removed from the cryoprecipitaydsansfer into the three previous
containers, 60 mL of plasma added back to the cegppitate for re-suspension, and the

cryoprecipitate units were frozen for storage af G.

[0146] The frozen, stored cryoprecipitate units were tlthimea Helmer plasma thawing
system at 37C, with the cryoprecipitate fully dissolved witb misible particulate matter.
Thawed units were stored in a temperature conttalébinet at 22C, with samples removed at
defined intervals at least through day 5 post-tf@vanalytical testing of Factor VIl (FVIII)
and Fibrinogen (FIB), with resulting data in thddwing Table 2:

Table2. Fibrinogen and Factor VIl in cryoprecipitate pregi#ons.

| <2hr | 6 hr | 24 hr | 48 hr |
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Cryo FIB (mg)
Cryo prep 1 960.5 926.5 942.0 937.8
Cryo prep 2 661.4 676.0 670.0 683.3
Cryo FVIII (1U)
Cryo prep 1 273.8 277.6 277.9 188.1
Cryo prep 2 252.9 260.8 248.9 174.2

Example 3: Preparation of Pl cryoprecipitate and cryo-poor plasma

[0147] Pathogen inactivated (PI1) cryoprecipitate and ggor plasma supernatant were
prepared as three large volume (647 + 2 mL) inpotgpof 2-3 units of ABO matched whole
blood derived plasma in CPD anticoagulant withimr &f draw.

[0148] The pooled plasma was subjected to photochemitlabgean inactivation using
amotosalen and UVA, with the commercially availalN@ ERCEPT Blood System for Plasma.
Baseline samples were collected prior to INTERCHR@tment, and pathogen inactivation was
performed according to the manufacturer’s packagert. The three PI plasma units (3
containers, seeg., 112, 114, and 116 il G. 1B) generated from each INTERCEPT
processing set were combined by sealing aboveathieection, sterilely connecting a 600 mL
transfer bag, and transferring by gravity flow.tekfsampling, pathogen inactivated plasma
preparations were subjected to rapid freezing smed at -36C for use in the preparation of

cryoprecipitate.

[0149] For preparing cryoprecipitate, the frozen plasma thawed in a 4°C water bath within
approximately 12 hr, and centrifuged at 4,096x¢ 12 min to sediment the cryoprecipitate. The
cryo-poor plasma was removed using a plasma ex@rass transferred back into the three
plasma bags of the INTERCEPT processing set, lgajaproximately 60 mL of plasma for
resuspension of the cryoprecipitate. The cryopitte bag and CPP bags were separated and

sealed using a tubing sealer, and frozen 8G30r storage.

[0150] For characterization, the frozen cryoprecipitate aryosupernatants were thawed at
37°C in a QuickThaw™ Plasma Thawing System (Helmehlbgville, IN) and held at room
temperature (ZZ, 2 units) or refrigerated {@, 1 unit) for sterile sampling at times O hr, 6 hr

24 hr, day 3 and day 5 post-thaw for analyticaings In vitro assays for cryoprecipitate and
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cryo-poor plasma supernatant characterization deduotal fibrinogen and Factor VIII, as
measured on diluted samples, using an AMAX coamuranalyzer. Table 3 includes total

fibrinogen and Factor FVIII content for each of theee cryoprecipitate preparations.

Table 3. Fibrinogen and Factor VIII in cryoprecipitate pregigons.

0 hr 6 hr 24 hr D3 D5

Cryo FIB (mg)
Cryo prep 1 (ZZ) 901 857 887 ND 887
Cryo prep 2 (ZZ) 788 908 ND 771 995
Cryo prep 3 () 772 896 969 ND 907

Cryo EVIII (IU)
Cryo prep 1 (ZZ) 278 319 280 ND 286
Cryo prep 2 (ZZ) 319 347 ND 268 229
Cryo prep 3 () 316 307 322 ND 218

ND: not determined.

[0151] Fibrinogen and Factor VIl were also determineddigo-poor plasma by the same
method. At time O hr, fibrinogen content was 77, @46 mg and 736 mg total for preps 1, 2
and 3, respectively. Also, at time O hr, FVIII tent was 54, 46 and 70 IU total for preps 1, 2

and 3, respectively.
Example 4: Preparation of Pl cryoprecipitate and cryo-poor plasma

[0152] Pathogen inactivated (PI1) cryoprecipitate and qgrgor plasma supernatant were
prepared as large volume (585 to 650 mL) input loble blood derived FFP, whole blood
derived PF24 or apheresis plasma (apheresis FE&hed from blood group A, B and/or O
donors. Six replicates were prepared from pooks tof 6 iso-group units of whole blood
derived plasma collected in CP2D anticoagulanietyapproximately 1700 mL. The pooled
plasma was split into two components (target 62525 mL, FFP and PF24) and stored at
room temperature for up to 8 hr (FFP) or 24 hr @®9KRior to subjecting the plasma to
photochemical pathogen inactivation using the cororally available INTERCEPT Blood
System, and freezing. Two units were maintainednaieated controls without pathogen
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inactivation (target 215-235 mL, FFP and PF24) diidnally, six replicates of apheresis
plasma were collected in ACD anticoagulant fromaximum of two iso-group donors and split
Into two components: one (target 6225 mL) which was stored at room temperature fotoup
8 hr prior to subjecting the plasma to pathogestimation and freezing, and the other
maintained as untreated control. Baseline sanvpdes collected prior to INTERCEPT
treatment, and pathogen inactivation was perforagedrding to the manufacturer’s package
insert. The three PI plasma units (3 containems,esg.FI G. 1B) generated from each
INTERCEPT processing set were combined by trariefgmto a single 800 mL transfer bag
(Terumo) and frozen for use in the preparationrgbprecipitate. Controls were frozen without

pathogen inactivation treatment.

[0153] For preparing cryoprecipitate, the combined fropsma was thawed in a
temperature controlled € refrigerator, with a total thaw time of apprositely 24 hr. The
thawed plasma was centrifuged to sediment the ceggptate, and the cryo-poor plasma
supernatants were removed from the cryoprecipitsitey a plasma expressor and transferred
into the three previous containers, leaving swghitiplasma to result in about 60 mL of
resuspended cryoprecipitate, the cryoprecipitateseparated from the three cryo-poor plasma
bags using a tube sealer, and the cryoprecipitateC# P units frozen for storage.

[0154] For characterization, the frozen cryoprecipitateé eryosupernatants were thawed at
37°C in a QuickThaw™ Plasma Thawing System (Helmehlbgville, IN) and held at room
temperature (20-2€) for sterile sampling at times 0, 24 and 120 bqast-thaw for analytical
testing. In vitro assays for cryoprecipitate andfyosupernatant include a panel of coagulation
parametersgg., PT, aPTT, thrombin generation), coagulationdexcand hemostatic system
proteins €.g., fibrinogen, Factors IlI, V, VII, VIII (VIII:C), K, X, XI, XIIl, vWF, ADAMTS-

13), and other proteins and markers and/or funggan, antithrombin Ill, Protein C, Protein S,
Alpha-2-PI, thrombin-antithrombin complexes, Faditia, NAPTT, C3a, Ig’s, ROTEM).

[0155] Analysis of FVIII, FXIIl and fibrinogen was perford using an AMAX Destiny Plus
coagulation analyzer and Stago Diagnostic reagértts. following Tables 4 and 5 include total
fibrinogen and FVIII at times 0, 24 and 120 houostpthaw for containers of cryoprecipitate

product prepared from whole blood derived FFP, whidbod derived PF24 and apheresis
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derived FFP, with ABO blood types as listed, angpsut an extended post-thaw expiry for
cryoprecipitate as disclosed herein.

Table4. Total fibrinogen content (mg) after post-thaw stgra

Plasma Unit t=0 t=24 hr t=120 hr
Average 758 786 793
WBD FFP Group O
SD 192.4 229.8 183.8
Average 767 827 794
WBD FFP Group A
SD 91.0 52.7 81.6
Average 762 806 794
WBD FFP All groups
SD 134.7 150.8 127.2
Average 762 768 775
PF24 Group O
SD 150.5 183.1 196.7
Average 693 682 695
PF24 Group A
SD 77.0 97.3 64.5
Average 728 725 735
PF24 All groups
SD 113.5 139.5 138.1
Average 923 914 963
Aph FFP Group O
SD 195.3 281.2 239.1
Average 954 1041 1052
Aph FFP Group A and
SD 17.2 93.4 100.7
Average 942 978 1008
Aph FFP All groups
SD 99.9 186.1 158.3

Table5. Total Factor VIII content (IU) after post-thaw sige.
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Plasma Unit t=0 t=24 hr t=120 hr

Average 178 158 138
WBD FFP Group O
SD 50.7 46.8 5.1
Average 226 195 204
WBD FFP Group A
SD 30.7 34.9 45.5
Average 202 176 171
WBD FFP All groups
SD 45.7 42.2 46.2
Average 197 175 168
PF24 Group O
SD 14.7 12.6 6.5
Average 197 211 243
PF24 Group A
SD 14.7 14.1 32.7
Average 197 193 206
PF24 All groups
SD 13.2 23.3 45.9
Average 184 72 67
Aph FFP Group O
SD 524 16.8 18.8
Average 269 110 100
Aph FFP Group A and B
SD 65.9 48.8 29.0
Average 235 91 83
Aph FFP All groups
SD 70.8 37.0 27.6

Example5: PI cryoprecipitate from two cryo preparations

[0156] Pathogen inactivated cryoprecipitate compositidrith® present disclosure may be
combined to yield a cryoprecipitate compositionhwitgher levels of desired factors, such as for
example fibrinogen and Factor VIII. More specifigaa first cryoprecipitate is prepared from a
large volume input of approximately 600 mL of FEERy(, 2-3 units, pooled) that is subjected to
pathogen inactivation (e.g., INTERCEPT Blood Sy9teas described in Example 2 above and
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illustrated inFIG. 1B. Following sedimentation of the cryoprecipitdtes cryo-poor
supernatant is transferred back into the threeaooerts for storage, leaving sufficient plasma for
resuspension of the cryoprecipitate in approxinya@& mL. In addition, a second
cryoprecipitate is prepared from a large volumeitrgd approximately 600 mL of FFP (e.g., 2-3
units, pooled) of the same ABO type as the firgbprecipitate and subjected to pathogen
inactivation treatment in a similar manner. Thatamer with the second cryoprecipitate is
separated from the three cryo-poor plasma bagg @asinbe sealer, prior to combining with the
first cryoprecipitate (Figure 1C). The second gnguipitate (labeled Cryo “freeze” #2) is
connected using a sterile connecting device ta@dmeainer with the first cryoprecipitate, which
has also been separated from its corresponding tnye-poor plasma bags, and the two
cryoprecipitate preparations combined by transfir po re-freezing or storage at room

temperature for use.
Example 6: Preparation of pathogen inactivated pooled cryoprecipitate

[0157] In another method for preparing improved cryoprgaip of the present disclosure,
pathogen inactivated (P1) cryoprecipitate is preddrom pooled cryoprecipitate units. For
example, in one embodiment, ten cryoprecipitatésiame individually prepared from whole
blood derived frozen FFP units of the same ABO typke plasma units are thawed in a
temperature controlled® € water bath and centrifuged for 12 minutes &t 4% 4200 rcf, with a
slow deceleration. Cryo-poor plasma supernatastsegmoved from the cryoprecipitate using a
plasma expressor, leaving sufficient plasma to detaly resuspend the cryoprecipitate in
approximately 50 mL units. The expressed cryo-pd@sma is transferred to a separate
container and stored frozen for use, such as plasm@gonation. Containers with the
cryoprecipitate units are connected using a steaiteecting device to provide for aseptic
transfer and pooling of the cryoprecipitate corgerfter pooling, the approximately 500 mL of
cryoprecipitate is subjected to photochemical pgéinanactivation with amotosalen and UVA
in a processing see.g., Figure 7, INTERCEPT Blood System for Plasma) e pathogen

inactivated cryo (PI Cryo) is stored frozen at®Gaintil use.

Example 7: Preparation of pathogen inactivated cryoprecipitate
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[0158] Multiple plasma units obtained from blood donors pooled to obtain plasma
preparations with volumes of about 650 mL eachthdgen inactivation and preparation of
cryoprecipitate are undertaken with the pooledmksnits. The plasma is subjected to
photochemical pathogen inactivation using the cororally available INTERCEPT Blood
System for Plasma (Cerus Corporation). The Pihpdagenerated from the INTERCEPT
processing set is transferred to one large contéseee.g., 800 mL bag 312 iRl G. 3B), which
is frozen at -3%C for use in the preparation of cryoprecipitate.

[0159] For preparing cryoprecipitate, frozen Pl plasmi@&ved in a temperature controlled
4° C water bath, with a total thaw time of approxieta hr 30 minute for the large cryo unit.
The thawed product is centrifuged for 12 minute4°af at 4200 rcf, with a slow deceleration.
Cryo-poor supernatant is removed from the cryopitate (see.g., bag 314 irFl G. 3B), while
maintaining a small amount of plasma for re-susjpensFollowing resuspension, the

cryoprecipitate is frozen for storage at>&0

[0160] All references, including publications, patent aggtions, and patents, cited herein are
hereby incorporated by reference to the same eateifiteach reference were individually and

specifically indicated to be incorporated by refer@and were set forth in its entirety herein.

[0161] The use of the terms “a” and “an” and “the” andifanreferents (especially in the
context of the following claims) are to be constrtée cover both the singular and the plural,
unless otherwise indicated herein or clearly calittad by context. The terms “comprising,”
“having,” “including,” and “containing” are to beoostrued as open-ended termea (meaning
“including, but not limited to,”) unless otherwiseted. Wherever an open-ended term is used
to describe a feature or element, it is specifycatintemplated that a closed-ended term can be
used in place of the open-ended term without deygaftom the spirit and scope of the
disclosure. Recitation of ranges of values heaetnmerely intended to serve as a shorthand
method of referring individually to each separaatue falling within the range, unless otherwise
indicated herein, and each separate value is incatgd into the specification as if it were
individually recited herein. All methods descrildggtein can be performed in any suitable order
unless otherwise indicated herein or otherwiserljl&antradicted by context. The use of any
and all examples, or exemplary language (e.g. H'sst) provided herein, is intended merely to

better illuminate the description and does not @obeitation on the scope of the description
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unless otherwise claimed. No language in the fipation should be construed as indicating
any non-claimed element as essential to the peaofithe compositions, methods, and kits
disclosed herein.

[0162] Preferred embodiments are described herein. Vansiof those preferred
embodiments may become apparent to those workitigeiart upon reading the foregoing
description. It is expected that skilled artisasbe able to employ such variations as
appropriate, and the practice of the compositiorethods, and kits described herein otherwise
than as specifically described herein. Accordingte compositions, methods, and kits
described herein include all modifications and eglaints of the subject matter recited in the
claims appended hereto as permitted by applicalle Moreover, any combination of the
above-described elements in all possible variatibesof is encompassed by the description

unless otherwise indicated herein or otherwiserlgleantradicted by context.

List of embodiments:

Embodiment 1. A composition comprising a cryoprecipitate suitafoleinfusion into a
subject at least 1 day after thawing, wherein tyeprecipitate is pathogen-inactivated.

Embodiment 2. The composition of embodiment 1, wherein the contjposis suitable
for infusion into a subject at least 3 days aftewing.

Embodiment 3. The composition of embodiment 2, wherein the contjposis suitable
for infusion into a subject at least 5 days aftewing.

Embodiment 4. The composition of any one of embodiments 1-3, winethe
composition comprises cryoprecipitate prepared fabteast about 550 mL and less than
about 650 mL of pathogen-inactivated plasma.

Embodiment 5. The composition of any one of embodiments 1-4, winethe
composition comprises cryoprecipitate prepared fatmout 600 mL of pathogen-inactivated
plasma.

Embodiment 6. The composition of any one of embodiments 1-3, winethe
composition comprises cryoprecipitate prepared fabteast about 550 mL and less than
about 650 mL of plasma, and wherein the prepangapcecipitate has been pathogen-

inactivated.
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Embodiment 7. The composition of any one of embodiments 1-3 gnah@rein the
composition comprises cryoprecipitate prepared fatmout 600 mL of plasma, and wherein
the prepared cryoprecipitate has been pathogemvated.

Embodiment 8. The composition of any one of embodiments 1-5, winethe
composition comprises cryoprecipitate prepared fBoamits of pathogen-inactivated
plasma.

Embodiment 9. The composition of any one of embodiments 1-3n6, 3 wherein the
composition comprises cryoprecipitate prepared fBommits of plasma, and wherein the
prepared cryoprecipitate has been pathogen-inaetiva

Embodiment 10. The composition of any one of embodiments 1-3, winethe
composition comprises a first cryoprecipitate pregdrom at least about 550 mL and less
than 650 mL of pathogen-inactivated plasma andargkcryoprecipitate prepared from at
least about 550 mL and less than 650 mL of pathaggetivated plasma, wherein the first
and the second cryoprecipitates are combined fwrige-freezing for storage.

Embodiment 11. The composition of any one of embodiments 1-3 d@hdvherein the
composition comprises a first cryoprecipitate preddrom about 600 mL of pathogen-
inactivated plasma and a second cryoprecipitategoeel from about 600 mL of pathogen-
inactivated plasma, wherein the first and the sé@yoprecipitates are combined prior to
re-freezing for storage.

Embodiment 12. The composition of any one of embodiments 1-3, winethe
composition comprises a first cryoprecipitate pregdrom at least about 550 mL and less
than 650 mL of plasma and a second cryoprecipapared from at least about 550 mL
and less than 650 mL of plasma, wherein the fingtthe second cryoprecipitates are
combined prior to re-freezing for storage, and wilrethe first and the second
cryoprecipitates have been pathogen-inactivatea b&ing combined and prior to re-
freezing for storage.

Embodiment 13. The composition of any one of embodiments 1-3 dhdvherein the
composition comprises a first cryoprecipitate preddrom about 600 mL of plasma and a
second cryoprecipitate prepared from about 600 frilasma, wherein the first and the

second cryoprecipitates are combined prior to @eing for storage, and wherein the first
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and the second cryoprecipitates have been pathogetivated after being combined and
prior to re-freezing for storage.

Embodiment 14. The composition of any one of embodiments 1-3, winethe
composition comprises a first cryoprecipitate pregdrom at least about 550 mL and less
than 650 mL of plasma and a second cryoprecipiiapared from at least about 550 mL
and less than 650 mL of plasma, wherein the fingtthe second cryoprecipitates are
combined prior to re-freezing for storage, and \ehethe first and the second
cryoprecipitates have been pathogen-inactivateat fwibeing combined and prior to re-
freezing for storage.

Embodiment 15. The composition of any one of embodiments 1-3 @hdvherein the
composition comprises a first cryoprecipitate pregddrom about 600 mL of plasma and a
second cryoprecipitate prepared from about 600 fidlasma, wherein the first and the
second cryoprecipitates are combined prior to @eZing for storage, and wherein the first
and the second cryoprecipitates have been pathagetivated prior to being combined and
prior to re-freezing for storage.

Embodiment 16. The composition of any one of embodiments 1-3, winethe
composition comprises a first cryoprecipitate pregdrom at least about 550 mL and less
than 650 mL of pathogen-inactivated plasma andargkcryoprecipitate prepared from at
least about 550 mL and less than 650 mL of pathaggetivated plasma, wherein the first
and the second cryoprecipitates are combined fwrim-freezing for storage.

Embodiment 17. The composition of any one of embodiments 1-3 @hdvherein the
composition comprises a first cryoprecipitate preddrom about 600 mL of pathogen-
inactivated plasma and a second cryoprecipitategoeel from about 600 mL of pathogen-
inactivated plasma, wherein the first and the séa@yoprecipitates are combined prior to
re-freezing for storage.

Embodiment 18. The composition of any one of embodiments 1-3, winethe
composition comprises a first cryoprecipitate pregdrom 3 units of pathogen-inactivated
plasma and a second cryoprecipitate prepared franit8 of pathogen-inactivated plasma,
wherein the first and the second cryoprecipitatescambined prior to re-freezing for

storage.
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Embodiment 19. The composition of any one of embodiments 1-3 d&xd8, wherein the
composition comprises cryoprecipitate prepared féommits of pathogen-inactivated
plasma.

Embodiment 20. The composition of any one of embodiments 1-19,reihghe
composition comprises cryoprecipitate prepared fptesma obtained from one donor.

Embodiment 21. The composition of any one of embodiments 1-19,reihghe
composition comprises cryoprecipitate prepared fptesma obtained from 2-6 donors.

Embodiment 22. The composition of any one of embodiments 1-21,reinghe
composition comprises less than 80 U of factod Ydr unit of cryoprecipitate.

Embodiment 23. The composition of embodiment 22, wherein the casitfmm comprises
less than 50 IU of factor VIII per unit of cryoprpitate.

Embodiment 24. The composition of any one of embodiments 1-21,reinghe
composition comprises 80-100 U of factor VIII perit of cryoprecipitate.

Embodiment 25. The composition of any one of embodiments 1-21 reinghe
composition comprises at least 80 1U of factor VIII

Embodiment 26. The composition of embodiment 25, wherein the casitfmm comprises
80-240 IU of factor VIII.

Embodiment 27. The composition of embodiment 25, wherein the casitfmm comprises
80-480 IU of factor VIII.

Embodiment 28. The composition of any one of embodiments 1-27,reineghe amount of
factor VIl is determined from cryoprecipitate saegpwithin about 2 hours after thawing.

Embodiment 29. The composition of any one of embodiments 1-27,reineghe amount of
factor VIl is determined from cryoprecipitate sadeghabout 1 day after thawing.

Embodiment 30. The composition of any one of embodiments 2-27,reineghe amount of
factor VIl is determined from cryoprecipitate saetghabout 3 days after thawing.

Embodiment 31. The composition of any one of embodiments 3-27,reinghe amount of
factor VIII is determined from cryoprecipitate sdegpabout 5 days after thawing.

Embodiment 32. The composition of any one of embodiments 1-31,reinghe
composition comprises at least 150 mg of fibrinogenunit of cryoprecipitate.

Embodiment 33. The composition of any one of embodiments 1-32,reinghe

composition comprises at least 250 mg of fibrinogenunit of cryoprecipitate.
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Embodiment 34. The composition of any one of embodiments 4-33,reinehe
composition comprises at least 750 mg of fibrinogen

Embodiment 35. The composition of any one of embodiments 10-33%rein the
composition comprises at least 1500 mg of fibrimoge

Embodiment 36. The composition of any one of embodiments 8-35,reineeach unit of
cryoprecipitate is prepared from 180-250 mL of pgen-inactivated plasma.

Embodiment 37. The composition of any one of embodiments 1-36,reinghe
composition further comprises plasma of a volum®éeen about 5 mL and about 20 mL per
unit of cryoprecipitate.

Embodiment 38. The composition of any one of embodiments 4-37,reinghe
composition further comprises plasma of a voluneatgr than about 1 mL and less than or
equal to about 75 mL.

Embodiment 39. The composition of any one of embodiments 4-38,reinghe
composition further comprises plasma of a voluntevben about 40 mL and about 75 mL.

Embodiment 40. The composition of any one of embodiments 4-38,reinghe
composition further comprises plasma of a volumeeen about 50 mL and about 60 mL.

Embodiment 41. The composition of any one of embodiments 10-3&rein the
composition further comprises plasma of a volum®een about 30 mL and about 120 mL.

Embodiment 42. The composition of any one of embodiments 1-41,reinghe
composition is stored at room temperature for astlé day after thawing.

Embodiment 43. The composition of any one of embodiments 1-41,reinghe
composition is stored at between about 2°C andt&@f@ufor at least 1 day after thawing.

Embodiment 44. The composition of any one of embodiments 1-43,reinghe
cryoprecipitate has been pathogen-inactivated loygeihemical inactivation.

Embodiment 45. The composition of embodiment 44, wherein the crgoipitate has been
pathogen-inactivated by photochemical inactivatidtin a psoralen.

Embodiment 46. The composition of embodiment 45, wherein the gears amotosalen.

Embodiment 47. The composition of any one of embodiments 44-4&rein the
cryoprecipitate is prepared from plasma that has Ipathogen-inactivated in a first

container suitable for photochemical inactivatidhe plasma under sterile conditions;
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wherein the first container is coupled to a commbabsorption device (CAD) such that the
pathogen-inactivated plasma can be transferred finenfirst container to the CAD under
sterile conditions; and

wherein the cryoprecipitate is contained within onenore second containers, each of
which is coupled to the CAD such that the pathoigetivated plasma can be transferred
from the CAD to the one or more second containadeusterile conditions, and each of
which is suitable for freezing the pathogen-inaaind plasma followed by thawing of the
pathogen-inactivated plasma under conditions tiatige for the formation of the
cryoprecipitate.

Embodiment 48. The composition of embodiment 47, wherein eaclhefdne or more
second containers is suitable for freezing thequgeh-inactivated plasma, followed by
thawing of the pathogen-inactivated plasma undeditions that provide for the formation
of the cryoprecipitate and a cryosupernatant, va#id by removal of all or a portion of the
cryosupernatant from the one or more second ca@rsain

Embodiment 49. The composition of embodiment 47 or embodiment&rein the
cryoprecipitate is prepared from plasma that has lpathogen-inactivated in a first
container suitable for photochemical inactivatidthe plasma under sterile conditions;
wherein the first container is coupled to a commbabsorption device (CAD) such that the
pathogen-inactivated plasma can be transferred fnenfirst container to the CAD under
sterile conditions;
wherein the CAD is coupled to one or more secomdainers, each of which is coupled to
the CAD such that the pathogen-inactivated plasancbe transferred from the CAD to the
one or more second containers under sterile comditiand
wherein the cryoprecipitate is contained withitiad container configured to be coupled to
one or more second containers, such that the pathiogctivated plasma can be transferred
from the CAD to the one or more second contairethe third container under sterile
conditions, wherein the third container is suitdblefreezing the pathogen-inactivated
plasma followed by thawing of the pathogen-inadadaplasma under conditions that
provide for the formation of the cryoprecipitate.

Embodiment 50. The composition of embodiment 49, wherein the thodtainer is

suitable for freezing the pathogen-inactivated mpiasfollowed by thawing of the pathogen-
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inactivated plasma under conditions that providdHe formation of the cryoprecipitate and
a cryosupernatant, followed by removal of all guogtion of the cryosupernatant from the
third container.

Embodiment 51. The composition of any one of embodiments 1-50,reinghe
composition is contained within a container thatHer comprises a label indicating that the
composition is suitable for use for at least aldoday after thawing.

Embodiment 52. The composition of any one of embodiments 2-5Greim the
composition is contained within a container thatHar comprises a label indicating that the
composition is suitable for use for at least al®days after thawing.

Embodiment 53. The composition of any one of embodiments 3-50,reinghe
composition is contained within a container thatHar comprises a label indicating that the
composition is suitable for use for at least atiodays after thawing.

Embodiment 54. The composition of any one of embodiments 1-53,reihghe
cryoprecipitate is prepared from plasma other tiraup O plasma.

Embodiment 55. A method of preparing a cryoprecipitate for infusiato a subject
comprising:

a) preparing a cryoprecipitate from pathogen-ivatéid plasma;

b) freezing the cryoprecipitate; and

c) thawing the frozen cryoprecipitate, whereindsulting cryoprecipitate of step c) is
suitable for infusion into a subject at least 1 dégr thawing.

Embodiment 56. The method of embodiment 55, wherein the resultiygprecipitate of
step c) is suitable for infusion into a subjedeatst 5 days after thawing.

Embodiment 57. The method of embodiment 55 or embodiment 56, whéne thawed
cryoprecipitate comprises at least about 150 nfgbahogen per unit of cryoprecipitate.

Embodiment 58. The method of embodiment 55, wherein the thawedmrecipitate
comprises at least about 750 mg of fibrinogen.

Embodiment 59. The method of any one of embodiments 55-58, wheéh&inmethod does
not comprise determining the level of factor VIdfbre infusing the thawed cryoprecipitate.

Embodiment 60. The method of any one of embodiments 55-58, furtbemprising

determining the level of factor VIl in the thawed/oprecipitate.
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Embodiment 61. The method of any one of embodiments 55-60, wheh&in
cryoprecipitate is prepared from at least aboutrdh0and less than about 650 mL of
pathogen-inactivated plasma.

Embodiment 62. The method of any one of embodiments 55-61, wheh&in
cryoprecipitate is prepared from about 600 mL dhpgen-inactivated plasma.

Embodiment 63. The method of any one of embodiments 55-60, furtbemprising
combining a first cryoprecipitate prepared fronteaist about 550 mL and less than about
650 mL of pathogen-inactivated plasma and a secofaprecipitate prepared from at least
about 550 mL and less than about 650 mL of pathaggctivated plasma, wherein the first
and the second cryoprecipitates are combined fwristeps b) and c).

Embodiment 64. The method of any one of embodiments 55-60, furtbemprising
combining a first cryoprecipitate prepared from att@00 mL of pathogen-inactivated
plasma and a second cryoprecipitate prepared flmata&00 mL of pathogen-inactivated
plasma, wherein the first and the second cryopitetgs are combined prior to steps b) and
C).

Embodiment 65. The method of any one of embodiments 55-60, furtbemprising
combining a first cryprecipitate prepared from 3siof pathogen-inactivated plasma and a
second cryoprecipitate prepared from 3 units di@geén-inactivated plasma, wherein the
first and the second cryoprecipitates are combprext to steps b) and c).

Embodiment 66. The method of any one of embodiments 55-65, whehaimesulting
cryoprecipitate of step c) is suitable for infusiato a subject at least 3 days after thawing.

Embodiment 67. The method of embodiment 66, wherein the resultiygprecipitate of
step c) is suitable for infusion into a subjedeatst 5 days after thawing.

Embodiment 68. A method of infusing a cryoprecipitate into a sebjgomprising:

a) preparing a cryoprecipitate from pathogen-ivatéid plasma;

b) freezing the cryoprecipitate;

c) thawing the frozen cryoprecipitate; and

d) infusing the thawed cryoprecipitate into a sabjesherein the infusion occurs at least 1
day after thawing the frozen cryoprecipitate.

Embodiment 69. The method of embodiment 68, wherein the thawedpmrecipitate

comprises at least about 150 mg of fibrinogen péraf cryoprecipitate.
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Embodiment 70. The method of embodiment 68, wherein the thawedm®Bcipitate
comprises at least about 750 mg of fibrinogen.

Embodiment 71. The method of any one of embodiments 68-70, whehgirmethod does
not comprise determining the level of factor VI#fbre infusing the thawed cryoprecipitate.

Embodiment 72. The method of any one of embodiments 68-70, furtbenprising
determining the level of factor VIII in the thawed/oprecipitate before infusing the thawed
cryoprecipitate.

Embodiment 73. The method of any one of embodiments 68-72, wheh&in
cryoprecipitate is prepared from at least aboutrds0and less than about 650 mL of
pathogen-inactivated plasma.

Embodiment 74. The method of any one of embodiments 68-73, wheh&in
cryoprecipitate is prepared from about 600 mL dhpgen-inactivated plasma.

Embodiment 75. The method of any one of embodiments 68-72, furthemprising
combining a first cryoprecipitate prepared fronteaist about 550 mL and less than about
650 mL of pathogen-inactivated plasma and a secofaprecipitate prepared from at least
about 550 mL and less than about 650 mL of pathaggctivated plasma, wherein the first
and the second cryoprecipitates are combined fwristeps b) and c).

Embodiment 76. The method of any one of embodiments 68-72, furthemprising
combining a first cryoprecipitate prepared from att@00 mL of pathogen-inactivated
plasma and a second cryoprecipitate prepared flmat&00 mL of pathogen-inactivated
plasma, wherein the first and the second cryopitetgs are combined prior to steps b) and
C).

Embodiment 77. The method of any one of embodiments 68-72, furtbenprising
combining a first cryprecipitate prepared from 3siof pathogen-inactivated plasma and a
second cryoprecipitate prepared from 3 units diggeén-inactivated plasma, wherein the
first and the second cryoprecipitates are combprext to steps b) and c).

Embodiment 78. The method of any one of embodiments 55-77, whehaimesulting
cryoprecipitate of step ¢) comprises less thanB6flfactor VIII per unit of cryoprecipitate.

Embodiment 79. The method of any one of embodiments 55-77, whehaimesulting

cryoprecipitate of step ¢) comprises at least aBoutJ of factor VIII.
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Embodiment 80. The method of embodiment 79, wherein the resultiygprecipitate of
step c¢) comprises 80-240 IU of factor VIII.

Embodiment 81. The method of embodiment 79, wherein the resultiygprecipitate of
step c¢) comprises 80-480 IU of factor VIII.

Embodiment 82. The method of embodiment 79, wherein the resultiygprecipitate of
step c¢) comprises less than 50 1U of factor VI peit of cryoprecipitate.

Embodiment 83. The method of any one of embodiments 55-82, wheheimesulting
cryoprecipitate of step ¢) comprises at least 1§Mmfrfibrinogen per unit of cryoprecipitate.

Embodiment 84. The method of any one of embodiments 55-82, whehesimesulting
cryoprecipitate of step c) comprises at least 7§Mmfrfibrinogen.

Embodiment 85. The method of any one of embodiments 55-82, whehsimesulting
cryoprecipitate of step ¢) comprises at least 1Qf fibrinogen.

Embodiment 86. The method of any one of embodiments 55-85, wheh&in
cryoprecipitate of step a) further comprises plasifrevolume between about 5 mL and
about 20 mL per unit of cryoprecipitate.

Embodiment 87. The method of any one of embodiments 61, 62, 75aiié 79-86,
wherein the cryoprecipitate of step a) further casgs plasma of a volume greater than
about 1 mL and less than or equal to about 75 mL.

Embodiment 88. The method of any one of embodiments 61, 62, 75afié 79-86,
wherein the cryoprecipitate of step a) further casgs plasma of a volume between about
40 mL and about 75 mL.

Embodiment 89. The method of any one of embodiments 61, 62, 75afié 79-86,
wherein the cryoprecipitate of step a) further casgs plasma of a volume between about
50 mL and about 60 mL.

Embodiment 90. The method of any one of embodiments 63, 64, ar86/Wvherein the
cryoprecipitate of step a) further comprises plasifreavolume between about 30 mL and
about 120 mL.

Embodiment 91. The method of any one of embodiments 55-90, wheh&plasma has
been pathogen-inactivated by photochemical inatitina

Embodiment 92. The method of embodiment 91, wherein the cryopietghas been

pathogen-inactivated by photochemical inactivatiatin a psoralen.
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Embodiment 93. The method of embodiment 92, wherein the psoral@motosalen.

Embodiment 94. The method of any one of embodiments 55-93, wheh&in
cryoprecipitate is prepared from plasma that has lpathogen-inactivated in a first
container suitable for photochemical inactivatidthe plasma under sterile conditions;
wherein the first container is coupled to a commbabsorption device (CAD) such that the
pathogen-inactivated plasma can be transferred finenfirst container to the CAD under
sterile conditions; and
wherein the cryoprecipitate is frozen and thawest@ps b) and c) within one or more
second containers, each of which is coupled t&@C#B such that the pathogen-inactivated
plasma can be transferred from the CAD to the emeare second containers under sterile
conditions, and each of which is suitable for fiegzhe pathogen-inactivated plasma
followed by thawing of the pathogen-inactivatedspha under conditions that provide for
the formation of the cryoprecipitate.

Embodiment 95. The method of embodiment 94, wherein each of tleeasnmore second
containers is suitable for freezing the pathogettivated plasma, followed by thawing of
the pathogen-inactivated plasma under conditioasgtovide for the formation of the
cryoprecipitate and a cryosupernatant, followeddwgoval of all or a portion of the
cryosupernatant from the one or more second carin

Embodiment 96. The method of embodiment 94 or embodiment 95, whéne
cryoprecipitate is prepared from plasma that has lpathogen-inactivated in a first
container suitable for photochemical inactivatidnhe plasma under sterile conditions;
wherein the first container is coupled to a commbabsorption device (CAD) such that the
pathogen-inactivated plasma can be transferred fnenfirst container to the CAD under
sterile conditions; and
wherein the cryoprecipitate is frozen and thawest@ps b) and c) within a third container
configured to be coupled to one or more secondanoerts, such that the pathogen-
inactivated plasma can be transferred from the @&the one or more second containers to
the third container under sterile conditions, wiretke third container is suitable for
freezing the pathogen-inactivated plasma follomgthiawing of the pathogen-inactivated

plasma under conditions that provide for the forarabf the cryoprecipitate.
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Embodiment 97. The method of embodiment 96, wherein the third @oet is suitable for
freezing the pathogen-inactivated plasma, followgdhawing of the pathogen-inactivated
plasma under conditions that provide for the fororabf the cryoprecipitate and a
cryosupernatant, followed by removal of all or atjpm of the cryosupernatant from the
third container.

Embodiment 98. The method of any one of embodiments 55-97, whehersubject is a
human.

Embodiment 99. A kit comprising:

a) acontainer;

b) a pathogen-inactivated cryoprecipitate; and

¢) instructions for using the pathogen-inactivategprecipitate in an infusion into a

subject, wherein the instructions indicate thatdty®precipitate is suitable for infusion
into the subject for up to about 5 days after timawvi

Embodiment 100. A kit comprising:

a) acontainer;

b) a pathogen-inactivated cryoprecipitate; and

c) a label indicating that the pathogen-inactivatgebprecipitate is suitable for use for up

to about 5 days after thawing.

Embodiment 101. A method of infusing a cryoprecipitate into a subjeomprising infusing
into the subject the composition of any one of ediinents 1-54.

Embodiment 102. A method of infusing a cryoprecipitate into a subjeomprising infusing
into the subject a cryoprecipitate produced bytieghod of any one of embodiments 55-98.

Embodiment 104. A cryoprecipitate produced by the method of any oihembodiments 55-
98.

Embodiment 105. A method of preparing a pooled cryosupernataninfoision into a
subject comprising:

a) freezing at least a first pathogen-inactivatedpa and a second pathogen-inactivated
plasma, wherein the first and the second pathogactivated plasmas each have a
volume of at least about 550 mL and less than aBB0itmL;

b) thawing the first pathogen-inactivated plasmdeurconditions that provide for the

formation of a first precipitate and a first supgamt, and thawing the second pathogen-
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inactivated plasma under conditions that providdaHe formation of a second precipitate
and a second supernatant;

) separating the first and the second supernaft@msthe first and the second precipitates
to form a first crosupernatant and a second cryasgtant; and

d) combining the first and the second cryosupemiati# form a pooled cryosupernatant.

Embodiment 106. The method of embodiment 105, wherein the first thiedsecond
pathogen-inactivated plasmas each have a volurabaft 600 mL.

Embodiment 107.  The method of embodiment 105 or embodiment 106 ysuhetep a)
further comprises freezing at least a third patheigactivated plasma and a fourth
pathogen-inactivated plasma, wherein the thirdthedourth pathogen-inactivated plasmas
each have a volume of at least about 550 mL arsdthes 650 mL;
wherein step b) further comprises thawing the thathogen-inactivated plasma under
conditions that provide for the formation of a thprecipitate and a third supernatant, and
thawing the fourth pathogen-inactivated plasma uodaditions that provide for the
formation of a fourth precipitate and a fourth sunagant;
wherein step c) further comprises separating tind #nd the fourth supernatants from the
third and the fourth precipitates to form a thirgiasupernatant and a fourth cryosupernatant;
wherein the pooled cryosupernatant formed in sjap a first pooled supernatant, and step
d) further comprises combining the third and therflo cryosupernatants to form a second
pooled cryosupernatant;
and wherein the method further comprises:

e) combining the first pooled cryosupernatant dredsiecond pooled cryosupernatant.

Embodiment 108. The method of embodiment 107, wherein the thirdtaedourth
pathogen-inactivated plasmas each have a volurabaft 600 mL.

Embodiment 109. The method of any one of embodiments 105-108, vilnéne first and/or
the second pathogen-inactivated plasma have bélkogam-inactivated by photochemical
inactivation.

Embodiment 110. The method of embodiment 109, wherein the one aerabthe first,
second, third, and fourth pathogen-inactivatedmpésshave been pathogen-inactivated with
a psoralen.

Embodiment 111.  The method of embodiment 110, wherein the psonalemotosalen.
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Embodiment 112. The method of any one of embodiments 109-111, wherge or more of
the first, second, third, and fourth pathogen-ivatéd plasmas have been pathogen-
inactivated in a first container suitable for phattemical inactivation of plasma under sterile
conditions, wherein the first container is coupleé compound absorption device (CAD)
such that the pathogen-inactivated plasma carabeferred from the first container to the
CAD under sterile conditions.

Embodiment 113.  The method of embodiment 112, wherein one or mbtieedfirst, second,
third, and fourth pathogen-inactivated plasmasazédn in step a) and thawed in step b)
within one or more second containers, each of wisidoupled to the CAD such that the
pathogen-inactivated plasma can be transferred fhen€AD to the one or more second
containers under sterile conditions, and each a€hvis suitable for freezing the pathogen-
inactivated plasma followed by thawing of the pa-inactivated plasma under conditions
that provide for the formation of the cryoprecipéta

Embodiment 114.  The method of embodiment 113, wherein one or mbtieedfirst, second,
third, and fourth pathogen-inactivated plasmasazédn in step a) and thawed in step b)
within a third container configured to be coupledtte one or more second containers, such
that the pathogen-inactivated plasma can be trarsférom the CAD to the one or more
second containers to the third container undeilestawnditions, wherein the third container
is suitable for freezing the pathogen-inactivatiedma followed by thawing of the
pathogen-inactivated plasma under conditions tiatige for the formation of the
cryoprecipitate.

Embodiment 115. The method of embodiment 114, wherein one or mbtieedfirst, second,
third, and fourth supernatants is separated froena more of the the first, second, third,
and fourth precipitates in step c) within one orenfourth containers, each of which is
configured to be coupled to the one or more seconthiners or to the third container such
that the supernatant can be transferred from teeoomore second containers or the third
container to the one or more fourth containers ustiile conditions to afford a pathogen-
inactivated cryosupernatant contained within the enmore fourth containers and a
pathogen-inactivated cryoprecipitate contained iwithe one or more second containers or

the third container.
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Embodiment 116. A method of infusing a cryosupernatant into a scthjgomprising
infusing into the subject a cryosupernatant produnethe method of any one of
embodiments 105-115.

Embodiment 117. A processing set for preparing a pathogen-inactvatyoprecipitate,
comprising
a) a first container within which one or more umits plasma can be photochemically
inactivated in the presence of a psoralen undetestonditions;

b) a compound absorption device (CAD) coupled &fittst container such that the one or
more units of plasma can be transferred from tfs¢ ¢ontainer to the compound absorption
device under sterile conditions; and

c) one or more second containers, each of whicbupled to the compound absorption
device such that the one or more units of plasméaearansferred from the compound
absorption device to the one or more second caraumder sterile conditions to provide
pathogen-inactivated plasma suitable for infusitn & subject,

wherein the one or more second containers is deifabfreezing the pathogen-inactivated
plasma followed by thawing of the pathogen-inadgdgplasma under conditions that
provide for the formation of a precipitate and pesmatant.

Embodiment 118.  The processing set of embodiment 117, wherein eftite one or more
second containers is suitable for freezing theqgeh-inactivated plasma, followed by
thawing of the pathogen-inactivated plasma undeditions that provide for the formation
of the cryoprecipitate and a cryosupernatant, Ya#id by removal of all or a portion of the
cryosupernatant from the one or more second car&in

Embodiment 119. A processing set for preparing a pathogen-inactvatyoprecipitate,
comprising
a) a first container within which one or more umits plasma can be photochemically
inactivated in the presence of a psoralen undetestonditions;

b) a compound absorption device (CAD) coupled &ofittst container such that the one or
more units of plasma can be transferred from tfs¢ ¢ontainer to the compound absorption
device under sterile conditions;

c) one or more second containers, each of whichupled to the compound absorption

device such that the one or more units of plasméaearansferred from the compound
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absorption device to the one or more second carsimder sterile conditions to provide
pathogen-inactivated plasma suitable for infusidn a subject; and

d) a third container, which is configured to be gled to the one or more second containers
such that the pathogen-inactivated plasma carabsf&rred from the one or more second
containers to the third container under steriledaions,

wherein the third container is suitable for fregzihe pathogen-inactivated plasma followed
by thawing of the pathogen-inactivated plasma uedaditions that provide for the
formation of a precipitate and a supernatant.

Embodiment 120.  The processing set of embodiment 119, whereinhing tontainer is
suitable for freezing the pathogen-inactivated mpiasfollowed by thawing of the pathogen-
inactivated plasma under conditions that providdHe formation of the cryoprecipitate and
a cryosupernatant, followed by removal of all groation of the cryosupernatant from the
third container.

Embodiment 121.  The processing set of any one of embodiments 107 fi&her
comprising an additional container suitable for imgxthe one or more units of plasma with
a pathogen inactivation compound, wherein the amidit container is coupled to the first
container such that the one or more units of plasnaamixture with the pathogen-
inactivating compound can be transferred from tiditeonal container to the first container
under sterile conditions.

Embodiment 122.  The processing set of any one of embodiments 117{L&ther
comprising:
one or more fourth containers, each of which idigoned to be coupled to the one or more
second containers or to the third container suahttie supernatant can be transferred from
the one or more second containers or the thirdadost to the one or more fourth containers
under sterile conditions to provide a pathogentimated cryosupernatant contained within
the one or more fourth containers and a pathogactiirated cryoprecipitate contained
within the one or more second containers or thel ttontainer.

Embodiment 123.  The processing set of any one of embodiments 129wRerein the third
container is coupled to the one or more secondagmars such that the supernatant can be
transferred from the one or more second contatoeitse third container under sterile

conditions to afford a pathogen-inactivated cry@nptant contained within the third
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container and a pathogen-inactivated cryoprecgitantained within the one or more
second containers.

Embodiment 124.  The processing set of embodiment 122 or embodid#&®twherein the
third container is configured to be coupled todhe or more second containers such that the
pathogen-inactivated plasma can be transferred fnenone or more second containers to
the third container under sterile conditions;
wherein the third container is suitable for fregzihe pathogen-inactivated plasma followed
by thawing of the pathogen-inactivated plasma uedaditions that provide for the
formation of a precipitate and a supernatant; and
wherein each of the one or more fourth contairec®nfigured to be coupled to the third
container such that the supernatant can be traadférom the third container to the one or
more fourth containers under sterile conditionaftord a pathogen-inactivated
cryosupernatant contained within the one or mouetifiocontainers and a pathogen-
inactivated cryoprecipitate contained within thedltontainer.

Embodiment 125. A method of preparing a cryoprecipitate for infusiato a subject
comprising:

a) preparing a cryoprecipitate from pathogen-ivatéid plasma; and

b) freezing the cryoprecipitate;

wherein the cryoprecipitate is suitable for infusinto the subject for up to about 5 days
after thawing.

Embodiment 126. The method of embodiment 125, wherein the cryopitde is prepared
from at least about 550 mL and less than aboutn®@50f pathogen-inactivated plasma.

Embodiment 127.  The method of embodiment 126, wherein the cryopitde is prepared
from about 600 mL of pathogen-inactivated plasma.

Embodiment 128.  The method of embodiment 125, further comprisingloiming a first
cryoprecipitate prepared from at least about 550amd. less than about 650 mL of
pathogen-inactivated plasma and a second cryojtegeiprepared from at least about 550
mL and less than about 650 mL of pathogen-inaat/alasma, wherein the first and the

second cryoprecipitates are combined prior to Bjep
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Embodiment 129.  The method of embodiment 128, wherein the firsbprgcipitate is
prepared from about 600 mL of pathogen-inactivpledma, and wherein the second
cryoprecipitate is prepared from about 600 mL dhpgen-inactivated plasma.

Embodiment 130.  The method of embodiment 125, further comprisingiloiming a first
cryprecipitate prepared from 3 units of pathogeactivated plasma and a second
cryoprecipitate prepared from 3 units of pathogeciivated plasma, wherein the first and
the second cryoprecipitates are combined priotep Is).

Embodiment 131. A method of preparing a cryoprecipitate for infusiato a subject
comprising:

a) preparing a cryoprecipitate from plasma; and

b) subjecting the cryoprecipitate to pathogen inaton;

wherein the pathogen-inactivated cryoprecipitatigable for infusion into the subject for
up to about 5 days after storage at between als@uad about 25°C.

Embodiment 132.  The method of embodiment 126, further comprisitiggratep b):

c) freezing the pathogen-inactivated cryoprecipjtand

d) thawing the frozen pathogen-inactivated cryoipitate;

wherein the pathogen-inactivated cryoprecipitatigable for infusion into the subject for
up to about 3 days after thawing.

Embodiment 133. The method of embodiment 132, wherein the pathagectivated
cryoprecipitate is suitable for infusion into théogect for up to about 5 days after thawing.

Embodiment 134.  The method of any one of embodiments 131-133, vilné¢ne
cryoprecipitate is prepared from 1 unit of plasma.

Embodiment 135. The method of embodiment 134, wherein the cryopitde is prepared
from at least about 180 mL and less than aboutn250f plasma.

Embodiment 136. The method of embodiment 135, wherein the prepangaprecipitate is
resuspended in at least about 30 mL and less tiaut @0 mL of plasma.

Embodiment 137.  The method of any one of embodiments 131-133, édurtbmprising
combining at least a first cryoprecipitate prepdredch 1 unit of plasma and a second
cryoprecipitate prepared from 1 unit of plasma, rehrethe first and the second

cryoprecipitates are combined prior to step b).
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Embodiment 138. The method of any one of embodiments 131-133, édurtbmprising
combining at least a first cryoprecipitate prepdred 1 unit of plasma and a second
cryoprecipitate prepared from 1 unit of plasma, rehrethe first and the second
cryoprecipitates are combined after step b).

Embodiment 139.  The method of embodiment 137 or embodiment 138ysuh¢he first
cryoprecipitate is prepared from at least aboutrh80and less than about 250 mL of
plasma, and wherein the second cryoprecipitatesiggred from at least about 180 mL and
less than about 250 mL of plasma.

Embodiment 140.  The method of any one of embodiments 137-139, ethe@ombining at
least a first cryoprecipitate and a second cryapitate comprises combining 2-12
cryoprecipitates.

Embodiment 141.  The method of any one of embodiments 137-140, vilnéine volume of
the combined cryoprecipitates is at least aboutrbD@nd less than about 700 mL.

Embodiment 142.  The method of any one of embodiments 137-140, vilnéine first and the
second cryoprecipitates are prepared from plasnttzeacdame ABO type.

Embodiment 143. The method of any one of embodiments 137-140, vuléne first and the
second cryoprecipitates are prepared from plasndéfefent ABO types.

Embodiment 144.  The method of any one of claims 137-140, wheregndombined
cryopreciptiates are prepared from at least 3 gg@pitates, wherein each of the
cryoprecipitates is prepared from plasma of a tbfie ABO type.

Embodiment 145. The method of any one of embodiments 134-144, emhehe
cryoprecipitate is prepared from whole-blood detiptéasma.

Embodiment 146.  The method of any one of embodiments 131-133, B&-4nd 140-143,
wherein the cryoprecipitate is prepared from ap$isreollected plasma.

Embodiment 147.  The method of embodiment 146, wherein the aphecefiscted plasma

is between about 200 mL and about 800 mL.
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CLAIMS
A pathogen-inactivated cryoprecipitate composition comprising fibrinogen for use in a
therapy, wherein the pathogen-inactivated cryoprecipitate is stored for at least 1 day at

room temperature after thawing and prior to infusion into a subject.

The pathogen-inactivated cryoprecipitate composition for use of claim 1, wherein the
cryoprecipitate is stored for at least 1 day at between 20°C and 25°C after thawing and

prior to infusion into a subject.

The pathogen-inactivated cryoprecipitate composition for use of claim 1 or claim 2,
wherein the cryoprecipitate is stored for at least 3 days at between 2°C and 25°C after

thawing and prior to infusion into a subject.

The pathogen-inactivated cryoprecipitate composition for use of claim 1 or claim 2,
wherein the cryoprecipitate is stored for at least 5 days at between 2°C and 25°C after

thawing and prior to infusion into a subject.

The pathogen-inactivated cryoprecipitate composition for use of any one of claims 1-4,
wherein the cryoprecipitate is stored for up to 7 days at between 2°C and 25°C after

thawing and prior to infusion into a subject.

The pathogen-inactivated cryoprecipitate composition for use of any one of claims 1-5,

wherein the subject suffers from bleeding.

The pathogen-inactivated cryoprecipitate composition for use of claim 6, wherein the

bleeding is associated with fibrinogen deficiency or massive hemorrhage.

The pathogen-inactivated cryoprecipitate composition for use of any one of claims 1-5,

wherein the subject suffers from von Willebrand disease.
The pathogen-inactivated cryoprecipitate composition for use of any one of claims 1-8,

wherein the pathogen-inactivated cryoprecipitate composition comprises at least 600 mg

of fibrinogen.
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10.

11.

12.

13.

14

15.

16.

17.

18.

The pathogen-inactivated cryoprecipitate composition for use of any one of claims 1-8,
wherein the pathogen-inactivated cryoprecipitate composition comprises at least 750 mg

of fibrinogen.

The pathogen-inactivated cryoprecipitate composition for use of any one of claims 1-8,
wherein the pathogen-inactivated cryoprecipitate composition comprises at least 1500 mg

of fibrinogen.

The pathogen-inactivated cryoprecipitate composition for use of any one of claims 1-11,

wherein the plasma has been pathogen inactivated by photochemical inactivation.

The pathogen-inactivated cryoprecipitate composition for use of any one of claims 1-12,
wherein the plasma has been pathogen inactivated by photochemical inactivation with a

psoralen; optionally wherein the psoralen is amotosalen.

. Use of a pathogen-inactivated cryoprecipitate composition comprising fibrinogen in the

manufacture of a medicament for the treatment of bleeding, wherein the pathogen-
inactivated cryoprecipitate is stored for at least 1 day at room temperature after thawing
and prior to infusion into a subject, and wherein the pathogen-inactivated cryoprecipitate

composition comprises at least 600 mg of fibrinogen.

The use of claim 14, wherein the pathogen-inactivated cryoprecipitate composition is as

defined in any one of claims 1-13.

The use of claim 14 or claim 15, wherein the bleeding is associated with fibrinogen

deficiency, or massive hemorrhage or von Willebrand disease.

The use of any one of claims 14-16, wherein the cryoprecipitate composition comprises
cryoprecipitate prepared from at least about 550 mL and less than 650 mL of pathogen-

inactivated plasma.

The use of any one of claims 14-17, wherein the cryoprecipitate composition comprises a
first cryoprecipitate prepared from at least about 550 mL and less than 650 mL of

pathogen-inactivated plasma and a second cryoprecipitate prepared from at least about
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19.

20.

21.

22,

23.

550 mL and less than 650 mL of pathogen-inactivated plasma, wherein the first and the

second cryoprecipitates are combined prior to freezing for storage.

The use of claim 18, wherein the cryoprecipitate composition further comprises a third
cryoprecipitate prepared from at least about 550 mL and less than 650 mL of pathogen-
inactivated plasma, wherein the first, second, and third cryoprecipitates are combined

prior to infusion.

The use of any one of claims 14-19, wherein the cryoprecipitate composition comprises

cryoprecipitate prepared from plasma obtained from 2-6 donors.

The use of any one of claims 17-20, wherein the plasma has been pathogen inactivated by

photochemical inactivation.

The use of claim 21, wherein the plasma has been pathogen inactivated by photochemical

inactivation with a psoralen; optionally, wherein the psoralen is amotosalen.

The use of any one of claims 17-22, wherein the cryoprecipitate is prepared from plasma
that has been pathogen-inactivated in a first container suitable for photochemical
inactivation of the plasma under sterile conditions;

wherein the first container is coupled to a compound absorption device (CAD) such that
the pathogen-inactivated plasma can be transferred from the first container to the CAD
under sterile conditions;

wherein the CAD is coupled to one or more second containers, each of which is coupled
to the CAD such that the pathogen-inactivated plasma can be transferred from the CAD to
the one or more second containers under sterile conditions; and

wherein the cryoprecipitate is contained within a third container configured to be coupled
to one or more second containers, such that the pathogen-inactivated plasma can be
transferred from the CAD to the one or more second containers to the third container
under sterile conditions, wherein the third container is suitable for freezing the pathogen-
inactivated plasma followed by thawing of the pathogen-inactivated plasma under

conditions that provide for the formation of the cryoprecipitate.
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24. The use of any one of claims 17-23, wherein the pathogen-inactivated cryoprecipitate

composition comprises at least 750 mg of fibrinogen.

25. The use of any one of claims 18-23, wherein the pathogen-inactivated cryoprecipitate

composition comprises at least 1500 mg of fibrinogen.
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