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CLAIMS:

1. A composition, comprising immune globulin (IG) and a hyalurghidase,
wherein:

the composition is formulated for subcutaneous administration;

the amount of 1G in the composition is substantially the same g6 the amount
when administered intravenously at the same dosing regime; and

the amount of hyaluronidase in the composition is sufficignt to render the
composition therapeutically effective.

2. The composition of claim [, wherein the dogage regimen is a dosing
frequency of no more than once monthly administration 6f IG.

3. The composition of any of claim 1 or ¢faim 2, wherein the amount of a
hyaluronidase in the composition is an amount thaf/s sufficient to effect subcutaneous
administration of the IG at a dosage administered no more than once a month.
4. The composition of any of cladns 1-3, wherein the IG and a
hyaluronidase in the composition are formplated for multiple dosage administration.

5. The composition of any @f claims 1-3, Wherein the immune globulin
(IG) and a hyaluronidase in the compOsition are formulated for single dosage
administration once a month. |

6. The compositioof claim 5, wherein the IG in the composition is or is
about 5 grams (g), 10g, 15g,20g, 21g, 22g, 23g, 24g, 25g, 26g, 27g, 28g, 29g, 30g,
31g, 32g, 33g, 34g, 35g, 30og, 37g, 38g, 39g or 40g.

7. The conposition of claim 5 or claim 6, wherein ihe\hyaluronidase-in
or about 10 Units to 500,000 Units, 100 Units to 100,000 Units,
0 Units, 1000 Units to 10,000 Units, 5000 Units to 7500 Units,
5000 Units to 80,000 Units, or 1,000 Units to 10,000 Units. -

The composition of any of claims 5-7, Wherein the composition is a

the volume of liquid is or is about 100 ml, 150 ml, 200 mi, 300 ml, 400 m,

the composition is

9. The composition of any of claims 5-8, wherein the hyaluronidase in the
omposition is in an amount that is at a ratio (units hyaluronidase/grams of IG) at or
about 10 U/ gram (g), 20 U/g, 30 U/g, 35 U/g, 40 U/g, 50 U/g, 60 U/g, 70 U/g, 80
U/g, 90 U/g, 100 U/g, 150 U/g, or 300 U/g.
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10.  The composition of claim 9, wherein the hyaluronidase in the
composition is administered at a ratio of or about 50 U/ gram 1G.

11.  The composition of any of claims 1-10, wherein the hyaluronidgse in
the composition is a PH20, or a truncated form thersof,

12.  The composition of claim 11, wherein the PH20 is selected from an
ovine, bovine or truncated human PH20.

13, The composition of claim 12, wherein the truncated fuman PH20 is
selected from among polypeptides having a sequence of amino aids set forth in any
of SEQ ID NOS:4-9, or allelic variants or other variants theredf.

14, The composition of any of claims 11-13, whérein the hyaluronidase is
designated fFIuPH20.

' 15.  The composition of any of claims 1-14/ wherein the IG in the
composition is purified from human plasma,

16.  The composition of claim 15, wherein the IG in the composition
purified from human plasma is purified by alcohol fractionation.

17.  The composition of claiin Y6, wherein the 1G in the composition is
further purified by any one or more of # chemical modification, incubation at pH 4.0
with or without pepsin, polyethyleng’ glycol (PEG) precipitation, ion-exchange
chromatography, enzymatic clea ge, solvent detergent treatment, diafiltration or
ultrafiltration.

| 18.  The composition of any of claims 1-17, wherein the IG in the

composition contains Igl, IgA and IgM,

compositign further contains protein-stabilizing excipients.

2, The composition of claim 21, wherein the protein-stabilizing excipient
is sglected from among one or more of glycine, maltose, a polyol, human serum
albumin, mannitol, and non-ionic detergent.

23.  The composition of any of claims 1-22, wherein the pH of the IG

preparation in the composition is at or about 4.2 to 5.4, 4.6 to 51 or 4.8 to 5.0.
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24, The composition of any of claims.1-23, wherein the 1G in the
composition has a protein concentration that is or is about 5 to 15% w/v, 6 to 15%
wiv, or 8 to 12% w/v of IG composition.

25. The composition of claim 24, wherein the protein concentration is 10%
wiv, .

26.  The composition of any of claims 1-25 that is a liguid.

27.  The composition of any of claims 1-26, wherein the 14 and a
hyaluronidase are in a single composition .

28. The composition of any of claims 1-26, whereirythe IG and a
hyaluronidase are formulated separately.

29. A composition, comprising immune globufin (1G) and a hyaluronidase,
wherein:

the composition 1s formulated for subcutanegus administration;

the amount of 1G in the composition is sybstantially the same as the amount
when administered intravenously for treatment of an 1G-treatable disease or condition;
and

~ the amount of hyaluronidase in fHe composition is sufficient to render the
composition therapeutically effective/

30. The composition of claim 29, wherein the 1G-treatable disease or
condition is selected from amorg immunodeficiency; acquired
hypogammaglobulinemia secondary to hematological malignancies; Kawasaki’s
disease,; chronic inflammgdtory demyelinating polyneuropathy (CIQP); Guillain-Barre

Syndrome; ldiopathic thrombocytopenic purpura; inflammatory myopathies;

Lambert-Eaton mygsthenic syndrome, multifocal motor neuropathy; Myasthenia

Gravis; MoerschéWoltmann syndrome; secondary hypogammaglobulinaemia
(including iatrogenic immunodeficiency); specific antibody deficiency; Acute
disseminajéd encephalomyelitis; ANCA-positive systemic necrotizing vasculitis;
Autoimune haemolytic anaemia; Bullous pemphigoid; Cicatricial pemphigoid,
Evaps syndrome (including autoimmune haemolytic anaemia with immune

thifombocytopenia); Foeto-maternal/neonatal alloimmune thrombocytopenia

‘(FMAIT/NAIT); Haemophagocytic syndrome; High-risk allogeneic haemopoietic

stem cell transplantation; IgM paraproteinaemic neuropathy; kidney transplantation;

multiple sclerosis; Opseclonus myoclonus ataxia; Pemphigus foliaceus; Pemphigus
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vulgaris; Post-transfusion purpura; Toxic epidermal necrolysis/Steven Johnson
syndrome (TEN/SI8); Toxic shock syndrome; Alzheimer’s Disease; Syslemic Idfpus
erytheihatosus; multiple myeloma; sepsis; B cell tumors; trauma; and a bacterial, viral
or fungal infection. ' ,

31.  The composition of claim 29 or claim 30, wherein the améunt of IG in
the composition is or is about 1 gram (g), 5g, 10g, 20g, 30g, 40g, 50g/60g, 70g, 80g,
90g, 100g or 200g. '

32,  The composition of any of claims 29-30, whereiy'the amount of
hyaluronidase in the composition is or is about 500 Units, 1080 Units, 2000 Units,
5000 Units, 10,000 Units, 30,000 Units, 40,000 Units,, 50,000 Units, 60,000 Units,
70,000 Units, 80,000 Units, 90,000 Units, 100,000 Unitg or more.

33.  The composition of any of claims 29-32, wherein the amount of
hyaluronidase in the composition is in an amount fhat is at a ratio (units
hyalwronidase/grams of IG) that is or is about 10 Ulg, 20 U/g, 30U/g, 40 U/g, 50 U/g,

60 Ulg, 70 Ulg, 80 Ulg, 90 Ulg, 100 Ulg, 154 Ulg, 200 U/g, 300 Ulg, 400 Ulg, 500

U/g or more.

34,  The composition of any/6f claims 29-33, that is formulated for a
dosage frequency of daily, weekly, biweekly, every 2-3 weeks, every 3-4 weeks or
once a month.

35.  The composition of any of claims 29;34 that is for single dosage
administration. L

36.  The compdsition of any of claims 29-34 that is for multiple dosage
administrations, A

37. A cgfnposition, comprising immune globulin (IG) and a hyaluronidase,
wherein: _ |

the composition is formulated for subcutaneous administration;

- theprotein concentration of the IG in the composition is less than 16% w/v IG;
and _
| /" the amount of hyaluronidase in the composition is sufficient to render the
cofnposition therapeutically effective.

38.  The composition of claim 37, wherein the protein concentration of the

IG is at or about 5 to 15% w/v, 6 to 15% wiv, or 810 12% wiv of 1G,
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39.  The composition of claim 37 or claim 38, wherein the protein

40. The composition of any of claims 37-39, wherein the hyaluroni

Units, 90,000 Units, 100,000 Units or more.

41,  The corhposition of any of claims 37-40, wherein the {G and
hyaluronidase are formulated as a single composition.

42, The composition of any of claims 37-40, whereid the IG and
hyaluronidase are formulated separately.

43.  Use of a composition of any of claims 1-42/for formulation of a
medicament for treating an IG-treatable disease or condition in a subject.

44, The use of claim 43, wherein the IG~ eatable disease or condition is
selected from among immunodeficiency; acquired hypogammaglobulinemia
secondary to Ihemato!ogical malignancies; Kawasaki’s disease; chronic inflamsmatory
demyelinating polynevropathy (CIDP); Gujfiain-Barre Syndrome; Idiopathic
thrombocytoperic purpura; inflammatory myopathies; Lambert-Eaton myasthenic
syndrome; multifocal motor neuropatify; Myasthenia Gravis; Moersch-Woltmann
syndrome; secondary hypogammaglobulinaemia (including iatrogenic
immunodeficiency); specific anflbody deficiency; Acute disseminated
encephalomyelitis; ANCA-pgkitive systemic necrotizing vasculitis; Autoimmune

haemolytic anaemia; Bullptis pernphigoid; Cicatricial pemphigoid; Evans syndrome

(including autoimmunehaemolytic anaemia with immune thrombocytopenia); Foeto-
maternal/neonatal ajléimmune thrombocytopenia (FMAIT/NAIT); Haemophagocytic
syndrome; High-fisk allogeneic haemopdietic sten cell transplantation; IgM
paraproteinaerdic neuropathy; kidney transplantation; multiple sclerosis; Opsoclonus
myoclonus dtaxia; Pemphigus foliaceus; Pemphigus vulgaris; Post-transfusion
purpura;/'oxic epidermal necrolysis/Steven Johnson syndrome (TEN/SJS); Toxic
shock/syndrome; Alzheimer’s Disease; Systemic lupus erythematosus; multiple
loma; sepsis; B cell tumors; trauma; and a bacterial, viral or fungal infection,

45.  The use of claim 44, wherein the IG-treatable disease or condition is an
immunedeficiency and the immunodeficiency is selectéd from among common

variable immunodeficiency (CVID), congenital agammaglobulinemia, Wiskott—
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Aldrich syndrome, severe combined immunodeficiency (SCID), primary |
hypogammaglobulinemia, primary immunodeficiency diseases with antibody
deficiency, X-linked agammaglobulinemia (XLA), hypogammaglobulinemia of
infancy, and parancoplastic cerebellar degeneration with no antibodies.

46. The use of claim 44, wherein the 1G-treatable disease or condition is
acquired hypogammaglobulinemia secondary to hematological malignandies and the
hematological malignancy is selected from among chronic lymphocytic leukemia
(CLL}, multiple myetorna (MM) and non-Hodgkin’s lymphoma (NXIL).

47. The use of claim 44, wherein the [G-treatable dis#ase or condition is an
inflammatory myopathy and the inflammatory myopathy is selected from among
polymyositis, dermatomyositis and inclusion body myositig! .

48, The use of claim 44, wherein the IG-treajdble disease or conditionis a
bacteria, viral or fungal condition and the bacterial, vifal or fungal condition is
selected from among Haemophilus influenzae type/B, Psuedomonas aeruginosa types
A and B, Staphylococcus aureus, Group B Streglococeus, Streplococeus pneumoniae
types 1,3,4,6,7,8,9,12, 14, 18, 19, and 23, Adenovirus types 2 and 53,
Cytomegalovirus, Epstein Barr virus VCX, Hepatitis A virus, Hepatitis B virus,
f{erpes simplex virus-1, Herpes simpleg virus-2, influenza A, Measles, Parainfluenza
types 1, 2 and 3, Polie, Varicella zogter virus, Apergifius and Candida albicans.

49. A pharmaceutical Composition of any of claims 1-42 for use in treating
an [G-treatable disease or condifion in a subject,

50.  The pharmageutical composition of claim 49, wherein the [G-treatable
disease or condition is sglected from among immunodeficiency; acquired
hypogammaglobulingfnia secondary to hematological malignancies; Kawasaki’s
disease; chronic ipflammatory demyelinating polynevropathy (CIDP); Guillain-Barre
Syndrome; Idigpathic thrombocytopenic purpura; inflammatory myopathies;
Lambert-Eapén myasthenic syndrome; multifocal motor neuropathy; Myasthenia
Gravis; Moersch-Woltmann syndrome; secondary hypogammaglobulinaemia
(including iatrogenic immunodeficiency); specific antibody deficiency; Acute
disgéminated encephalomyelitis; ANCA-positive systemic necrotizing vasculitis;
Xutoimmune haemolytic anaemig; Bullous pemphigoid; Cicatricial pemphigoid;
Evans syndrome (including autoimmune haemolytic anaemia with immune

thrdmbbcyto;aenia); Foeto-maternal/neonatal alloimmune thrombocytopenia
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syndrome (TEN/SJS); Toxic shock syndrome; Alzheimer’s Disease; Systemic lupus

erythematosus; multiple myeloma; sepsis; B cell tumors; trauma; and 4 bacterial, viral
or fungal infection. ‘

51.  The pharmaceutical composition of claim 50, whérein the IG-treatable
disease or condition is an immunodeficiency and the immung@eficiency is selected
from among commeon variable immunodeficiency (CVID)/congenital
agammaglobulinemia, Wiskoti-Aldrich syndrome, severe combined
immunodeficiency (SCID), primary hypogammagiopulinemia, primary
imm_unodeﬁciency diseases with antibody deficiedey, X-linked agammaglobulinemia
(XLJL,), hypogammaglobulinemia of infancy, gid paraneoplastic cerebellar
degeneration with no antibodies.

52.  The pharmaceutical compésition of claim 50, wherein the IG-treatable
disease or condition is acquired hypo aglobulinemia secondary to hematological
malignancies and the hematologicat malignancy is selected from among chronic
lymphocytic leukemia (CLL), mhitiple myeloma (MM) and non-Hodgkin's
tymphoma (NHL).

53.  The pharmgceutical composition of claim 50, wherein the IG-treatable
disease or co;ldition is an inflartnmatory myopathy and the inflarnmatory myopathy is
selected from among polymyositis, dermatomyositis and inclusion body myositis.

54, Thépharmaceutical composition of claim 50, wherein the 1G-treatable
giisease or condition is a bacteria, viral or fungal condition and the bacterial, viral or
fungal condilion is selected from among Haemophilus influenzae type B, |
Psuedonfonas aeruginosa types A and B, Staphylococeus avreus, Group B
Strepfococcus, Streptococcus pneumoﬁiae types 1,3,4,6,7,8,9, 1'2, 14, 18, 19, and
23/ Adenovirus types 2 and 5, Cytomegalovirus, Epstein Barr virus VCA, Hepatitis A

irus, Hepatitis B virus, Herpes simplex virus-1, Herpes simplex virus-2, Influenza A

*

- Measles, Parainfiuenza types 1, 2 and 3, Polio, Varicella zoster virus, Apergillus and

Candida albicans.
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a first composition comprising IG formulated for subcutaneous single dosage
administration in an amount for treatment of an IG-treatable disease no more than
once per month; and

a second composition comprising a soluble hyaluronidase formulate

single dosage administration in combination with the 1G for the treatment/ho more

56.  The combination of claim 55, wherein the compositiohs are in a dual
chamber container or irt single container separated from each othsf.

57.  The combination of claim 56, wherein the hyalyfonidase is positioned
in the container to be administered before the 1G.

58.  The combination of claim 56 or claim 37, wherein tﬁe containeris a
syringe, tube or bottle.

59.  The combination of claim 58, whereth the container further comprises
60,  The combination of any of clajfns 55-59, wﬁerein the soluble
hyaluronidase is a PH20, or a truncated fogth thereof.
61.  The combination of claipd 60, wherein the PH20 is selected ffom an
ovineg, bovine or truncated human P20,

62.  The combination ¢f claim 61, wherein the truncated human PH20 is
sefected {rom among polypeptides having a sequence of amino acids set forth in any
of SEQ ID NOS:4-9, or altglic variants or other variants thereof.

.63, The combjtation of any of claims 55-62, wherein the sotuble

The combination of claim 65, wherein the-volume of liquid is or is
100 ml, 150 ml, 200 ml, 300 ml, 400 ml, 500 ml, 600 ml or 700 mi.

67.  The combination of any of claims 55-66, wherein the IG has a protein

/concentration that is or is about 5 to 15% w/v, 6 to 15% w/v, or 8 to 12% w/v of IG

composition.
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68.  The combination of claim 67, wherein the protein concentration is 10%

69. The combination of any of claims 55-68, wherein the IG in the
composition is or is about 5 grams (g), 10g, 15g, 20g, 21g, 22g, 23g, 24g, 25, 26g,
27g, 28g, 29g, 30g, 31g, 32g, 33g, 34g, 35g, 36g, 37g, 38p, 39g or 40g.

70, The combination of any of claims 55-69, wherein the hyaluronidase is
provided in a quuid.

71.  The combination of ciaim 70, wherein the volumeg’of liguid is or is
about ] ml, 2 ml, 3 ml, 4 ml, 5ml, 6 ml, 7ml & ml, 9 ml, 10 8], 20 ml or 30 ml.

72.  The combination of any of claims 55-71, wherein the hyaluronidase is
at or about 10 Units to 500,000 Units, 100 Units to 100,000 Units, 500 Units to
50,000 Units, 1000 Units to 10,000 Units, 5000 Units/Ao 7500 Units, 5000 Units to
50,000 Units, or 1,000 Units to 10,000 Units.

73. A combination of compositious, Comprising:

a first composition comprising IG fopmulated for subcutaneous administration
at a protein concentration of the 1G in the Lomposition that is less than 16% w/v 1G;
and

a second composition comprising a soluble hyaluronidase formulated in
combination with the IG in an arpbunt sufficient to render the composition of IG
therapeutically effective.

74, The combingtion of claim 73, wherein the compositions are formulated
for single dosage adminigtration or for multiple dosage administration.
bination of claim 73 or claim 74, wherein the amount of IG in
the composition is gubstantially the same as the amount in a singie dosage
administration when administered intravenousl y for treatment of an 1G-treatable
disease or cogdition.

76

and segénd composition are formulated in an amount for administration daily, weekly,

The combination of any of claims 73-75, wherein the first cbmposition '

biwgtkly, every 2-3 weeks, every 3-4 weeks or monthly.

77. The combination of any of claims 73-76, wherein the amount of IG in

/the first composition is or is about I gram (g), 5g, 10g, 20g, 30g, 40g, 50g, 60g, 70g,

80g, 90g, 100g or 200g.
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78. The combination of any of claims 73-77, wherein the amount of
hyaluronidase in the composition is or is about 500 Units, 1000 Units, 2000 Units,
5000 Units, 10,000 Units, 30,000 Units, 40,000 Units, 50,000 Units, 60,000 Unjts,
70,000 Units, 80,000 Units, 90,000 Units, 100,000 Units or more.

79.  The combination of any of claims 73-78, wherein the amoufit of
hyaluronidase in the composition is in an amount that is at a ratio (uni
hyaluronidase/grams of I1G) that is or is about 10 U/g, 20 U/g, 30U/g/40 Ulg, 50 U/g,
60 U/g, 70 U/g, 80 U/g, 90 I}/g, 100 U/g, 150 U/g, 200 U/g, 300 /g, 400 Ulg, 500
U/g or more. ‘

80. A kit, comprising the combination of ény of glaims 55-79 or the
composition of any of claims 1-42, and optionally instrugiions for use in treatment of
an IG-treatable disease or condition.

81. A method for treating an IG-treatable disease or condition in a
subject, comprising:

subeutaneously administering to the spbject a soluble hyaluronidase and an
immune globulin (IG) for treating the diseaée or condition, wherein administration of
the IQ is effected such that the amount gdministered and frequency of administration

ig substantially the same as for IV (igfravenous) administration of the same amount

admigistration of the IG to the subject using the same dosing regimen.

83.  The method of claim 81 or claim 82, wherein bioavailability of the

: sﬁbcutaneousfy administered IG is at least about 90% of the bioavailability of the

same dosage administered via I'V administration.
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84,  The method of claim 81 or claim 82, wherein the amount of soluble
hyaluronidase is sufficient to render the administered 1G therapeutically effective.

85.  The method of claim 81 or claim 82, wherein the amount of soluble
hyaluronidase is sufficient to effect subcutaneous administration of the IG at ¢'dosage
administered no more than once a month.

86.  The method of claim 81 or claim 82, wherein the frequenéy of the
dosage regimen comprises no more than once monthly administratioy of IG.

87.  The method of claim 81 or claim 82, wherein the fyéquency of the
ry 3-4 weeks or
monthly.

88.  The method of any of claims 81-87, wherejf the soluble hyaluronidase
is a PH20, or a truncated form thereof.

89.  The method of claim 88, wherein the PH20 is selected from an ovine,
bovine or truncated human PH20.

90.  The method of claim 89, wheretn the truncated human PH20 is
selected from among polypeptides having
of SEQ ID NOS:4-9, or allelic variants

91.  The method of any of glaims 81-90, wherein the soluble hyaluronidase
is tHuPH20.

92.  The method of ady of claims 81-91, wherein the IG is purified from

sequence of amino acids set forth in any

other variants thereof.

human plasma.
93, Themeth

is purified by alcohol ffactionation.

of claim 92, wherein the IG purified from human plasma

94.  The piethod of claim 93, wherein the IG is further purified by any one
or more of a cheptical modification, incubation at pH 4.0 with or without pepsin,
polyethylene glycol (PEG) precipitation, jon-exchange chromatography, enzymatic
cleavage, sélvent detergent treatment, diafiliration or ultrafiltration. '

The method of any of claims 81-94, wherein the 1G contains IgG, IgA
The method of claim 95, wherein the IG contains greater than 95%

The method of claim 96, wherein the IgG 18 monomeric.
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08. The method of any of claims §1-97, wherein the IG farther contains
protein-stabilizing excipients,

99.  The method of claim 98, wherein the protein-stabilizing excipie
selected fromn among one or more of glycine, maltose, a polyol, human seru
albumin, mannitol, and non-ionic detergent.

llO(}. The method of any of claims 81-99, wherein the pH of tife IG
preparation is at or about 4.2 to 5.4, 4.6 to 5.1 or 4.8 10 5.0.
the IG hasa

protein concentration that is or is abont 5 to 15% w/v, 6 to 15% w/v, or 8 to 12% w/v

101.  The method of claim any of claims 81-100, wherej

of IG composition.

102.  The method of claim 101, wherein the protéin concentration is 10%
w/lv,

103.  The method of any of claims 81-102¢/'wherein the IG is infused at a
rate of 10 ml/br to 300 mi/hr, '

104. The method of claim 103, wherein the rate is selected from among at
or about 10 mi/hr, 20 ml/hr, 30 ml/hr, 40 mad/hr, 50 ml/hr, 60 mlhr, 70 ml/hr, 80
wl/hr, 90 ml/hr, 100 mi/hr, 150 ml/br, 200 mi/r, 250 ml/hr and 300 mi/hr.

105.  The method of claim ¥03 or c¢laim 104, wherein the rate is. controlled
by a pumnp,

| 106, The method of glaim 103 or claim 104, wherein the rate is controlled
by gravity.
‘ 167, The methgd of any of claims §1-106, wherein the 1G and

hyaluronidase are adgrnistered separately.

108. The/method of claim 107, wherein the 1G and hyaluronidase are
administered sigdultaneously or intermittently, |

109. / The method of any of claims 81-108, wherein tﬁe hyaluronidase is
administepéd prior to administration of I1G.
10,  The method of claim 109, wherein hyaluronidase is administered 0.5
minptes, 1 minute, 2 minutes, 3 minutes, 4 minutes, 5 minutes, 6 minutes, 7 minutes,

inutes, 9 minutes, 10 minutes, 20 minutes or 30 minutes prior to administration of

1G.

111,  The method of any of claims 81-110, wherein the IG and

hyaluronidase are in a single composition.
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112.  The method of any of claims 81-111, wherein about or 5 grams (g),
10g, 15g, 20g, 21g, 22g, 23g, 24g, 25g, 26g, 27g, 28g, 292, 30g, 31g, 32g, 33g,
35g, 36g, 37g, 38g, 39g or 40g of IG is administered

113, The method of any of claims 81-112, wherein thé hyaluronidase ig
administered at-a ratio (units hyaluronidase/grams of IG) at or about 10X/ gram (g),
20 U/g, 30 U/g, 35 U/g, 40 Ulg, 50 U/g, 60 U/g, 70 U/g, 80 U/g, 90 [¥/g, 100 U/g, 150
Ulg, or 300 U/g.

114,  The method of claim 113, wherein thg hyaharoni asé is administered at
a ratio of or about 50 U/ gram 1G.

115. The method of any of claims 81-114, whergin the IG-treatable disease
or condition is selected from among immunodeficiency; acquired
hypogammaglobulinemia secondary to hematologicsl malignancies; Kawasaki’s
\curopathy (CIDP); Guiliain-Barnre

; inflammatory myopathies;

disease; chronic inflammatory demyelinating pol
Syndrome; Idiopathic thrombocytopenic purpu /
Lambert-Eaton myasthenic syndrome; multifocal motor neuropathy; Myasthenia
Gravis; Moersch-Woltmann syndrome; se€ondary hypogammaglobulinaemia
(inchuding iatrogenic immunodeficiengy); specific antibody deficiency; Acute
disseminated encephalomyelitis; ANCA-positive systemic necrotizing vasculitis:
Autoimmune haemolytic anaemig] Bullous pemphigoid; Cicairicial pemphigoid;
Evans syndrome (including aytoimmune haemolytic anaemia with ifnmune
aternal/neonatal alloimmune timombocytopenia

{(FMAIT/NAIT); Haemophagocytic syndrome; High-risk alldgeneic‘haemcpoietic

thrombocytopenia); Foeto-

stem cell transplantatjén, IgM paraproteinaemic neuropathy; kidney transplantation;

multiple sclerosis; psoclonus myoclomas ataxia; Perphigus foliaceus; Pemphigus

vulgaris; Post-transfusion purpura; Toxic epidermal necrolysis/Steven Johnson

/318); Toxic shock syndrome; Alzheimer's Disease; Systemio lupus
erythremagosus; multiple myeloma; sepsis; B cell tumors; trauma; and a bacterial viral
or fugalAnfection. ‘

116,  The method of claim 115, wherein the IG-treatable disease or

cofidition is an immunodeficiency and the immunodeficiency is selected from among

‘Common variable immunodeficiency (CVID), congenital agammaglobulinemia,

© Wiskott-Aldrich syndrome, severe combined immunodeficiency (SCID), primary

hypogammaglobulemia, primary immunodeficiency diseases with antibody




10

15

118,

deficiency, X-linked agammaglobulinemia (XLA}, hypogammglobulinemia of
infancy, and parancoplastic cerebellar degeneration with no antibodies.

117.  The method of claim 115, wherein the 1G-treatable disease
condition is acquired hypogammaglobulinemia.secondary to hematologigal
malignancies and the hematologicallmali gnancy is selected from amopg chronic
lymphocytic lenkemia (CLL}), multiple myeloma (MM) and non-Hegdgkin's
lymphoma (WHL).

118.  The method of claim 115, wherein the 1G-treaidble disease or
condition is an inflammatory myopathy and the inflammatofy myopathy is selected
from among polymyositis, dermatomyositis and inclusigh body myositis.

_ 119 The method of claim 115, wherein the JG-treatable disease or
condition is a bacteria, viral or fungal condition ang'the bacterial, viral or fungal
condition is selected from among Haemophilus iffluenzae type B, Psuedomonas
aeruginosa types A and B, Staphylococeus a eﬁs, Group B Streptococcus,
Streplococcus pneumoniae types 1, 3,4, 6,7, 8,9, 12, 14, Ié, 19, and 23, Adenovirus
types 2 and 5, Cytomegalovirus, Epstei Barr virus VCA, Hepatitis A virus, Hepatitis

B virus, Herpes simplex virus-1, Herpes simplex virus-2, Influenza A, Measles,

Parainfluenza types 1, 2 and 3, PoJio, Varicella zoster virus, Apergillus and Candida

albicans.
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Claims:

I. A combination for use in increasing the bioavailability of subcutaneously
administered immune globulin (IG) for the treatment of an IG-treatable disease or
condition in a subject, comprising:

a first composition comprising 1G formulated for subcutaneous single dosage
administration of 0.5 grams (g) to 70 g, wherein:

the concentration of IG is 5 to 15% w/v
the IG is formulated in a volume of liquid that is 50 mL to 700 mL; and

a second composition, comprising a soluble hyaluronidase, formulated for direct
subcutaneous single dosage administration in an amount that is at a ratio of 10-500 Units
{U} hyaluronidase per gram (g) of the IG, wherein:

the soluble hyaluronidase is formulated in a volume of liquid that is 5 to 30 mL;

the hyaluronidase is formulated separately from the 1G for administration prior to
administration of the IG and at the same site as the IG; and

the amount of hyaluronidase effects increased bioavailability of the 1G when
administered in combination with the IG to at least 90% of the bioavailability of the same
single dosage of 1G administered via intravenous administration for treatment of the same
IG-treatable disease or condition.

2. Use of a combination for formulation of a medicament for increasing the
bioavailabiliﬁy of subcutaneously administered immune globulin (IG) to at least 90% of
the bioavailability of the same single dosage of IG administered via intravenous
administration for treating an IG-treatable disease or condition in a subject, wherein the
combination comprises:

a first composition comprising 1G formulated for subcutaneous single dosage
administration of 0.5 grams (g) to 70 g, wherein the concentration of 1G is 5 to 5% w/v;
and

a second composition comprising a soluble hyaluronidase formulated for

~subcutaneous single dosage administration prior to administration of, and at the same site
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as, the IG in a volume that is 5 to 30 mi. and in an amount that is a ratio of 10-500 Units
(U) hyaluronidase per gram (g) of the 1G; wherein:

the soluble hyaluronidase is formmulated separately from the IG for
administration prior to administration of the IG and at the same site as the IG; and

the hyaluronidase effects increased bioavailability of the IG when
administered in combination with the IG to at least 90% of the bioavailability of the same
single dosage of IG administered via intravenous administration for treatment of the same
1G-treatable disease or condition.

3. The composition or use of claim 1 or clatin 2, wherein the IG in the
composition is between 20 to 30 grams (g), 21 gto 42 ¢, 27 gto 6l gor25.5gto6l.2 g
of 1G.

4, The composition or use of any of claims 1-3, wherein the amount of
hyaluronidase in the formulation is between 1000 Units to 10,000 Units or 5000 Units to
7500 Units.

5. The composition or use of any of claims 1-4, wherein the soluble
hyaluronidase is a PH20, or a PH20 lacking all or a portion of the GPI anchor attachment
signal sequence, such that upon expression, the hyaluronidase is soluble.

6. The composition or use of claim 5, wherein the PH20 is selected from an
ovine PH20, bovine PH20 or human PH20, wherein the human PH20 lacks all or a
portion of the GPI anchor attachment signal sequence, such that upon expression, the
hyaluronidase is soluble.

7. The composition or use of claim 6, wherein the PH20 is a human PH20
selected from among polypeptides having the sequence of amino acids set forth in any of
SEQ 1D NGS:4-9, or a sequence of amino acids that exhibits at least 91% sequence
wdentity to the sequence of amino acids set forth in any of SEQ ID NOS:4-9,

8. The composition or use of any of claims 5-7, wherein the soluble
'hyaiuronidase is designated rtHuPH20.

9. The combination or use of any of claims 1-8, wherein the 1G has a protein
concentration that is 6 to 15% w/v, or 8 to 12% w/v of IG composition.

10. The combination or use of any of claims 1-9, wherein the soluble

hyaluronidase is designated rtHuPH20.
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11.  The combination of any of claims 1-10, wherein the 1G-treatable disease
or condition is selected from among immunodeficiency; acquired
hypogammaglobulinemia secondary to hematological malignancies; Kawasaki’s disease;
chronic inflammatory demyelinating polyneuropathy (CIDP); Guillain-Barre Syndrome; '
Idiopathic thrombocytopenic purpura; inflammatory myopathtes; Lambert-Eaton
myasthenic syndrome; multifocal motor neuropathy; Myasthenia Gravis; Moersch-
‘Woltmann syndrome; secondary hypogammaglobulinaemia (including iatrogenic
immunodeficiency); specific antibody deficiency; Acute disseminated encephalomyelitis; .
ANCA-positive systemic necrotizing vasculitis; Autoimmune haemolytic anaemia;
Bullous pemphigoid; Cicatricial pemphigoid; Evans syndrome (including autoimmune
haemolytic anaemia with immune thrombocytopenia); Foeto-maternal/neonatal
alloimmune thrombocytopenia (FMAIT/NAIT); Haemophagocytic syndrome; High-risk
allogeneic haemopoietic stem cell transplantation; IgM paraproteinaemic neuropathy;
kidney transplantation; multiple sclerosis; Opsoclonus myoclonus ataxia, Pemphigus
foliaceus; Pemphigus vulgaris; Post-transfusion purpura; Toxic epidermal
necrolysis/Steven Johnson syndrome (YEN/SIS); Toxic shock syndrome; Alzheimer’s
Disease; Systemic lupus erythematosus; multiple myeloma; sepsis; B cell tumors; trauma;
and a bacterial, viral or fungal infection.

12. The combination or use of claim 11, wherein the IG-treatable disease or
condition is an immunodeficiency and the immunodeficiency is selected from among
common variable immunodeficiency (CVID), congenital agammaglobulinemia, Wiskott-
Aldrich syndrome, severe combined immunodeficiency (SCID), primary
hypogammaglobulinemia, primary immunodeficiency diseases with antibody deficiency,
X-linked agammaglobulinemia (XLA), hypogammaglobulinemia of infancy, and
paraneoplastic cerebellar degeneration with no antibodies.

13. The combination or use of claim 11, wherein the IG-treatable disease or
condition is acquired hypogammaglobulinemia secondary to hematological malignancies
and the hematological malignancy is selected from among chronic Iymphocytic leukemia

(CLL), multiple myeloma (MM) and non-Hodgkin’s lymphoma (NHL).
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14. ©  The combination of claim 11, wherein the 1G-treatable disease or
condition is an inflammatory myopathy and the inflammatory myopathy is selected from
among polymyositis, dermatomyositis and inclusion body myositis. '

15, The combination of claim 11, wherein the IG-treatable disease or
condition is a bacteria, viral or fungal condition and the bacterial, viral or fungal
condition is selected from among Haemophilus influenzae type B, Psuedomonas
aeruginosa types A and B, Staphylococcus aureus, Group B Streptococcus,

' Streptococcus pneumoniae types 1, 3,4, 6,7, 8,9, 12, 14, 18, 19, and 23, Adenovirus
types 2 and 5, Cytomegalovirus, Epstein Barr virus VCA, Hepatitis A virus, Hepatitis B
virus, Herpes simplex virus-1, Herpes simplex virus-2, Influenza A, Measles,
Parainfluenza types 1, 2 and 3, Polio, Varicella zoster virus, Apergillus and Candida

albicans.




